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DEAD WEIGHT ON FRENCH RAIL- 
WAYS. 

M, Ernest Marcué has recently presented the 
Society of Civil Engineers of France with an ela- 
borate and valuable paper upon the dead weight on 
railways, and its influence on the cost of transport. 
So complete an investigation has never before been 
made, and the results of his inquiries, based upon 
the statistics afforded by the six principal railways 
of France during the year 1868, are so valuable 
that we propose in this, and some following articles, 
to present, in an abridged form, the results he 
has arrived at, feeling sure that by so doing we 
shall throw considerable light upon the great pro- 
blem of railway economy. It is true that a some- 
what different condition of management rules in 
France to that which exists in England, but until 
some laborious English engineer shall. devote him- 
self to a similar task with regard to our own rail- 
ways, M. Marché’s work must be of great value in 
this country, while it will always serve as a standard 
work of reference upon a subject which has hitherto 
been dealt with only in a general and approximate 
manner. 

‘Two distinct causes present themselves for con- 
sideration in estimating dead weight on railways— 
one, the weight of the vehicles and the engines em- 
ployed, compared to the useful work for which they 
are intended, that is to say, the weight they are 
capable of carrying, one which may be fixed @ 
priori, and which will vary on different lines, only 
within ‘very narrow limits, that are due only to 
the small differences in specialty of construction ; 
the other, the manner in which the carriages and 
engines are employed, and the way in which the 
whole or a part of their capacity or power is 
utilised. As to this second means of utilising dead 
weight no data existed at the commencement of 
railway traffic, and it is only on: the information 
furnished in the reports of the companies on the 
practical utilisation. of material; and the statistics 
of the units of weight transported, that the required 
data can be obtained. 

One example, from amongst many with which 
we shall deal further on, will serve to explain 
what we have just said: A third-class carriage on 
the Northern Railway weighs about 5.9 tons, and 
seats 48 passengers, so that the dead weight of the 


carriage per passenger is 5 =.123 ton. But re- 
sults show that, by reason of running empty, or 
partially loaded, such a carriage only accommo- 
dates an average y 12.49 passengers, the dead 
‘ A 5. 
weight is thus [2.49 = -472 tons, or nearly four 
times the preceding amount, the ort val f 
the dead weight. e J canning 
Again, a goods wagon holding 10 tons weighs 
5 tons; the dead weight is thus 50 per cent. of the 


useful weight; but according to actual results, the 
mean load is only 4.20 tons, so that the real dead 


weight is 


M. Vidard some time since framed a general esti- 
mate of the importance of dead weight over the 
whole of the French railway system. He shows a 
total weight of material, engines, carriages, and 
wagons, equal to 760,300 tons, representing— 
a reduction being made for 20 to 28 per cent. of 
ong stock under repair, and not in use—570,000 
ons of dead weight in movement, for 132,500 tons 


‘duty, nor the mileage of each class of vehicle. 





of paying weight transported daily—equivalent to 
a proportion of four to one. 

A few words on each of the returns of the 
various companies upon which the following sta- 
tistics are based, will be suitable here. The reports 
of the Eastern and Central Companies were the 
most complete, and gave results of all the per- 
formances in the greatest detail. But itis to be 
regretted, with regard to the Central, that a certain 
confusion exists with regard to the two systems, 
the returns being sometimes combined, and some- 
times separate, and in the Eastern the absence of 
information on the detailed duties of each class of 
carriage or wagon is to be regretted. 

The Lyons Railway separates its two systems 
very clearly, but it does not furnish the effective 
The 
Orléans also separates the two réseaux well ; it gives 
the mileage of the vehicles, but the effective duty is 
wanting. Lastly, the Northern Railway gives 
general figures, but leaves to be worked out all the 
calculations relative to the composition of trains, to 
the duty of material, &c., without furnishing all 
the necessary data. 

M. Marché has in all cases taken care to re- 
arrange and re-group'the data of. each, in order to 
permit of arriving at comparisons and results. To 
do this more completely, the old and new systems 
are separated for each line, 

The Importance and Nature of the Traffic.—The 
lengths of each line having reference to the im- 
= of the passenger and goods traffic may 

rst be grouped. The mean lengths of the six diffe- 
rent railways in 1868, divided with the old and new 
systems, were as follows: 
TaBLE I.—Lengths of Lines in Operation. 





ola | New | 
System | System. | 


! 
Miles. 
662.40 


Total. Remarks. 





Miles. | Miles. 


1 Including all the line 
914.65 from Amiens to Rouen, 
worked by the Northern for 
the Western = 27.34 miles. 

2 Including 10.56 miles of 
the Vincennes Railway. 

* Including 147.25 miles 
of the Guillaume - Luxem- 


oe \ 
* Including 42.87 miles of 
suburban lines, of which 
15.5 are. common to both 
services. 

* Including 6.83 miles of 
suburban line, 


Northern 252.253 


Eastern ...| 607.009) 1100.45*| 1707.45 


| 
Lyons _...| 1286.25 | 1086.16 —— 


Western | 559.25*) 760.22*) 1319.47 


Orleans .,.| 1255.24 | 833.79 | 2089.03 


Central ...| 495.86 | 579.13 | 1074.99 














| 


Total | 4866.00 4612.00 | 9478,00 





The new system thus forms nearly 48 per cent. 
of the entire réseau. On the Northern Railway the 
former is only 25 per cent., and on the Eastern it 
is increased to 64 per cent. . The traffic includes 
passengers and high and low speed goods. 

Passengers—The total movement of the pas- 
sengers is represented by the equivalent number of 
passengers carried one mile, namely, the product of 
the total number multiplied by the average distance 
traversed by each passenger. These figures di- 
vided by the length worked, furnish the passenger 
mileage, per mile, or the number of passengers con- 
veyed over the entire distance, a measure of the im- 
—— of the passenger traffic over each line. 

n the following Table, this quantity is given for the 
year and per day. The results relating to the 
suburban lines of the Western (old system) and of 
the railway from Paris to Vincennes and La 
Varenne-Saint-Maur (Eastern) are separated. 





Taste 1L.—Passenger Traffic. 





Number of through 


Number passengers. 


of passengers 
carried one 
mile. 


Average 
length 
of line 

worked. 


Lines, 





In the year. 
337,332 
135,256 

2,516,900 
2,321,306 
251.618 


Per day. 
924 
370 





Old system ,,, es| 1,628,638,896 
616,496,848 
26,586,014 
99,526,034 


.| 2,871,247,792 


4828 
4558 
10.563 
42,875 
Pyrres 


New system 

Vincennes .,, 

Western Suburban 
Totals 





689 

















* 15.438 miles are deducted from the total mileage, bei 
mon to the service of the main lines, and to that of the 
Suburban traffic, old system. 

The passenger traffic is, it will be seen, far from 
being, even on the average, equal on all the lines, 
and the foregoing Table allows of the following 
deductions : 

1. Suburban lines are almost exclusively devoted 
to passenger service, and on them the traffie at- 
tains a maximum, the daily movement being over 
6000 through passengers per day. 

Q. On the main lines of the old system of the 
Northern, Eastern, Lyons, and Western, the average 
movement per day varies from 1000 to 11,600 pas- 
sengers over the whole distance. ~ 

3. On the old system second-class lines, Orléans 
and Central average 630 to 650 passengers per day. 

4. On the new system on the Northern, the 
Eastern, Lyons, and Western the through traffic 
amounts to 400 to 440 pd day. 

5. Lastly, the lines of minimum nger. traffic, 
the new system of the Orléans and Central, when 
the average movement amounts to 270 to 300 pas- - 
sengers per day. é 

The average movement on the old system is almost 
three times as much as that on the new. : 

High Speed Goods.—Included in this traffic is 
general luggage, carriages, and horses, but statis- 
tics are not given of the ton mileage of the high 
speed goods on the six lines under notice. To obtain 
an approximate value of this tonnage, M. Marché has 
assumed that the average price paid per ton mile for 
this class of traffic is 6.17d., and he has deduced this 
tonnage from the figures indicated as the high speed 
goods receipts, by dividing them by 6.17d. On the 
other hand, as regards the receipts, he has assimilated 
a ton of such goods to seven passengers, The = 
price paid per mile by the passengers being .847d., 


au = 7.3. From these data we 


have the following Table: 
Taste IIl.—High speed Goods Traffic. 


com- 
estern 


there results 





Equivalent 

number of 

passenger 
units. 


Number of Through tonnage. 
tons carried) 
one mile, 


Lines. 
In the year.|Per day. 
13,555 87 
8,525 9.6 
11,415 31 
6441 | 17.6 
8,704 | 23.8 





260 

67 
219 
123 
177 


++] 65,443,540 
.»-| 16,066,950 
199,857 
Western Suburban 315,609 

Totals +.| 82,025,956 


Old system 
New system 





Vincennes 

















Heavy Goods.—The companies’ accounts give full 
statistics of the heavy goods traffic. In this is 
included the transport of cattle, the value of which 
is estimated by dividing the receipts of this traffic 
by the average tariff of a ton carried one mile, This 
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gives a figure in excess of the real weight, the ton 
of cattle being proportionate with regard to the 
receipts at 14 tons of merchandise. 

The following Table will show that the difference 
between one line and another is more considerable 
in the movement of goods than in that of pas- 
sengers. 

The maximum amount is reached on the Lyons 
Railway, is equal to 2562 tons for the entire dis- 
tance, and the minimum is found on the Central, 
where it is only 190 tons, or about one-thirteenth 
only. Onan average the old réseax carries three 
times as much as the new. 


TaBLe LV.—Slow Goods Traffic. 





| 
Number of | | Through 
tons of freight tonnage. 
carried one 
mile (not in- 
‘cluding cattle.) 


Tons of freight 
| carried one | 
imile (including| 


cattle.) Per 





.-, 8,069,678,212 | 3,129,026,412 | “ene 1,775 
928,809,234 
144,482 


1,767,027 


Old system... 
969,257,624 212,649 | 576 

13,678 | 37 
| 46,444 | 127 


1,192 


New system 
144,482 
1,991,324 
4,100,419,842 


Vincennes .., 
Western Suburban 
Totals ... eee| 3,990,393,955 


j 
| 
| 
| 
} 





| 
| 
| 
| 


435,103 





From the Table the following classification can 
be made : 

1. A movement of 2000 to 2500 tons per day on 
the new system of the Lyons, Northern, and 
Eastern. 

2. A movement of 1000 to 1400 tons per day on 
the old system of the Western, Orléans, and 
Central. 

3. A movement of 400 to 800 tons per day on all 
the new systems except the Central. 

4. A movement of less than 200 tons per day on 
the Central new system, and the suburban lines. 

As regards receipts, the passenger traffic can be 
compared to the ton of goods. It can be also 
shown that a similar approximation can be made in 
the expenses. The whole of the comparative traffic 
can then be represented by the number of total 
units carried through the whole distance per day, 
their number being the sum of the number of pas- 
sengers, that of the tons of goods, and seven times 
that of the high speed goods traffic. 

_ The following Table summarises these calcula- 
tions : 


Tas_s V.— Summary of through Passenger and Goods 
Daily Traffic. 





md Percentage. 


a Total 


Slow 
traffic units. 


tons. 














Orleans ,,, 
Central .., 
Total ,., 
Suburban ines vo 6465) 142 
Grand total ... Ch 











oon 870) 




















1192 2058 42 














Together, on the old system, the number of units 
of low goods traffic forms 60 per cent. of the whole ; 
- line only, tm gyms shows a proportion of 

per cent. of high speed goods, not including its 
suburban lines. The Lyons Railway ~- the 
largest proportion of , Viz., 65 per cent. On 
the new system the proportion of goods traffic is 
a _ on the at for he 4 percent. The Centr al 

ows 63 per cent. for speed goods, and the 
Orléans 35 per cent. These results are important, 





Tavte VIL—Summary of Passenger Traffic. 





Through trains 


Total mileage 
of passenger 
trains, 


I acsneraipiesetineeare 


|In the year.| Per day. 


Number of units transported per train mile. 





} | High speed Goods in 
Passengers, | mixed 
’ one. trains.* 





d 4,038,9702 | 
& 3,438,496 
L | 
& | 

| 


Eastern 


Lyons... 7,217,847 


E orthern 
3,297,500 
5,583,997 
1,623,891 


} Western 
; Orleans 
‘ 


3 
© \ Central 


16.71 
15.79 
| 15.35 
| 16.98 
| 
| 


| 


12.19 
8.97 








Total 25,200,701 








4039 
3483 
2895 
$268 
2911 
2225 


1,025,277 
3,647,194 
3,145,192 
2,483,891 
2,427,380 
1,288,796 


New system. 








14,017,730 3089 





181,658 
18,491 


197,089 


Vincennes... 
792,812 


Western Suburban 


we] wo] oom Sa 


Pole | RaANo as 





Total 989,901 





Grand total 40,208,332 4266 





11.69 14.5 | 

















1, Mixed trains are included under the heading of passenger trains. ; 
2. The figures on the Northern line are approximate, the available statistics giving only the total mileage of all classes of trains. 


and their influence on the organisation and cost of 
working will be seen further on. 

The Circulation of Trains.—The traffic which each 
line has to accommodate being known, it is neces- 
sary to ascertain the movement of the trains upon 
each line, to accommodate such traffic. 

Having the total mileage of trains of all classes, 
if we divide the mileage of the length of line worked, 
we shall have the average number of through trains 
during the year, and also the daily number of trains, 
this number, bearing relation to the mean number 


of units daily transported over the entire distance, | 


| Departure 
| 


| 
} 


furnishes the average number of units carried per 


mile of train. 


The number of daily trains is of great interest. 


of these trains ought to be proportioned to the im- 
portance of the traffic ; but this is not the case, and 


the number of trains is proportionally greatest on | 


the lines of least traffic. 


Thus the new systems, to accommodate a business | 
one-third as great as that of the old réseauz, has | & 


a movement of trains equal to one-half. It results 


that the number of units carried is only about 70 | 
per cent., involving an inevitable increase of ex- | 


penses. 
Two lines of the old system show a reduction in 


the number of trains, and an increase in the load, 


above the average—the Lyons and the Central. 


Tasie VI.—Summary of Train Performances. 





of 


of 
r 


| ‘Train Through trains, 
| mileage 
| for the j 

year. In the | Daily. 
year. | 


13,909 | 
| 11,916 
10,782 
10,629 
6,863 | 


6.119 | 


through units 
per day. 
Number 
units 
train mile. 


Number 





3670 | 96.30 
3186 | 97.64 
3970 | 134.44 
2781 | 
1878 | 99.36 
2015 | 114.26 


38.11 
32.63 
29.53 
29.12 
18.80 
16.76 


veel 95213,451 
"| 7,108,017 
**") 13,867,845 
| 6,658,584 
"| 8,614,255 
ose] 3,090,130 


Old system. 





26.98 


17.68 
16.41 
12.76 
12.48 
11.67 

8.27 


13.05 


51.7 
50.7 


vau(47,647,282 | 9,848 | 
} 

vas| 1,628,365 

..| 6,265,378 

a 5,060,177 


978 
1254 
1253 

904 

897 

519 | 





6.445 
76.42 


72.44 
76.36 


62.75 


«| 3,463,206 
eee) 3,552,048 
ve 1,748,533 





se.{ 21,718,607 





6610 | 130.35 
6710 | 131.95 


2058 | 100.78 


8 ae 
Western Suburban .,. 792,712 
Totals 
General total... 70,257,759 
| 


| 
Vincenne = 199,158 





| 50.9 
20.4 


991,870 














In Table VIII. the relative results of the pas- 


senger and mixed goods traffic are separated from | 


that of the hea 8. 

In Table VIIL., giving the heavy goods traffic, a 
point worthy of special notice appears in the returns 
of the Northern Railway. On the old system’ only 
25 per cent. of the traffic quits Paris, while 75 per 
cent. is atriving. 

Ifit be admitted that the number of trains in each 
direction is almost the same, since it is nece to 
carry back the empty. stock, we shall find in place 
of the average figures given above of 102 tons,— 


Supposing that each train is fully loaded, the number | 


95.50 | 
2959 | 110.00 | 
55.32 | 


99.77 | 


1020 | 78.16 | 
7151 | 138.45 


ing 2183%25_51 tons 
10.7 
Arrival trains 2!83X75_15 tons. 
The special characteristics of each line may be 
deduced from this as follows : 


Tate VIIL—Heavy Goods Traffic. 





Through trains. 





In the 
year, 


7812 
6512 
5170 
4430 


Per day. 





21.40 
16.85 
14.16 
12.14 
7.68 
8,10 


Northern 
Eastern ... 
Lyons .., 
Western 
Orleans ... 
Central .., 


2810 
2958 





12.67 
6.62 


Total ... 
r=] Northern 








7,700,887 | 








Suburban ... eco me 
3188 8.73 





1114 | 127.6 


| Total .., ove 




















1. A reduction is made for goods carried in mixed trains, in- 
| cluded in the preceding Table. 
On the old system of the Northern we find a 
maximum frequency of trains, and inequality in the 
| direction of the traffic. On the Lyons Railwa 
| there is a minimum number of trains, and a hig 
roportion of their utilisation, together with a 
eavy goods traffic. On the Central similar con- 
| ditions as on the Lyons, but with a comparatively 
small traffic. On the Western, a high proportion 
of passenger traffic, and on the Eastern and Orléans 
the conditions are medium. On the new system we 
| find a high number and bad utilisation of trains. 
(To be continued.) 








Beteray Locomortves.—Contracts for 44 locomotives for 
the Belgian State lines have been let this week. The names 
of the successful competitors and the terms upon which they 
obtained the contracts have not, however, at present trans- 


| pired. 


| SeweRraGe or Metpourns.—A Board appointed to advise 

the Victorian Government on the sewerage of Melbourne has 
| agreed to a report. The Government is recommended to 
| make engineering surveys of the country within a certain 
| radius of Melbourne. 

Ay AvusTRratiAn [non Waarnr.—Considerable progress has 
been made with a new iron wharf, Darling Harbour, New 
ginders having been put in place, aad gos ready for sivetting 

i vin t in got ‘or rivetting 
and slashing” Bighteen of the piers are sunk to depths of 
from 20 ft. to 46 ft., and are in every case imbedded in the 
solid rock. The Fag have been by the pneumatic pro- 
cess. The cylinders have been filled with concrete, and 
atten Usain of mechenap doo planed an thatep SOS for the 
A tee Btlogy F ecg Some of the- gird 


usson) is pro- 


ceeding rapidly. with the work, which is ‘expected to be com- 





pleted early next year. 
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LITERATURE, 


Experimental Mechanics. A Course of Lectures Delivered 
at the Royal College of Science for Ireland. By RopErt 
S. Batt, A.M. Macmillan and Co., London and New 
York. [Price 16s.] 

Tus book comprises a course of twenty evening 
lectures, delivered by the author for the special 
benefit of artisans and others unable to attend the 
ordinary classes of the Royal College of Science 
for Ireland, which was established in 1867 by the 
Science and Art Department of the Committee of 
Council on Education, for the purpose of giving 
instruction in science applicable to the industrial 
arts. ‘The aim of the lecturer was to create in the 
minds of his listeners ‘‘ physical ideas correspond- 
ing to theoretical laws”—an aim to be realised only 
by such a series of experiments as should forcibly 
impress each fact he wished to impart, leaving but 
little work for the imagination, unassisted by the 
eye. And this same object has been well and 
thoroughly carried out in the book, the most ex- 
cellent engravings in which take the place of models, 
while the necessary imperfections and failings in the 
lectures have disappeared in the work of re-writing 
and correcting them. 

Almost, of course, Mr. Ball made use of Professor 
Willis’s system of apparatus, of which he says in 
his preface: ‘“‘ It is impossible to overestimate the 
number of forms which this protean system is 
capable of assuming in the lecture-room. It pro- 
vides, on a substantial scale, the principal parts 
that are required for the illustration of most 
branches of experimental mechanics.” 

The earlier lectures are devoted to the composi- 
tion and resolution of forces, parallel forces, and 
they include a large number of experiments, which 
generally illustrate some facts partially known, 
but not understood by the class of readers to 
whom the author specially addresses himself. The 
same remark is, indeed, applicable to the whole 
of the lectures, in which Mr. Ball, while dealing 
with subjects so well known, has managed to 
adopt a new manner of treatment, which gives 
to the book its special and characteristic value. 
The lectures on friction are especially good, but 
scarcely less so than those on the mechanical powers 
and their application to practice. 

In fact Mr, Ball has exercised great ingenuity and 
skill in selecting his illustrations and choosing his 
language. Had he not done so his lectures would 
not have been worth reprinting, but this specialty 
makes them valuable. 

We do not know how far credit is due to Mr. 
Ball for having adapted Professor Willis’s appara- 
tus for his own purpose, but he may be congratu- 
lated as to the excellence and clearness with which 
he has prepared the engravings that accompany a 
book which will in our opinion be justly appreciated 
and widely circulated. 

At the same time we trust that publishers will not 
afford too much encouragement to the present 
tendency to produce elementary works of instruction 
wholesale, many of which must of necessity tread 
the same ground, but which are not always well 
conceived or executed. 

Carpentry and Joinery. A Useful Manual for the Many. 
By 8. T. Avetine. Frederick Warne and Co., London 
and New York. [Price 2s. 6d.] 

WITHIN a very narrow compass Mr. Aveling has 
condensed a great amount of information on a sub- 
ject of which he is obviously a master, and his little 
work will, we venture to say, be highly appreciated 
by the many for whom he writes. It is essentiall 
a book for the young, and in this we find fault with 
the author, who could with a little more labour have 
developed it into a manual for the workman. This, 
however, is a fault which can be amended in a sub- 
sequent edition, in which we shall hope to see it 
made less of a boy’s book. We note that all the 
illustrations are the work of the author. 





The Roorkee Treatise om Civil manering in India. Com- 
= by Lieutenant-Colonel J. G. Mzpuey, R.E., Roorkee. 


THE Roorkee Treatise, which is now in its second 
edition, is without doubt the most valuable con- 
tribution to Indian engineering literature'that has 


yet been published on Indian soil, 
and. theoretical, it includes fall: informiion on 


almost every branch. .of civil ring, and the} 


exhaustive treatises on buil 


railways, and irrigation works, alfet Went very fall cultiva 


illustrated with examples of work actually carried 
out, or with appropriate types of construction. 

Colonel Medley has spared no labour to perfect 
this work, and the large experience he has gained 
in the country manifests itself throughout the 
volume. The article on bridges is especially in- 
teresting, and we shall take an early opportunity 
of referring to it again, and extracting some of the 
information it contains. 

We notice that in this second edition the various 
treatises have been considerably enlarged, and some 
of them entirely re-written, the chapter on iron 
bridges coming under this category, and the practical 
examples have been brought up to the most recent 
date; altogether more than 120 pages of text, and 
30 additional plates have been added, enlarging the 
volume to over 550 pages and 110 plates. We are 
pleased to see that Lieutenant - Colonel Medley 
proposes to issue a third and still more complete 
edition in England. If hedoes the book will become, 
as it deserves to be, more widely known and studied 
in this country, especially by those engineers whose 
|future lies abroad. In India the Roorkee Treatise 
must necessarily always remain a standard work. 


RANDOM NOTES FROM NORTHERN INDIA. 
N.W. Provinces, November, 1871. 

Last month over thirty civil engineers of the Public Works 
| Department, who had collected at Simla, either on duty or 
| leave, dined together, under the presidency of Mr. Moles- 
worth, C.E., the newly appointed inspector-general of State 
railways, and numerous appropriate toasts were proposed. 

This is perhaps the first meeting of the kind which has 
taken place in India, and it is to be hoped that it may be 
followed by others, and ultimately that such re-unions may 
lead to the establishment of an institution or society of civil 
engineers in this country; for the want of some bond of 
union amongst the numerous members of the profession 
now engaged in the Public Works Department is badly felt 
by all, and so universal is the opinion that such an institu- 
tion is necessary, that its formation, notwithstanding all 
the difficulties that may have to be contended with, is not 
likely to be very long delayed. Many here lament that it 
is not the custom of the parent institution at Great George- 
street to foster and encourage the growth of branch institu- 
tions far from home, so that that grand old oak might spread 
its sheltering branches over the members of the English pro- 
fession far and wide, and thus tend to a more extensive in- 
terchange of the professional knowledge and experience 
daily gained all over the civilised world. Indian Public 
Opinion announces that Mr. Crawford Campbell, C.E., who 
was superintending engineer of the Indian State Railway, 
has been appointed chief engineer of the Indus Railway, and 
says, that “ that hitherto slighted body—the uncovenanted 
civil engineers—are to be congratulated on a second of 
their number having obtained a chief engineership.” 

The Madras Mail calls on the Government to adopt the 
system of contract which was so successfully used by the 
guaranteed railway companies in India, and that, if for 
want of respectable contractors, or otherwise, this cannot 
be done, to become, as it were, their own contractors, and 
to divide the P.W.D. into two distinct branches, one com- 
posed of men of good engineering ability, to lay out and 
superintend the works, and be responsible for them, and 
the others men of good administrative ability to organise 
labour, collect material, and, in fact, perform the duties of 
contracting engineers and agents. The Mail makes this 
suggestion because it considers the present administrative 
system does not work well, as few officers of the P.W.D. 
combine the two abilities required, and consequently the 
works are slowly done, are costly in construction, and not 
satisfactory when completed. 

The Delhi Gazette states that the Nuzeerabud new bar- 
racks, which are said to be giving considerable anxiety, 
were superintended during their construction by no less 
than four different superintending engineers, and the same 
number of different executive engineers, and strongly re- 
monstrated with the ruling powers about the continued 
changing, which is so much in vogue here, and adds that 
under such a system it is impossible to know who is to be 
held responsible, or in familiar language, to ‘put the saddle 
on the right horse.” 

The Pioneer, now the leadinz paper of Northern India, 
and always very conservative in its news, has lately written 
some able articles on the organisation of the P.W.D., and de- 
clares that the public now begin to ask whether it-is the 








blame for its many failures. It states that ‘proper steps 


rather to keep the wrong ones out,” and calls attention to 


the fact that men are promoted to high offices, and given 
charge of the projecting and carrying out of important and 


qualify 
“ If their service has been passed in mending or. 





system, orthe men who are at the head of it, who are to }, 


are not taken to bring the right men into the right place, or, 


costly works, whose experience and antecedents in no way | 


design a canal or even to build a weir.” There is a rapidly 
growing impression that the days of amateur engineering are 
on the decline, and that men of known practical experience 
must come to the fore on the aew works, which are about to 
be undertaken by the State. A step in the right direction 
has just now been made on the State railways, which augurs 
well for the future, and will be a severe blow to red 
tape. All the engineers of the State railways have now been 
placed directly under, and in communication with, the 
Government of India, so that the numerous intervening 
engineers of the provinces, and consulting engineers, &c., 
will no longer stand in the way of energetic progress, and 
act as they did before as buffers (whose use was very 
questionable) between Government and the working engi- 
neers. Some of the best friends of Cooper’s Hill College out 
here fear that the question of practical experience will be a 
most difficult problem for the heads of that college to solve, 
for as you lately stated in your columns, the opportunities 
of gaining experience in India are often very few. A young 
engineer on his arrival here may find himself posted to a 
running canal where his duties will be distributing water 
and carrying out occasional petty repairs, or to the barrack 
and road department, where his occupation may perhaps be 
mending and patching up old works, or he may be sent out 
on surveys where he will have no opportunity of see- 
ing construction of any kind. That real practical ex- 
perience must be gained in some way is clear because 
it becomes daily more visible here that the time must come, 
and is perhaps not so very far distant, when none but men 
of experience will be trusted with new undertakings, for 
bitterly indeed has India paid for the idea which so long pre- 
vailed, that any man can become an engineer. With reference 
to the recent experiments, with the object of utilising water 
power in propelling carriages up the Himalayas, referred to 
in a former number of these notes, the following description 
of the propeller, which is said to be receiving consideration 
from the P.W.D. is given in one of the Indian papers. “ The 
invention consists of a water wheel, turned by water flowing 
in a channel specially constructed, by which vertical revo- 
lution is communicated (in the opposite direction) to a pair 
of wheels running on rails ascending an incline of from 1 in 
100 tolin 10. This machine, called Sanderson’s hydraulic 
propeller, is very light and consequently cheap, costing, we 
understand, only about 240 rupees. It may be constructed of 
any power, i.e., to carry the load of only a single cooly, or a 
weight of 2 tons. The carriages are not designed primarily 
for passengers, and the rate of ascent is slow, not more on 
the average than 5 miles an hour. Yet it would be no in- 
considerable result if goods could be carried 65 miles to a 
height of 6500 ft. above starting point in 12 hours,” 

The Lucknow Times states that extensive reductions are 
being made in the engineering staff of the G.I.P. and the 
Oude and Rohilkund Railways, and that some of the oldest 
civil engineers on the former line have had their services 
dispensed with, and adds that soon it will be found as diffi- 
cult to recruit civil engineers in this country for the P.W.D. 
as it now is to recruit surgeons from European regiments 
for the Indian service. Months roll on and yet no reply to 
the civil engineers’ memorial. ‘‘ Sister Anne,” who is still 
patiently on the look out, continues to report “ nobody 
coming.” 





Taz New Srven-Pounper “Srar Suew.”’—The “star 
shell” for the 7-pounder rifled muzzle-loading “ mountain 
gun,” a brief notice of which appeared in our impression of 
Monday last, and which bas been sealed for experimental 
purposes, is constructed in the following manner: A hollow 
cast-iron cylinder is manufact having a small receptacle 
turned in its base for half a grain of rifle fine-grain powder 
as a bursting charge, contained ina shalloon bag. A thin 
dise of iron screws into the cylinder, and covers the burstin, 
charge, having an aperture in its centre, through whi 
trains of quickmatch are laid, forming instantaneous com- 
munication between the charge chamber and the flame from 
the fuze (which will be described tor act) upon the ignition 
of the composition in the latter. The of the shell nearest 
to the base is considerably stouter in its substance than tho 
upper half, and just admits of six magnesium « 
placed upright within it, upon the disc covering powder 
chamber, so as to leave a small space in the centre of the 
circle formed by them, exactly over the hole in the disc. 
sed of nitrate of baryta, chlorate of potash, 


F 


lights are compo h 
magnesium powder, and boiled oil, and are contained in 
paper cylinders having a small quantity of damp powder at 
either end. To insure ignition they are-surrounded with 
bands of quickmatch. They are calculated to burn for 14 
seconds. e upper half of the shell has seven signal star- 
ae within it, placed upright upon the tops of those below. 
TT ingredients are nitre, ss iment, and magne- 
sium powder slightly coated wit ‘affine, and their cases 
are encircled, like those of the magnesium lights, with k- 
match. 


are calculated to burn for 35 seconds. Upon 
the summit of the cast-iron 
& wooden stuflin 


i is a eonical 
inside holdi the brass fuze-box. 
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them for such positions or such duties, and adds: |' 
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THE ST. LOUIS BRIDGE. 

Wes have received from Captain James B. Eads, chief 
engineer to the Illinois and St. Louis Bridge Company, 
advanced proofs of his report, upon the progress of the great 
bridge now in course of construction across the Mississippi. 

St. Louis, October 1, 1871. 
To the President and Directors of the Illinois and St. Louis 
Bridge Company. 

Gentlemen,—I have the honour to make the following 
report: 

Masonry. 

The total amount of masonry of every kind, including 
brickwork, laid up to this date, is 68,713 cubic yards. 
There remains yet to be laid 33,902 cubic yards. 

East Approach. 

The foundations of the five piers and towers of this approach 
have all been built, and are now completed ready to receive 
the sandstone, excepting pier No. 2, the red granite being 
aid up, including the wash-course, on all of them with this 
exception. 

These approach pier, (excepting No. 6, to which the towers 
are attached) were all sunk by the same process used in 
sinking the large ones. This was believed to be more certain 
and economical than by cofferdam, the method used on the 
west approach. The result has fully confirmed this opinion. 
With pier No. 2 the cofferdam would have proved very ex- 
pensive, as this pier encountered in its descent the hulk of 
an old and strongly built ferry boat. Its planks were 3 in. 
thick, and floor timbers 4 by 8 in. square. This hulk had to 
be cut away to permit the descent of the pier, which has gone 
directly through it, the keelson of the wreck having been inter- 
sected by the caisson. This not altogether unexpected 
difficulty has delayed the completion of this pier about three 
weeks. It has now passed this obstruction, and needs to be 
sunk only 1 ft. more to reach its final destination. 

It has not been deemed necessary to sink the foundations 
of the first four piers of this approach deeper than 12 ft. 
below extreme low-water mark. ‘The caissons used are made 
wholly of oak timber, excepting only the air-locks and the 
spikes and bolts used in fastening the timbers together. 
They are 10 ft. high, consequently they are entirely below 
low-water line, while the masonry extends only down to that 
line. The surface of the wharf will be about 19 ft. above 
the bottom of the foundation of No. 1, and about 32 ft. above 
that of No. 4. 

The towers and pier No.5 are laid on a foundation of 
concrete 6 ft. deep, under which a system of piles was first 
driven to an average depth of 25ft. ‘The concrete is based 
15 ft. above low-water line. 

The east abutment pier, resting on the rock at the depth 
of 196 ft. below high-water mark, and standing between these 
approach piers and the river; and the wharf pavement 
covering the river shore, will, I think, be amply sufficient to 
prevent the current of the stream from ever affecting the 
foundations of these small piers. 

From the towers eastward the upper roadway of the bridge 
will be carried by trestling to Fourth-street in East St. Louis, 
with a grade of 4 ft. to 100 ft. The railways will curve out 
to the north from under the upper roadway, immediately 
east of the towers, and will be of such grade and construction 
as shall be determined upon by the railroad companies who 
have contracted to use the bridge, and who will pay for these 
railways. A 68 ft. grade will bring the railways down to the 
level of the present tracks in East St. Louis, within a distance 
of about 3000 ft. 

East Abutment. 

This pier has had no work done upon it during the last 
four months. It is completed on the river front to within 
two courses of the wash-course. ‘The wash-course is the one 
immediately below the lower tier of skewbacks. 

On the T-wall the red granite is now being laid, four 
courses being required to fnish it ready for the sandstone. 
The sandstone commences upon the wash-course, which 
course in the T-wall is of red granite, and corresponds in 
height with the wash-courses of the approach piers on each 
shore. 

East Pier. 

The masonry of this pier lacks two courses of being high 
enough to set the lower tier of skewback-plates. These will 
be laid while the contractors are setting the plates on the 
west pier; there being but one outfit of hoisting apparatus 
for carrying up the masonry of these two piers, it is alter- 
nately used at each. At present no work is being done on 
this pier. It will, however, be finished considerably in 
advance of the wants of the contractors for superstructure. 

West Pier. . 

The masonry of this pier has been carried up high enough 
to receive the lower tiers of skewback-plates, where it must 
rest until these are fixed against it. The stone-cutters are 
now engaged in making the necessary recesses in the granite 
to receive the plates, and so soon as this shall have been 
completed, these plates will be set. This pier will be com- 
pleted about the Ist of February next. The necessary steel 
and ironwork for it are in such a state of forwardness that 
no further delay need be feared in ite completion. 


West Abutment. 

The masonry has been carried upon the T-wall or western 
face of this abutment to a level, four courses below the 
springing of the first stone arch over the St. Louis wharf. 
This portion of the masonry (the T-wall) is of sandstone. 
On the river front of the pier the m is finished to a 
level five courses lower than the T-wall, is now ready to 
receive the lower tier of the skewback-plates. These four 
plates are now ready and will immediately be set by the 
contractors for the superstructure. So soon as this shall 
have been done the masonry of this side of the pier will be 
carried up to receive the second tier of skewback-plates. 

These skewback-plates are 7 ft. by 34 ft. 6 in. in thickness ; 
and to insure an equal bearing against the granite through- 
out their entire area, iron cement will be driven in between 
them and the stone after they are in proper position. This 
work must be done before the next courses of granite are 


laid above the plates. These plates will sustain the entire 
thrust of the arches. It is against them that the skewbacks 
of the arches will rest. The skewbacks are of wrought iron, 
and will be firmly sécuted to the masonry by large anchor- 
bolis passing through them and the skewback-plates into the 
abutments, where the bolts’ will be fastened to cast-iron 
anchor-plates built in with the masonry. Into the — 
and lower tiers of skewbacks the cast-steel tubes which 
form the upper and lower members of the arches will be 
inserted. The anthor-bolts are 5}in. in diameter. Some 
are made of steel and others of iron, according to the 
different degrees of strain to which they will be subjected. 
The lower skewbacks will each have four bolts and the upper 
ones three. These bolts will sustain no portion of the weight 
of the arches. Their object is simply to prevent any move- 
ment at the ends of the arches which would otherwise occur 
from extremes of temperature and excessive inequality in 
the distribution of load upon the arches. 

When the second tier of skewback-plates are fixed upon 
this abutment, the remainder of the masonry of it will be 
rapidly completed. I see no reason now to fear any further 
tee in this part of the work, and think the masonry of 
this pier will certainly be completed by next February. 


West Approach. 

The piers of this approach over the St. Louis wharf are all 
up to the springing of the arches which they are intended to 
carry, except pier No. 5. : . 

One complete sandstone arch is turned upon piers Nos. 2 
and 3, and about one-fourth of an arch is turned upon the 
centering on each side of this completed arch. The other two 
arches of this approach cannot be started until the T-wall 
of the west abutment is four courses higher, and pier No. 5 
is completed. This pier stands in the house line of the 
wharf, and is completed from the rock to the wash-course 
inclusive, and is therefore ready to receive the sandstone on 
the red granite base course. 

The foundation of the south tower is also completed to the 
same extent, and sandstone is being laid now on this pier and 
tower. The foundation of the north tower has just been 
commenced. 

Between the wharf and Commercial-street the masonry is 
well advanced, piers Nos. 6, 7, and 8 being completed. 
On these piers is now being placed the centering for the brick 
arches which will surmount them, each arch having 27 ft. 
span. 
Piers Nos. 8 and 9 stand on opposite sides of Commercial- 
street, 27 ft. apart. Each is completed ready for the center- 
ing of the arch, which will soon be placed in position on 
them. 

Piers Nos. 9, 10, 11, and 12, standing on the block between 
Commercial and Main-streets, are all completed, and the 
three brick arches (264 ft. diameter) upon them are likewise 
completed. The spandril spaces between these arches are 
being filled with ballast to level up for the railway sleepers. 
The vaults under the arches between the wharf and Main- 
street are enclosed by substantial masonry, and the rooms 
thus formed are connected by arched doorways through the 
piers. A large warehouse is thus created on each of these 
blocks, which will be available for revenue. Arched en- 
trances are provided to these apartments through the piers on 
Main and Commercial-streets. 

The land over which the approach is carried further west is 
similarly utilised for warehousing purposes as far as to the 
middle of the block between Second and Third-streets. 

Pier No. 12, now finished, forms the eastern abutment on 
Main-street for the support of the truss which carries the 
roadways over that street. 

Pier No. 13, on the west side of Main, is built up from the 
rock to the street level, and the sandstone work on it is pro- 
gressing. From this point west no large piers oceur, except 
on each side of the alley between Main and Second, and on 
each side of Second-street, at which point abutment piers are 
being placed to sustain the iron trusses for carrying the road- 
ways over these thoroughfares. 
these abutments are built up to within 1 or 2 ft. of the street 
levels, and sandstone work is progressing on one of them on 
Second-street. The others are covered at present with hoist- 
ing machinery and wagon-ways for transporting materials. 
From Main-street to the middle of the block, between Second 
and Third-streets, the railways and roadways will be sup- 
ported on strong side walls of masonry, and two rows of brick 
pillars placed equidistant between these walls. These side 
walls are almost entirely completed, ready for receiving the 
railway timbers from Main-street to the end of the approach 
at Third-street. Between Second and Third-streets they are 
still more advanced, being nearly completed for the upper 
roadway. 

The brick pillars between these side-walls are well advanced, 
east of Second-street to the alley, one tier being nearly com- 
pleted to the level of the railway beams. 

The entire masonry for the west approach, from the 
Levee to Third-street, will be completed ready for the super- 
structure, I think, by the middle of January next. 


Superstructure.—Cast Steel. 

The Keystone rn Company, contractors for super- 
structure, have made but little progress in their contract, 
owing chiefly to delays in obtaining the proper quality of 
steel and iron for the work. The contract for ‘steel was let 
by them to the William Butcher Steel Works, near Phil- 
adelphia. Extensive additions, consisting of buildings, fur- 
naces, rolling-mill, straightening ines, &c., were made 
to the works, and every indication d to ag 
belief that the steel would be promptly supplied. Unf 
delays, however, occurred in getting the necessary 
into gy working order. 

The first large forgings required by the bridge were steel 
anchor-bolts, 5} in. di , and from 22 ft. to 36 ft. long. 
The first bolts, when tested, were found to be of inferior 
quality. — injured in forging, they were broken 
b ing. Each bolt is required to sustain, when 
a tensile strain of 519 tons, without being permanently 








et being twice as much as the maximum strain to 
which it cam be subjected in, the bridge. Before this test 


The foundations for all of 


tested, | test required. 





could be applied to the defective ones, sufficiently to prove 
their weakness. the testing machine itself was broken twice. 
This involved several weeks’ delay. When the defects of 
thé machine were remedied, the inferiority in the bolts was 
fully discovered. New mixtures of steel had then to be 
tried, and greater care was used in its manipulation. Many 
bolts had been made before the testing machine was re- 
paired and could reveal these defects. ‘These were, of course, 
rejected when tested, and others had to be made in their 
stead. 

In the novel operation of testing such large forgings, and 
in the management oi the machine itself when exerting such 
great strains upon them, many unexpected accidents occurred, 
both to the machine and to the instruments required for 
measuring the extensions of the bolts and the amounts of 
strain imposed upon them, For instance, a piece of one of 
the bolts, which weighed over 1000 lb. and 20 ft. in length, 
was shot out of the machine like an arrow, when the bolt 
broke, and fell 50 ft. to 60 ft. distant; whilst the other end 
of the bolt reacted with such force upon the machine as to 
break the piston rod or pulling bolt by reversing the tensile 
strain,upon it, thus driving it out of the ram at the other end 
of the hydrostatic cylinder, and breaking by its reactive force 
the fastenings by which it was secured. 

The expense of testing was assumed by the Keystone 
Bridge Company in its contract, and it, in return, sublet this 
part of the work, so far as it relates to the steel, to the Wil- 
liam Butcher Company. The design, construction, and 
repairs of the necessary testing machines and appliances 
are, therefore, a part of the province of the contractors, they 
simply agreeing to subject the various materials to the re- 

uisite strains under the supervision of the chief engineer of 

e bridge, or of his assistants, the instruments by which 
the strains are measured being all that is supplied by the 
bridge company. 

By these various delays several months were lost before 
any bolts were supplied capable of sustaining the strain 
above named. These difficulties were, however, fully over- 
come, and 24 bolts have been thus tested and received. 
Eighteen of these were sent more than three weeks ago to 
the Keystone Bridge Works at Pittsburg to have screws 
cut upon them. Others are being made from day to day at 
the steel works, and I believe they will now be supplied as 
fast as they are needed. Twenty-six are yet to be made. 

Similar difficulties and delays were experienced in other 
parts of the steel works. About four-fifths of the entire 
steel required consists of tubes about/13 ft. long and 18 in. in 
diameter. These are each com of six staves of the 
length of the tube, and varying from 1} in. to 2} in. in thick- 
ness, and each being about 94in. wide. Several attempts 
were made to roll these staves before the rolls were perfectly 
formed to accomplish it. Each failure necessitated the ze- 
moval of the rolls from the mill for alteration to the machine 
shop, several miles distant. Each of these rolls weighed 
several tons, and this usually involved a less of two or three 
weeks before they were in place again and ready for trial. 

An option had been given the contractors to have these 
staves rolled with a rib on each edge of the stave, and pro- 
jecting into the tube, or to roll them without these ribs. 

‘he steel company elected to roll them with the ribs. 
After three or four alterations of the rolls, they determined 
to abandon the attempt to roll them with the ribs. This in- 
volved the making of an entire new set of rolls, ten or twelve 
in number, and when these latter were tried they had to be 
twice or thrice returned to the machine shop before perfect 
staves could be turned out with them, 

In this way at least six months were consumed before a 
stave could be offered for testing. When this was done the 
steel proved inferior. Repeated changes had then to be 
made in mixing the steel. hen a satisfactory mixture was 
obtained it was only then discovered that the same degree of 
strength was not present in all the staves made from it. 
This was believed to result from a want of proper care in 
melting and in forging the ingots, and in second heating 
for rolling. No doubt the difference in the degrees of heat 
applied to the perfect and imperfect ones altered the propor- 
tions of carbon and iron, or their relations to each other, and 
thus caused a decided difference in the strength of the staves 
thus made from the same formula. Of the anchor bolts 
about 20 or 22 which stood the test were carbon steel, while 
nearly an equal number failed under it, although many of 
the failing ones were made by the same formula as the good 
ones. 

These results proved the absolute necessity of using the 

eatest skill and caution in the application of the requisite 

egrees of heat in making carbon steel. The want of this 
extraordinary care has caused great loss of time and money 
to the bridge company, and has doubtless occasioned serious 
loss to the Butcher Steel Works. This unfortunate ex- 
perience induced that company to endeavour to find some 
other method which would insure with less skill and caution 
a greater uniformity of product. With this view experi- 
ments were commenced at the works recently in in 
chrome steel under the patents of Mr. Bauer. These trials 
were under the direction of Mr. C. P. Haughian, the super- 
intendent of the Chrome Steel Company, and were attended 
with the most satisfactory results. An arrangement has 
oes been made with the patentee for manufacturing this 
steel. 
_ Chromium unites with iron and forms an alloy, similar in 
its properties to steel. Chromium is quite different from 
carbon in some i j t isa metal, while 


repentant particulars. 
the | carbon is not. It little or no affinity for oxygen, and is 


not affected by excessive heating, while carbon a great 
affinity for it, and by the application of heat it is liable to be 
burnt out of the steel. 

One hundred trial stayes were made last month of chrome 
steel, under the directions and from the formula of Mr. 
Haughian. They were all beautifully and perfectly rolled, 
and there ‘was no failure in any one of them to stand the 
This steel comes from the rolls much more 

ty than the carbon steel, and it works quite as easily, 
being capable of sustaining a greater degree of heat than the 
carbon steel, it takes the form of the rolls more readily. 
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Tests made of this steel by me, before the contract was 
made with the Keystone Bridge Company, satisfied me that 
it possessed qualities eminently suited for the bridge super- 
structure. . F 

In 1869 Mr. Haughian allowed me to be made acquainted 
with the entire process of manufacturing chrome steel. Com- 
modore J. W. King, of the engineer corps of the navy, now 
Chief of the Bureau of Steam momar kindly volun- 
teered to investigate the subject for me, and on my personal 
pledge that Mr. Haughian’s trade secrets should not be re- 
vealed, Commodore King and my chief assistant, Colonel 
Flad, were allowed to pass forty-eight hours in the closest 
inspection of the works, during which time they weighed out 
the proper mixtures, placed them in the crucibles, melted 
them, cast the ingots, and had the steel finished by the 
hammer, all being under their immediate supervision. An 
elaborate confidential report was afterwards made by them to 
me of their observations and experience. 

‘As it was, however, a patented manufacture, and made by 
but one establishment, to have required it to be furnished by 
my specifications would have been equivalent to compelling 
the Keystone Bridge Company (whose contract with your 
company was made before my specifications were complete) 
to forego all competition in obtaining the steel ; and as several 
other makers expressed the fullest confidence in their ability 
to furnish an equally reliable steel, it seemed but fair to state 
the necessary qualities which the steel should possess, with- 
out prescribing any special formula that would restrict com- 

tition. 

"| did not feel justified in assuming that crucible carbon 
steel of the qualities and forms required, could not be readily 
made, when I was assured of the contrary by some of the 
most eminent steel makers in America. I was so fortunate 
as to be permitted to make a careful personal examination of 
Mr. Krupp’s great works in Prussia, and also the mammoth 
works of Messrs. Petin Godet and Co.,in France, and was 
also assured by the managers of both of them that our re- 
quirements were entirely practicable with carbon steel. I did 
not, however, hesitate at any time to express my belief that 
the chrome steel was most likely to meet the requirements of 
the bridge; nor am I justified now, perhaps, even with the 
experience developed at the Butcher Steel Works, in asserting 
more than my opinion that carbon steel can not be made 
with as equal regularity and uniformity as the chrome steel. 

I think the sequel has proyed that it was unfortunate for 
your interests that a contract for chrome steel was not made 
at first, for the unsuccessful attempt to supply the carbon 
steel for the bridge by the William Butcher Works has 
seriously delayed its completion. 

While this disappointment has resulted in great loss to you 
by the delay it has involved, it must have inflicted serious 
damage upon the William Butcher Company. ‘The honour- 
able disposition shown by the latter company to discharge 
the obligations of their contract with the Keystone Bridge 
Company, and furnish a quality of steel fully equal to their 
agreement, notwithstanding their many unexpected losses 
and disappointments, certainly merits your considerate 
notice. ‘The president of the company, Mr. Samuel Huston, 
has repeatedly assured me of the determination of himself 
and associates to supply the bridge steel as promptly as 

ossible ; and that they asked no abatement in its quality, 
But were resolved to make it fully equal to the requirements 
of the contract, cost what it would. 

Acting upon this commendable determination, that esta- 
blishment has contracted to pay Mr. Haughian a royalty of 
15,000 dols. for the right to make chrome steel for your 
bridge; and I have been assured by Mr. Huston that hence- 
forth no other kind of steel but this would be made for it. 

From what I know of the manufacture of chrome steel, and 
from the tests of anchor bolts, staves, and envelope plate-steel, 
already made at the William Butcher Works, from the 
formulas of Mr. Haughian, I feel every assurance that the 
difficulties in the way of supplying the steel for your bridge 
are now surmounted. ‘The steel we are now testing is of a 
quality entirely satisfactory, and the workmanship is unex- 
ceptionable. The tests made of its ultimate tensile strength 
are considerably in excess of the specifications. In compres- 
sion almost any degree of resistance can be obtained by the 
addition of chrome. To avoid unusual difficulty, however, 
in finishing the steel in the lathes, it is only made sufficiently 
hard to meet the requirements of the specifications. 

(To be continued.) 








NOTES FROM THE NORTH. 
Giasacow, Wednesday. 

Glasgow PigIron Market.—On Thursday and Friday last 
the pig iron market was firm, and on the last-named day the 
top prices were as high as 72s. 10d. cash and 73s. 44d. on’e 
month, closing a little easier. Monday being New Year s 
Day almost everything was at a standstill, transactions in 
pig iron included. A fair amount of business was transacted 
yesterday, the highest prices being 73s. 14d. cash, 73s. 3d. 
fourteen days, and 73s. 9d. one month, the highest rates being 
still offered at the close by buyers, but sellers held off, want- 
ing 73s. 3d. cash. To-day’s market has been very strong, 
but little business was done, closing buyers at. 73s. 9d. cash, 
sellers at|73s. 104d. The latest quotations for special brands 
are as follows: No. 1 Gartsherrie and Coltness, both 87s., 
Calder and Summerlee, 85s., Glengarnock, 83s. 6d., Shotts 
and Langloan, 83s., Carron (New), Chapelhall, and Carnbroe, 
80s. Last week’s shipments were: Foreign, 7030 tons; 
coastwise, 5671 tons; total, 12,708 tons; corresponding week 
of 1870, 6402 tons; increase, 6306 tons. There is every 
Prospect at present of the trade remaining good, and high 
prices being obtained. In most of the large cities on t 
Continent stocks are very low, and there is a strong desire to 
buy for forward deliveries, but Scotch makers are exceedingly 
unwilling to quote prices for deliveries extending over any 
length of time. Iron is still being taken out of stores to 


meet the local demand, as the make in the Middlesbrough 
absorbed within the district that 
into the Scotch market. 


district is so thorough! 
there is little left to pos | 








Extension of Messrs. Caird and Co.’s Shipbuildiny Pre- 
mises.—Messrs. Caird and Co., Greenock, have just purchased 
the fine shipbuilding yard lately occupied by Messrs. Scott 
and Co., near Albert Harbour. Additional scope will thus 
be obtained for the extension of their already large works. 
The sun aid for the new premises was 34,000/. 


Impro. ‘ments in Iron Making.—Within the last few day$ 
I have seen some interesting experiments in progress at one 
of the large iron works in the Glasgow district, the ultimate 
aim of which is to remove the phosphorus from Cleveland 
pig irén-and. the inferior qualitiesof Seoteh: pig ‘iron, and 
thereby render them fit for ‘conversion into” iron 
of superior excellence, or into Bessemer steel, an operation 
which has hitherto been deemed impossible. At another 
large establishment efforts are being made to construct a 
practical ro’ or mechanical puddling furnace, and hitherto 
those efforts have been attended with a large measure of 
success. It should be mentioned that the chief peculiarit 
of the furnace is the construction of a revolving hearth, all 
the other parts being fixtures, as in ordinary puddling fur- 
naces. 


Glasgow Water Works—Ezxtension of Mains.—At Mon- 
day’s meeting of the Glasgow Corporation Water Works Com- 
missioners, an interesting report was submitted by Mr. Gale, 
the engineer, on the proposed new mains from Mugdock 
reservoir. He said that in a report on this subject, dated 
20th July, 1870, he showed that the consumption of water 
over the whole district supplied had increased almost uni- 
formly from the year 1861, at the rate of 1,000,000 gallons a 
day per annum ; that the two existing Mugdock mains were 
then delivering 25,000,000 gallons a day, and could only 
deliver 28,000,000 and maintain the available pressure in the 
city which was necessary; that a new main was required, 
and should be in operation in three years from that date ; 
and that the Garseube-road route, being the line originally 
intended, was the best under all the cireumstances for a new 
high district main. Since the date of that report the con- 
sumption has increased'in a greater ratio than 1,000,000 gal- 
lons a day per annum. That rate of increase was maintained 
with some regularity during 1870 and the first three months 
of 1871, but the average of the last nine months has been 
28,000,000 gallons a day from Mugdock, or 3,000,000 gal- 
lons a day in advance of the previous year, instead of the 
usual 1,000,000. The circumstances are, therefore, much 
altered since the date of the report referred to’; both the 
high and the low district mains are now discharging the full 
quantity of water they can discharge. With regard to an 
efficient service in the higher levels, and before any portion 
of a new main can be in operation the suppl will be defec- 
tive. Assistance is wanted to the low as ir fs to the high 
district main, and Mr, Gale recommended that a new high 
and also a new low district main be laid down from the Mug- 
dock reservoir as far as Canniésburn during the ensuing 
summer. At Canniesburn connexions will be made with the 
existing pipes, and the new mains can be continued onwards 
towards the city at such times and in such sections as the 
increase in the quantity of water consumed in the city may 
require. The cost of the works I recommend will be close 
upon 60,000/. The report was approved of, and the Com- 
missioners gave instructions to advertise for tenders for the 
supply of 5000 tons of 36-inch cast-iron water pipes for the 
ao line of main from the reservoir to Cannies- 
burn Toll. 


Clyde Trust Works.—The Clyde Trustees held their ordi- 
nary monthly meeting yesterday. The principal matter sub- 
mitted to the meeting was the quarterly report by Mr. Deas, 
the resident engineer, on the works in progress, new works, 
and proposed work. Among other things it stated that 
Messrs. Glen and Ross had contracted to supply a 15-ton 
crane for Plantation Quay, that Messrs. Bowser and Son 
were engaged to supply a 3-ton portable steam crane for use 
on the General Terminus Quay, and the offers that had 
been sent in for the 50-ton crane intended for the south side 
of the harbour. 


Dreadful Fatality from a Boiler Explosion.—Scotland 
generally enjoys a sort of immunity from boiler explosions, 
but this order was broken on Saturday by the explosion of a 
traction engine boiler on Falsley-oond. The engine has been 
used for several years in conveying heavy boilers, castings, 
and machinery, and it had become = a familiar object 
on the streets about the harbour. It was of great power, 
and belonged to Messrs. John Yule and Co., engineers, 
Rutherglen-road. Just previously to the explosion it had 
been used in conveying a heavy load to the harbour for 
Messrs. John Elder and Co., and was returning to Fairfield 
for another load. From some cause or other it stuck on a 
rough piece of macadamised road for about a quarter of an 
hour, and when the steam was got up and turned on the ex- 
plosion instantaneously occurred, killing three persons on the 
spot, and seriously injuring many others. Up till to-day 
ten deaths have been recorded, the deceased being chiefly 
children. Great consternation throughout the community 
has been the result of the dreadful catastrophe. An official 
inquiry will be made into the cause of the explosion, pre- 
paratory to which Messrs. David More and James Clinkskill, 
consulting engineers, will make a careful inspection. By 
permission of the Procurator-Fiseal, Mr. illiam Bald 
Campbell, Newcastle-on-Tyne, was shown the boiler yester- 
day on the ruins of a house on which it fell, and was per- 
mitted to take a sketch of it. 


Steam Cultivation in Perthshire-—A meeting of gentle- 
men in the Errol district of Perthshire interested in steam 
cultivation is to be held at Inchture to-morrow. It is pro- 
posed to establish a permanent station of the Scottish Steam 
Cultivation Company for steam cultivation and thrashing in 
the Errol district. 

The Proposed North Monkland Railway. —It is gratifying 
to learn that this railway project is meeting with that amount 
of success which its importance deserves. Since the scheme 
took practical shape, and was brought under the = 
notice, almost the whole ofjthe farms belonging to Colone 





Buchanan, of Drumpellier, in the route through which the 


railway is to pass, have been inquired , with the view of 
opening pits upon them, and the same is true of those be- 
longing to Mr. Colquhoun, of Killermont. Altogether, the 
prosperity which is expected to result to Airdrie and the 
surrounding district by the construction of the North Monk- 
land Railway, has not been equalled since the time—about 
the year 1845—when the blackband ironstone was got in such 
immense quantities. The popular local saying, “ Airdrie’s 
no’ dune yet,” seems to be as true as ever. The cost of the 
proposed railway is set down at 70,000/., but it is understood 
that a responsible contractor is ‘oe to undertake its 
construction for 59,0007. or 60,0002. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MrippLEsBrover, Wednesday. 

The Cleveland Iron Market.—Yesterday, owing to the 
holidays, there was a very thin attendance on ’Change at 
Middlesbrough. The amounted of business transacted was 
exceedingly small, the greater part of the time being occupied 
in people exchanging cempliments. By next market day 
the district will have r d its tomed activity, and it 
is to be hoped the iron makers, merchants, brokers, and 
others engaged in business in the Middlesbrough district will 
be more punctual in attending the market. On two or three 
occasions we have called attention to the fact that gentlemen 
from Newcastle, Leeds, Manchester, Sunderland, and other 
parts of the country arrive on ’Change at 11 o’clock—the 
time fixed for the opening of the market—and many of the 
ironmasters of Middlesbrough do not put in an appearance 
until 12 o’clock. This is not at all courteous, and is some- 
times very inconvenient to gentlemen from other towns who 
are compelled to leave Middlesbrough by early trains. 
There is a pressing demand for pig iron, and the list quota- 
tions are as follows: No. 1, 69s.; No. 2, 67s.; No. 8, 65s.; 
and No. 4, 64s. 


The Finished Iron Trade—tThere is no alteration in the 
condition of the finished iron trade. For rails there are 
numerous inquiries, and for plates and angle iron the demand 
continues good. 


The Scarcity of Coal and Coke.—The great scarcity of 
coal and coke in the Cleveland district is occasioning con- 
siderable inconvenience, and in some instances serious loss. 
For a long time the supply of fuel has been irregular and 
insufficient, and as the Middlesbrough district is growing 
so rapidly, there seems to be no likelihood of the colliery 
owners being able to meet the absolute requirements of the 
iron trade. Prices are higher, and the supply is most un- 
satisfactory. The only remedy will be additional pits in 
Durham, and that of course requires time. 


The River Tees.—Yesterday, at the monthly meeting of the 
Tees Conservancy Commissioners, it was stated that the Public 
Works Conservancy Commissioners had paid over to the Tees 
Commissioners 10,000/., being the last instalment of 100,0002. 
advanced for river improvements. The Tees Commissioners are 
accomplishing a good work. Under their management the 
river has been greatly improved during the last few years. 
At present they are dredging at various places, deepenin 
the channel, constructing training walls, erecting lights, an 
widening the river near Stockton. 


The Railway King.—At the last meeting of the River 
Wear Commission, a compliment was paid to the memory of 
the late Mr. George Hudson, the Railway king, who for 
some time represented in Parliament the borough of Sun- 
derland. It was resolved to name the South Docks the 
Hudson Dock North and the Hudson Dock South. 


Shipbuilding.—At most of the yards in the North of Eng- 
land work has been resumed, oak it is satisfactory to know 
that there are orders on the books which will keep the 
various firms busy for many months. 

Engineering.—All departments of engineering are brisk. 
There is nothing at any of the establishments at present 
which calls for special mention. All the marine builders are 
very much pressed for engines. 











Rartway AccrpENTs AND THE Rartway BENEVOLENT 
Inst1TUTION.—It appears from the report of this institution 
that out of 29,220 railway servants who subscribed to the 
accident fund on this day last year, 81 have been killed, 75 
have died from sickness, and 899 have been injured, making 
a total of 1055 persons relieved in 1871 out of this valuable 
fund. Collections are made at all stations to-day to sup- 
plement the amount subscribed by the men themselves ; 
donations and subscriptions, will also be received by Messrs. 
Glyn and Co., bankers, an % W. F. Mills, the secretary, 
at the offices of the society, 57, Drummond-street, Euston- 
square, 





InunpatTion or Mines in Nort StTarForvsuire.—For 
nearly two years 13 mines in the neighbourhood of Tunstall, 
Burslem, and Hanley, North: Staffordshire, at which more 
than 2000 hands were formerly employed, have been flooded 
to such an extent that work in them has been stopped. The 
proprietors have hitherto been unable to agree upon any 
combined plan for clearing the mines of the water, and the 
evil is gradually increasing. Mr. Knight, solicitor to the 
North Staffordshire Coal and Ironmasters’ Association, has 
prepared a Bill for effectually dealing with the difficulty and 
preventing its recurrence. ‘This Bill has been printed, and 
was issued on Saturday. It provides for the appointment of 
seven drainage commissioners, who shall have power to pur- 
chase all lands, agree {or easements, poowsn pumping engines, 
and construct works for relieving the mines flooded and pre- 
vent the flow of water into the mines in future. They may 
borrow to the extent of 50,0007., repayable by instalments, 
and lay drainage rates upon mining property. If the Bill 
does not pass the result must be disastrous in the extreme to 





the trade of the district —Birmingham Daily Post. 
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MECHANICAL REFINEMENTS.—No. XII. 
To THe Eprror or ENGINEERING. 

Sir,—Resuming the subject which I left un- 
finished in my last communication—that is, the 
workman, and his part in doing good work, and his 
relation and value to the theorist—another thought 
presents itself, which perhaps I may as well present 
in connexion with one of the illustrations I promised 
in my other, While it is not possible to make a 
good workman out of aman who has not the natural 
gift, one who has may be good, bad, or indifferent ; 
and to make the most of a man he should not only 
be made to understand that the best workman gets 
the best pay, but theorists at least should take the 
trouble to let them know their work is appreciated. 
Good workmen are of at least two distinct kinds ; 
one, those who turn out work with precision, and 
those who ‘have the gift to see and comprehend, 
and are ready for any emergency. The fitter who 
wanted a soldering-iron for some particular job, and 
took a copper wire, winding it up into a ball, leav- 
ing one a al to solder with, and used the other for 
a handle, was a better man than another, who would 
have thought of no way but to go for a regular 
soldering iron, and the employer who complimented 
him for it was more likely to be favoured again with 
other dodges than if he had not. 

While I have used this as an illustration, the fact 
is worth remembering, first, by the student as an 
illustration of the rapidity with which copper trans- 
mits heat, the ball of wire keeping the point nearly 
as hot as itself, and, second, by the workman as a 
ready and almost the only means of reaching in diffi- 
cult places. ; : - 

Introducing a soldering-iron into an engineering 
establishment may seem about as much out of = 
as a chipping chisel in a barber's shop; but solder- 
ing the two halves of brasses together more than 

gays in the convenience with which they can be 

tted in and secured for boring out, and solder may 
be used to hold difficult pieces, which would other- 
wise tax the skill and patience of a burglar. 

An engine, the main bearing of which had the 
not uncommon complaint of heating, so worked by 
repeated expansion on the crank as to leave the 
latter loose when the shaft was cold. Various means, 
such as new and additional keys, were tried to secure 
it without success, until the following scheme was 
carried out. ‘The shaft was of cast iron, and some 
7 in. or 8 in. in diameter, or about equal thickness 
to the crank, A ljin. hole was bored down the 
centre of the shaft some 9in., and rimed out toa 
taper of }in. to the foot ; into this hole a tempered 
steel plug was driven with a heavy sledge, which 
so expanded the shaft as to tighten the crank, 
though the plan was not completely effectual until 
the shaft again became heated, when the crank set 
tight, and has remained so since. 

The old geometrical problem, that lines drawn 
from the ends of a semicircle to a —_ placed 
anywhere on the semicircular line will be at right 
angles to each other, has been long enough known, 
but until a pattern-maker constructed a plane, as 
shown in Fig. 31, for making half round core boxes, 


{ do not remember of having seen it put to any 
practical use outside of the school-room or drawing 
office. The plane, as will be seen, is bevelled off so 
as to form a right angle at A, the iron is so set as 
to cut about } in. along at B, and at no other place. 
After gauging the piece from which the core box is 
to be made, and rabbeting down a short distance 
with a common rabbet, as at C, or tacking a strip to 
secure an eyen start, and gouging out the wood 
roughly, the plane shown will work out any sized 
box within its limits to the true semicircular curve, 
and, besides, a conical box can be done with the same 





tool with as much ease and accuracy as a parallel 
one. 

In a long line of steam pipe, fixed to use exhaust 
steam for heating purposes, the expansion and con- 
traction was so great as to rupture the joints fre- 
quently. The expansion joint, shown in Fig. 32, 


Fic. 352. 


overcomes the difficulty completely ; the two round 
rubber rings between the outside of the pipe and 
the inside of the sleeve serve as king, and roll 
as the pipe expands or contracts. is will answer 
for all low pressure, and might do for a frictionless 
piston in water meters, and other like purposes. 

The rubber rings are made of pure rubber, and of 
a sectional diameter, about din. greater than the 
space between the pipe and sleeve. 

Figs. 33 and 34 show a neat form of lathe carrier 


for turning bolts and other like articles. It will be 
seen that it is adjustable to suit various sizes, the 
same as a screw spanner. It turns loosely on the 
stud, A, which is secured in the face plate of the 
lathe, so as to be self-adjusting, that is, it drives 
equally from the two corners of the bolt-head 
whether that be true or not. The carrier being 
threaded to the stud, A, may be set out or in to 
conform to long or short centres. 
I am, yours truly, 
AN ENGLIsH ENGINEER IN AMERICA. 








AN OLD AMERICAN BOILER. 

We reproduce, below, from the Journal of the Franklin 
Institute, a sketch of a curious boiler designed and built b 
Colonel John Stevens, of Hoboken, New ersey, and whic 
is stated to have been successfully worked on a small twin 
screw steamer, on the Hudson river as early as the year 1804. 
The boiler consists of a water chamber, A, closed at both 
ends and having projecting from it the tubes B, B, closed at 
their outer bove, the chamber, A, communicates 





STEAM ENGINE COEFFICIENTS. 
. w P THE EpIToR Neg ENGINEERING. - 
tz,— Will you oblige me iving, diagram No. 2, re- 
ferred to in my last letter, with the pA lines as drawn by 
me. Without this, my remarks about overlapping will not 
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be understood. An inspection of these lines will satisfy your 
readers that the low-pressure card is not one correspon 
to the high-pressure card given with it, but belongs to one 
with at least one-seventh more steam. 
Yours most respectfully, 
J. MoFaRLiwn Gray. 
12, Montenotte, Cork, December 26, 1871. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Derbyshire Institute of Civil and Mechanical Engineers.— 

A meeting of the Chesterfield and Derbyshire Institute of 

Mining, Civil, and Mechanical Engineers, will be held at the 

Asuanbty Rooms, Chesterfield, at 3 p.m. on Saturday, January 

6th. Papers will be read by Mr. E. Bromley, on hydraulic 

ines; by Mr. J. A. Birkbeck, on machinery for washing 

and separating coal and mineral ores; and by Mr. Robert 

Howe, on the recent experiments with the Guibal fan at 

Staveley. That portion of the report of the council to the 

last general meeting, relating to the proposed Stephenson 

memorial hall, will be discussed. Twenty new members have 
joined since the last meeting. 


Prices of Coal in Leeds and Sheffield.—Rates for all kinds 
of coals have gone up. At a meeting of the Leeds Coal 
Merchants’ Association, held on the 27th ult., it was resolved 
to advance prices as follows: Best, 12s. 11d. ; seconds, 11s. 8d. ; 
thirds, 10s.; and slack, 5s. Sheffield prices have gone up in 
proportion. 

Agitation of Engine and Hammer Drivers—On Saturday 
last, the engine and hammer drivers employed at Rother- 
ham, Parkgate and Co., held a meeting, when it was resolved 
to ask for an advance of 6d. per day in wages, and also that 
a short time be allowed for the meals. 


Extensions at Sheffield.—It is stated that Messrs. Vickers, 
Sons, and Co. (Limited), of Sheffield, have just put down all 
the 'y appli for working a number of furnaces 
with gas on the Siemens patent principle. The same firm, 
who do an inimense business in crucible steel, are also build- 
ing a new forge, of very large dimensions, in which will be 
put down a very powerful steam-hammer. The latter is, I 
understand, being made for Messrs. Vickers by Davy 
Brothers of Sheffield, and will be used for large forgings. 
The new works which are being erected at Attercliffe, near 
Sheffield, for Messrs. George Brown and Co., are bein 
pushed forward as rapidly as possible. Extensions ont 
alterations have also a been effected by Messrs. New- 
bould and Co., Sanderson, Brothers and Co. (Darnall), and 
by other firms in order to increase their producing facilities. 
Engineers, §c., Strike at Sheffield.—On Monday the men 
employed in the ——_ departments of the Atlas Works 
(John Brown and Co., Limited, Sheffield, and Cyclops Works 
Charles Cammell and Co.), dendk work, the 
bone of contention between the men and employers 
being as to the manner in which the 54 hours per 
week are to be worked. The men ask that the 
day shift shall consist of 54 hours weekly, and 
that 45 hours shall constitute a week’s work for 
the night shift. On Monday and on Tuesday the 
men met, and resolved not to accept their em- 
ployers’ offers, which are of a different nature to 
what they require, and resolved to hold out to 
the last. About 100 filers, softeners, and la- 
bourers have also struck at Messrs. John Crowley 
= Co.’s, Kelham Island, Sheffield, for the nine 
urs. 








Proposed New Colliery near Wexboro’.—I un- 





with the steam drum, C, which is strengthened by iron bands. 
The boiler, my with the fire-grate, D, is enclosed in a 
, E, E, which is filled in with non-conducting | 
erial, also the bridge, F. At H is an opening | 
leading to the chimney. The original of this remarkable 
specimen of early American ineering is preserved, to- 


4 engeerng 
gether with the boat and yo at the Stevens Institute 
of Technology, at Hoboken, New Jersey. 


PR Sper a ~~ Le nea yl teeee Rattway.—The 
vernment engineer passed eerungaum extensio: 
pe pe ugg FDP . pence, end 
traffic. The line, is about 224 miles in length, 

been completed in the extremely short space of 11} 
months. Mr. J j jee was the contractor 


ee ae he appears to have his contract to the 
ba of the company’s engineers. | 





~ derstand that a new colliery is to be sunk near 
Wexboro’ (South Yorkshire), to work the excellent coal 
seams which are known to exist there. A large area of land 
has been secured, and no unusual difficulties in sinking are 
anticipated. 

Railway Extensions at Wexboro’.—Owing to the enormous 
coal and mineral traffic at _—- existing, and constantl 
increasing, in the Barnsley district, the Manchester, Sheffield, 
and Lincolnshire Railway Company have found it absolutely 
necessary that their siding accommodation at Wexboro’ 
should be considerably extended. This has accordingly been 


Additions at Park-gate Iron Works.—The Park-gate Iron 
Company (Limited), are erecting several new cupolas for 
smelting iron, and it is stated that the same company con- 
template the formation of an extensive and entirely new 
branch of their works, to be devoted to the manufacture of 
Bessemer steel. 
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MACHINERY FOR MAKING CURVED PIPES. 


DESIGNED BY MR. JOHN PENN, JUNIOR, AND MR. WILLIAM HOUNSELL, GREENWICH. 
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_We annex illustrations of machinery for making curved 
pipes of large diameter, which has been designed by Mr. 
John Penn, junior, and Mr. William Hounsell, of Greenwich. 
Curved pipes of copper or brass of large diameter (say from 
8 in. and upwards) are commonly made in two parts, each 
semicircular in section, and these parts are fitted the one to 
the other and brazed together. Such parts are usually 
raised and planished with hammers, and this is a long and 
laborious operation. Instead of this, Messrs. Penn and 
Hounsell propose to employ fur this purpose three rollers, 
namely, a pair of rollers, one convex and the other concave 
on the face, the curvature corresponding with the sectional 
form of the half pipe to be produced, while the third 
roller is behind this pair, and is so set that when a strip of 
metal to form a half bent pipe is passed between the rollers 
of the pair it comes against the third roller, and is thus bent 
to a regular curve, the radius of which depends on the position 
of the third roller in relation to the pair. The edges of the 
metal strips are made true and penned betes they are brought 
to the machine, and edge guides or equivalent arrangements 
are provided to prevent the strip twisting whilst it is being 
bent. The curves may be made in continuation of straight 
lengths in the same piece of metal. 

In the engravings which we annex, Fig. 1 is: a side view, 
Fig. 2. plan, and Fig. 3 a back view of the apparatus. In 
these figures, A, A, is a base plate on which is permanently 
fixed the standard, B; and g is another standard which is 
adjustable on the base plate to and from the standard, B, to 
admit of rollers of different diameters being employed. The 
base plate is slotted to allow of this adjustment ; D, D, are 
bolts connecting the standards at the top, they are threaded | 








for the length required for the adjustment ; E, F, and G, are 
the three rollers employed to produce the half or of a bent 
pipe which the copper-smiths call the “back,” that is to say, 
the part which has the concave of the half pipe on the inside 
of the curve or bend. In this case, as will be seen, the lower 
roller, E, in the standard, B, is hollow on the face and the 
upper roller, F, is convex; they are of the same curvature 
excepting the allowance which is made for the thickness of 
the strip metal which is passed between them. The third 
roller, G, is like the roller, E. 

When it is required to produce the other half or part of 
the bent pipe called by the copper-smiths the “ saddle,” and 
which has the concave of the oy 9 on the outside of the 
curve or bend, the rollers, E and F, are taken out and re- 
placed with the convex roller, F, below and the concave 
roller, E, above; the roller, G, is also taken out and a convex 
roller like roller, F, is substituted. Thus for each size of 
bent pipe to be made the machine is supplied with four rollers, 
two convex and two concave, but three rollers only are in use 
atatime. The rollers represented in the engravings are the 
largest for which the machine is adapted; but the machine 
is provided with several sets of rollers for pipes of different 
sizes. 

The bearings of the lower roller in the standard, B, are 
arranged to slide in guides on the standard and they rest 
on screws, H, which can be moved vertically in their sockets 
in the frame by turning the nuts, I, which form parts of 
worm wheels with which worms on the axis, K, gear. K! isa 
hand wheel by which this axis is turned. In a similar way 
the bearings of the roller, G, can be moved along in 
the standard, C, by screws, L, nuts and worm wheels, M, 








and an axis, N, with worms and a hand wheel, N', upon it. 
The rollers, E and ¥, are driven by worm wheels, E’ and F", 
on their axes, they gear with O' and P', respectively on 
vertical axes, O and P. There are bevelled pinions, O* 
and P?, on these axes gearing with bevelled wheels on the 
axes, Q and R, which are driven at suitably differing speeds 
by driving belts from the main axis, S. e driving belts 
are arranged so that the concave roller may make a greater 
number of rotations than the convex roller. 

In working the machine a suitable strip of copper havin 
been prepared and a centre line marked upon it, it is clip 
centrally at one end in a vice-like clip which slides on the 
horizontal guide, T; it is then entered truly between the 
rollers, E and F, to a centre line marked upon the rollers. 


These rollers are set so as to commence the bending of the 
strip to a trough-like form, but without puttin foo heaey a 
strain on the metal. The passages of the metal between the 


rollers are repeated (the rollers, E and F, being set closer to- 
gether at each pass) until the metal is bent suitably for a 
straight half pipe. The rolier, G, is during this operation 
so placed that it yey the metal without bending it. The 
lines between which the bend is to be made are now marked 
on the metal (if this has not previously been done) and the 
part between these marks is passed to and fro through the 
rollers by reversing the direction of rotation of the main 
driving shaft by means of ordinary reversing gear, and 
simultaneously the roller, G, is raised so as gradually to 
bend the metal until the desired curve is attained. The 
“ back” and “saddle” having been in this way a 
they are notched together and the edges of the metal bevelled 
in the manner usual for joining these parts; they are then 
soldered together by the ordinary operation of brazing, and 
the bent pipe is finished off in the ordinary way. The 
machine is well contrived and is calculated to save much 
hand labour. 


Tue Institution or Crvit Enoinzers.—The list of 
members of this society, corrected to the 1st inst., has just 
been issued. From it we learn that there are now on the 
books 14 Honorary Members, 732 Members, 1067 Associates, 
and 217 Students, together 2030. At the same date last 
year these numbers were 16, 709, 1010, and 201, respectively, 
together 1936. The society has just entered upon its fifty- 
fifth year, having been founded on the 2nd of January, 1818, 
and with every prospect of a continued career of usefulness. 











Street CLEANING.—It is satisfactory to learn that at last 
something is to be done for our neglected streets, in one 
portion at least of the metropolis. At a recent meeting of 
the City Commissioners of Sewers a resolution was passed 
affirming the desirability of having the foot pavements of 
the City cleansed by the Commission, and directing that the 
probable cost of the work should be ascertained and reported 
to the court. In the course of the discussion which preceded 
the passing of the resolution, reference was made to the view 
taken by some of the Commissioners that the footways were 
removed from their jurisdiction by the Police Act, and it was 
successfully urged that this was not the case. The Police 
Act provides, indeed, that every occupier not sufficiently 
cleansing the ae Po adjoining his premises shall be 
liable to a penalty of 40s., but this does not in any way in- 
terfere with the ample powers given to the City Commis- 
sioners by Act of Parliament to cause any footway to be 
cleansed in such manner as they may think fit. The chair- 
man may or may not be right in considering it absurd to 
make every man his own scavenger; it is, at any rate, the 
height of absurdity to make every man his own scavenger, 
pee at the same time to compel nobody to scavenge; and 
those of us who are familiar from unhappy experience with 
the present operation of the ‘Police Act in this respect will 
not be sorry to see the alternative powers put into operation. 
—Pall Mall Gazette. 
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THE KEOKUK AND HAMILTON BRIDGE. 

We publish this week a two-page engraving, together 
with other views on pages 4 and 5, of a fine road and rail- 
way bridge, constructed over the River Mississippi, at 
Keokuk, lowa, U.S.A., our illustrations having been pre- 
pared from a series of photographs for which we are in- 
debted to Mr. Joseph 8. Smith, the resident engineer in 
charge of the work. The bridge was completed for testing 
in May last, and on June 20th the trains of the Toledo, 
Wabash, and Western Railroad, and those of the Toledo, 
Peoria, and Warsaw Railroad commenced regularly running 
over it. 

The public test of the bridge was earried out on May 18th 
last for Mr. J. Edgar Thomson, President of the Pennsylvania 
Railroad Co. The tests were made under the direction of 
Mr. Henry Petit, Civil Engineer Construction Department 
Pennsylvania Railroad, < all facilities for making them 
satisfactorily were kindly furnished by Mr. Joseph 8. Smith, 
the engineer of the bridge, resident at Keokuk, who has, 
as we have stated,had charge of the work at the bridge-site 
from its commencement to its successful completion. 

The designs for the superstructure were furnished by Mr. 
J. H. Linville, C.E., the drawings being carefully worked up 
under the direction of Mr, MM. Benner at Pittsburg, and the 
superstructure was made and erected by the Keystone Bridge 
Co., of Pittsburg. 

Commencing at the west or Keokuk end of the bridge, the 
spans are located as follows: Pivot span, total length of one 
truss, centre to centre of end posts, 376ft. 5in.; opening 
under each arm of 160 ft. measured on the square; 2 spans, 
253 ft. 6in.; 8 spans varying in length from 148 ft. 4, in. 
to 161 ft. 7 in.; total length backwall to backwall on bridge 
seats, 2192 ft. It is a through bridge built ona skew of 
17% 15’, with a distance between the two trusses of 21 ft. 
Gin, It carries a single line of railway track and two tram- 
ways for local traffic, the track being placed in the centre 
between the tramways. On each side of the bridge, outside 
of the trusses, are toot-walks 5 ft. wide protected by light 
and substantial iron lattice railings. 

When making the tests the level and rod were in charge 
of Mr. E. H, Worrall, engineer of the Section Work, and 
Major A. H, Burnham, U.S.A., engineer in local charge of 
the Des Moines Rapids Improvements of the Mississippi 
River near Keokuk. 

The load used in making the tests was a train made u 
of five engines from the Des Moines Valley Railway, wit 
their tanks and boxes full. 

I'he following table shows the composition of this train. 
lotal length 
engine and 

tender. 


Total 
weight. 


Weight of | Weight of 


Engines. 
tender. engine. 





tons. tons. 
26 44 
7 20 81h 614 
5 20 BLt 513 
7 20 31h 514 
5 18 27 45 


2434 


tons. 
16 


ft. in. 
B39 «(0 
41 
42 
41 
40 


205 0 





Totals 











This load was placed so as to cover one-quarter of the span, 
when the deflections of the span were taken at the centre 
and quarter distances. The span was then loaded one-half 
of its length, then three quarters, and finally its entire 
length, the deflections being taken each time at the same 
three points. Afterwards the permanent set was observed. 
All the lengths of spans given are the distances from centre 
to centre of the end posts. 

Pivot Span (the largest yet constructed.) 


Total length of one truss ... occ ove 
Arched upper chord. Depth of truss 
over drum eee one 85 0 
Depth of truss atends... eee eee 27 9 
Load of 95.5 tons on the east half of the east arm=1.(7 
tons per foot lineal. 
East arm of span. 


Deflection of the east half 
” at the centre ... 
ne of the west half 
West arm of span. 
Deflection of the east half 
Rise of the centre ... : 
nd west half ab wid ; ay 
Load of 178.6 tons, covering entirely the east arm=1 ton 
per foot lineal. 
East arm of span. 
Deflection of the east half 
» at the centre ... 
a of the west half 
West arm of span. 

Rise of the east half eve ote 

Rise at the centre wee oh ée 

Rise of the west half... * " se 

Strain of compression at contre of upper chord 

of east arm ose e+» 67521b. per sq. in. 

Strain of tension at centre of lower chord of 

east arm «+ 7063 Ib. per sq. in. 
Load of 103 tons on east arm and 96.5 tons on the west 
arm=.56 tons per foot lineal. 
East arm— 

Deflection at the centre ... oo eck 
West arm— 

Deflection at the centre ... eee ose 
Permavent set after all load was removed. 
East arm— 

East half ... we ode 

Centre eee ooo saa 

West half (next the drum) 


és 


in. 
#3 
LP 





West arm— in. 
East half (next the drum) Seo be Pr 
Centre see A oes eee <ée ah, 
West half .. ove —e ; . vs 
Time of turning the pivot the entire opening of 72}*. 
With the engine ... . 2 minutes. 
With six men 2 minutes 30 seconds. 
Span No. 3. ; : 
Length 253 ft. 6in. Height of truss 27 ft. 
Ratio of height to length=1 to 9.388. Load of 68 tons on 
the east quarter=1.07 tons per foot lincal. 


in. 
Deflection of the east balf one 4 
at the centre ... ose eee 
a of the west half ne a ooo hate 
Load of 147 tons on the east half of span=1.16 tons per 
foot lineal. 
Deflection of the east half eee eee oe ? 
of the west half @ 


at the centre ... 
Load of 198.5 tons on the east three-quarters of span=1.04 
tons per foot lineal. 
$ 
iy 


” 


” 


Deflection of the east half 
at the centre ... ove 
~ at the west half a ie | 

Spread of lower chord measured at the roller box=,; in. 

Load over the entire span of 243.6 tons=.96 tons per foot 
lineal. 

Deflection of the east half eve eee ee yy 

at the centre ... : tae . 1h 
“4 of the west half Ly. sos Se 

Spread of the lower chord measured at the roller box } in. 

Strain at centre of upper chord, compression=8962 Ib. 
per square inch. 

Strain at centre of lower chord, tension=9251 1b. per 
square inch. 

Span No. 2. 

Length 253 ft. Gin. Height of truss, 27 ft. 

Load of 243.5 tons over the centre span=.96 tons per foot 
lineal. 

Deflection at the centre of span=1} in. 

Permanent set after load was removed =; in. 

Span No, 4. 

Length 159 ft. 94in. Height of truss 21 ft. 

Ratio of height to length 1 to 7.6. 

Load of 44 tons on the east quarter=1.1 tons per foot 
lineal. 


” 


” 


in. 
w 

33 

Ts 


Deflection of east half 
‘. at the centre ... . 
ws of the west half eee oo Of 
Load of 95.5 tons on the east half=1.19 tons per foot 
lineal. 
Deflection of the east half ons a ooo VE 
- at the centre ... ove ove io a 
mt of the west half ose eee eee 
Load of 147 tons on the east three-quarters of span=1.22 
tons per foot lineal. 
Deflection of the east half ove ods ow § 
si at the centre ... = oe Pa 
- of the west half nd ‘in oe yy 
Load of 153 tons over the entire span=.905 tons per foot 
lineal. 
Deflection of the east half ove ove oo 98 
- at the centre ... eco 606 aa 2 
- of the west half ose eos ons oy 
Permanent set after load was removed. At the centre of 
span=j}in. In conclusion we should state that for the 
particulars of the tests above given we are indebted to our 
contemporary the Journal of the Franklin Institute. 


5. 
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NOTES FROM THE SOUTH-WEST. 


State of Trade at Merthyr.—There is little change to re- 
port in the state of trade at Merthyr. The iron trade con- 
tinues in a highly satisfactory condition, as does the coal 
trade, the demand being good. 

Great Western Railway Employés.—The directors of the 
Great Western Railway have conceded the nine hours’ system 
to the men employed in the 7 locomotive and car- 
riage departments at Pontypool-road. 


Drainage at Weymouth—The Weymouth Local Board 
of Health has adopted a drainage scheme prepared by Mr. 
Coode, C.E., the estimated outlay for which is 28,0007. The 
plan embraces a dam across the harbour backwater (to keep 
the mud always submerged), and the collection of the sewage 
of the town at one place, whence it is to be pumped to a 
higher level, so as to be utilised on land a mile or more from 
Weymouth. 

Dale Point Fort.—On Friday Lieutenant Soames and a 
detachment of the 12th Brigade Royal Artillery, left Pem- 
broke Dock for Dale Point Fort for the purpose of dismant- 
ling and removing the stores from the battery, as the au- 
thorities have determined to abandon the fort as a work of 
defence. This decision has been adopted, as a work like Dale 
Point Fort has become almost obsolete on account of the 
more scientific forts on the haven on more prominent posi- 
tions, such as Popton, Hubberstone, Stack k, &c., where 
massive iron shields and other appliances have been placed 
in the embrasures, &c. It is considered probable that Thorn 
Island Fort and the Block House at Dale will also be 
abandoned, at any rate, eventually. 

Newport Alexandra Dock.—There is a rumour that the 
Newport Alexandra Dock Company contemplates an addi- 
tion to its large water space to the extent of several acres. 
This, together with the fact that a graving dock is being 
made by the company, shows the comprehensive views of the 
directors as to the requirements of the port. 

The Wages Question at Blaenavon.—There is some agita- 
tion among the miners and colliers at the Blaenayon Works 





for an increase of wages. A delegate meeting was held on 
Friday evening, when it was decided to send a notice to the 
masters on Monday, for an advance of 10 per cent. The 
masters offer to give a rise commencing April 1. 


Rhymney Railway.—The directors of the Rhymney Rail- 
way have conceded the principle of the nine hours’ move- 
ment to the workmen in the company’s locomotive depart- 
ment, commencing from Monday, January 1. The hours will 
be apportioned as follows: Monday, Tuesday, Wednesday, 
Thu , and Friday, from 6 a.m. to 5 p.m. ; and Saturday, 
from 6 a.m, to 1 p.m. 


The Great Western and its Locomotives.—It is reported 
that the directors of the Great Western Railway contem- 

late making Neath their principal locomotive depét for 

uth Wales. Extensive workshops are also expected to be 
built at Neath. 


Iron for the United States.—The N. C. Kirkegaard has 
cleared from Cardiff for New Orleans with 651 tons of rail- 
way iron supplied a the Aberdare Iron Company. The 
Emerald has cleared from Cardiff for New Orleans with 639 
tons of railway iron supplied by the Rhymney Iron Com- 
pany. The Agir has cleared from Cardiff for New York with 
600 tons of railway iron supplied by the Dowlais Iron Com- 

any. The Conway Castle has cleared from Cardiff for Mol- 
endo with 1500 tons of railway iron supplied by the Aber- 
dare Iron Company. The Palmyra has cleared from New- 
port for New Orleans with 1000 tons of iron supplied by the 
lredegar Iron Company. The Molus has cleared from 
Cardiff for Galveston with 320 tons of railway iron supplied 
by the Aberdare Iron Company. 


Labour at Swansea.—On Monday, the workpeople of the 
Cheltenham and Swansea Wagon Company (Limited), com- 
menced on the nine hours’ system. 


The Gauge Question in Wales.—Preparations are in pro- 
gress for facilitating the change of gauge on the South Wales 
section of the Great Western Railway. It is expected that 
the change of gauge will be made with very little inconve- 
nience to the public, or interruption of the traffic. 


The Welsh Iron Trade.—This branch of business continues 
to be characterised by very considerable activity. The con- 
sumption of railway iron is proceeding on a great scale in 
Canada and the United States. Several European countries 
—Italy, Spain, Turkey, &c.—are also expected to be good 
customers. 


The Coal Trade at Cardiff—Prices of all descriptions of 
coa! are very firm at Cardiff, and it is inferred from the un- 
executed orders on hand, that the local coal trade is likely to 
enjoy @ prosperous new year. 


South Wales Colliers.—The application made by the 
house-coal colliers of Monmouthshire and South Wales for 
an advance of wages has been considered by the masters, and 
the majority of them have signified their willingness to accede 
to the demands made. The advanced wages will be paid 
from and after January 1, the rise to be 2d. per ton for 
cutting coal, and other descriptions of work in proportion. 
Taking the present average for cutting coal, the decision of 
the masters will involve an advance of rather more than 10 
per cent. upon the scale of wages now in force. The decision 
of the employers has given great satisfaction to the colliers, 
and it is believed, that for the next few months, the men will 
work with more regularity than has hitherto been the case. 
In consequence of the contemplated advance in wages, prices 
of house coal are rising, and as the demand appears to be 
expanding on all sides, the probability is that the present 
upward movement will continue. An arbitration in reference 
to the rate of wages to be paid to the steam-coal colliers is 
about to be commenced. 

Ross and Monmouth Railway.—The works on this line 
have been making substantial progress during the last three 
months. All financial difficulties are at an end—if, indeed, 
they ever existed—and the line is expected to be completed 
ome next summer. The Great Western Railway Company 
will undertake the working of the new line. 








Tue Rosario anp Corpova WaTER Works CoMPANY.— 
The prospectus of a new company under the above title has 
been issued, with a proposed capital of 225,000/. divided into 
107. shares. The object of the company is to supply water 
to the towns of Rosario and Cordova in the Argentine Re- 
public under certain concessions. The city of Rosario, 
situated on the river Parana, contains about 30,000 inhabi- 
tants, and its great elevation from the city makes the supply 
at present a most difficult and expensive matter. The City 
of Cordova, situated on the Primero has a capital of 38,000 
inhabitants, and is one of the termini of the Central Argen- 
tine Railway. ‘Lhis city is at present supplied with water 
from carts at the rate of about one penny per gallon. The 
report of Mr. F. Newman, engineer to the Monte Video Water 
Works, speaks in most favourable terms of the project. 


ToTTENHAM AND HampstEap Rattway.—Two new sta- 
tions were opened on this line on Monday morning by the 
Midland Railway Company. Junction-road and Hornsey- 
road are the respective names of the stations, which are 
situated on the Tottenham and Hampstead line. The 
Junction-road station is placed close to the road of that 
name and to Tuffnell-park, and is about midway between 
the Highgate-road and U; pper Holloway stations of the line. 
Hornsey-road is situated equidistant from the Upper Hollo- 
way and Crouch-hill stations. It will be apparent to the 
reader, from the localities indicated, that the new stations 
will serve the wants of the populous and ever-increasin 
metropolitan northern districts, and will give additio 
facilities to the suburban travelling public in general, as they 
can be reached from any of the metropolitan lines — 
direct or intermediate communication with the Kenti 
Town stations of the Midland Railway. 
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In consequence of the great increase in our American 
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Harpina, C.E., of 176, Broadway, New York, who 
is our accredited representative. 
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can be supplied with ** ENGINEERING” from this 
office, post free, for the sum of ll. 14s. 8d. ($8.32, 
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NOTICE OF MEETING. 


Tue INSTITUTION OF CIVIL ENGINEERS.—Tuesday, January 
9th at8 p.m. Mr. Hawksley, President, will deliver his Inau- 
gural Address, 
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THE NEW YEAR. 

THE commencement of a new year forms a break 
in the routine of daily work, at which a short 
pause can be made for retrospect and for anticipa- 
tion ; for it is well to keep in view the real progress 
that has been made, and to realise how far the 
labour of the past has proved productive, and how 
far its results as yet remain hidden, 

Relieved from the pressure of suspense that was 
upon us at the commencement of last year, when 
the great European struggle was drawing to a close, 
relieved, also, of a great anxiety which but a few 
weeks since bore upon the whole nation: with 
money most abundant, with increasing demands 
upon us, from all parts of the world, for thought, 
for capital, and for labour, we may fairly congra- 
tulate ourselves upon the prospects which this new 
year opens before us. 

But although the great fields for professional 
labour are out of England, at home there is ample 
work for the engineer. Not much monumental en. 
gineering, though of that there is still some left 
to do, but the work which tends to promote 
rational wealth, to the preservation of life, and an 
elevating influence on the population. Great as 
the progress is that has been made in sanitary en- 
gineering during the last ten years, that which has 
been done is nothing to what is required. There 
1s not a town in England, scarcely a village, where 
there is not much that is imperfect in its sanitary 





ace | ject. 
o|appointed to examine into the scheme will go far 


arrangements, while, for the most part, they are 
either wanting altogether, or absolutely bad. “To 
the questions of sewage and water supply, many 
able engineers have devoted their lives, and with 
good results; but their labours have rather shown to 
us in what we are deficient, than pointed out how we 
can amend the deficiency. Many years must pass 
before we can regard with real satisfaction the con- 
dition of our town and village sanitary works, for 
even when the difficult problems connected with 
the question shall have been solved, there will re- 
main the equally difficult work of obtaining the co- 
operation of the masses, and teaching them to take 
their part in the necessary duties by which alone 
our cities and villages shall be rendered pure. The 
great agitations now on foot, with regard to sew- 
age utilisation and water supply, will sooner or 
later bring about the desired result, but it will be 
long deferred, and epidemics will teach us many 
hard lessons before the required public energy and 
co-operation shall be brought to bear. Municipal 
administrationwill do muchtowards the necessary re- 
form, but then municipal administration must be it- 
self reformed down to the very foundations before it 
can do good. Feeble as its efforts are in large cities 
they sink into imbecility in small communities, and 
nothing but centralisation under able management, 
with ample and efficient force to carry out the re- 
quired measures, will be found effective. 

Besides these special fields of work there exist 
many in this country, and especially are the labours 
of the engineer turned towards the extension and 
the perfection of what has already been done. This 
work is, and always has been, characteristic of this 
country, and it is this specialty which has always 
given to us the leading professional position in the 
world, 

We spoke just now of monumental engineering 
at home. Though the day for such has passed, 
there remain yet several great works to be carried 
out, while the necessity for many more will come 
with the future. At present the greatest, and that 
most earnestly abe is the Channel Ferry, which 
has become, after so many years of work and wait- 
ing, a live scheme, It is not a little curious that 
the present French Government, busied as it is 
with all the labours of reorganisation and restora- 
tion, should so soon have entertained the pro- 
The favourable report of the Commission 


towards establishing it. At the same time it is to 
be hoped that M. Dupuy de Léme’s project for the 
Calais harbour and Channel service—a scheme 
altogether inferior and inefficient as compared with 
that of Mr. Fowler’s—will not be permitted to create 
difficulties in the arrangements between the two 
countries. 

In our colonies the work to be done is being 
bravely undertaken, In India the new system of 
narrow gauge railways, the extension of irrigation 
and other works, will give employment to more 
engineers than the Cooper’s Hill College will pro- 
duce, and will tend to break down the invidious 
system now existing, and of which the civil engi- 
neers have such good reason to complain. In the 
various Australian colonies, as we have seen, railway 
work is being pressed forward, though hampered at 
present by the ill-judged endeavours of the party 
that love to advance ever in the same groove. In 
New Zealand, on the contrary, all promises to be 
in activity before long, and two millions and a half 
of money expended on public works will give to 
the country railways and roads that shall open up 
its resources, encourage emigration, and increase its 
prosperity. 

Outside our colonies we find the same demand 
for English talent and material. Prussia comes to 
us for her navy, Russia seeks out our engineers to 
build bi her gigantic armaments, to lay down her 
network of railways, and to use every effort to bring 
up to the general level, the great country rich in 
all natural resources. , 

In Egypt the astounding growth of corruption 
and abuses that had so rankly overgrown the engi- 
neering works already established are being cleared 
away, and under the best auspices a new con- 
dition of things has commenced, which promises 
much for the future of the country. Concessionaires 
from ‘Turkey are busy here disposing of their rights, 
and English capitalists are turning their attention 
to a region as yet almost unworked, and where vast 
wealth exists. Sterling promoters of the Euphrates 
Valley Railway are now busily engaged in dis- 
cussing how best to link up our possessions in the 





East by a through line of railway, and to give 








facilities for the transport of the heavy freight, that 
now is either slowly floated down by river, or carried 
laboriously overland. 

In the various nationalities of South America 
astonishing energy is being shown in the carry- 
ing out of all classes of engineering owes 8 
Brazil, Peru, Chili are especially engaged now 
in the construction of railways to open up the 
country, and create easy transport to the sea- 
board. ‘The South American continent from sea 
toseais being traversed, and a route levelled and sur- 
veyed for a Transcontinental line. The agricultural, 
mineral, and pastoral wealth of all these great na- 
tionalities are no more to lie idle and unknown, for 
the spirit of enterprise and progress is awake, 

In the United States it is more difficult to point 
out special advancement, where all marches so 
evenly forward. The Great Pacific Railway will 
soon know several rivals, which are now steadily 
stretching out westwards to the Pacific, and as 
steadily advances the influx of population, filling up 
the empty places, and forming villages and cities so 
soon as means of communication are established. 

Turn to which direction we will, we see the desire 
for progress manifesting itself in practical results. 
Every country, in its degree over the civilised 
earth, is striving forward, all with the same ten- 
dency to convert the material forces of nature to the 
service of man. With confidence, then, we may 
look forward, not only to the coming year, but to 
the far future, knowing that nothing can arrest the 
great powers of thought and work, indestructible 
as matter itself. Events may hamper or divert 
their progress, or apparently check them fora while, 
but they always return steadily to the same onward 
course, tending towards an end which passes be- 
yond the limit of time. 








THE FAIRLIE SYSTEM. 

ON a recent occasion we stated that the ex- 
periences obtained with the Fairlie engines on the 
Festiniog Railway, were only such as served to 
show on a small scale that which might be expected 
from the system, when it received its full measure of 
development, and was enlarged from the minute 2 ft. 
gauge of the little mineral line to the greater require- 
ments of a heavy and general traffic on a broad gauge 
railway. At the same time we pointed out, that 
while to Mr. Spooner, engineer of the Festiniog Rail- 
way, was due all credit for the energetic and un- 
tiring manner in which he had always assisted in 
the development of the Fairlie system by affording 
to it the full use of his line, still the time would soon 
arrive when a larger and more important railway 
must become the testing place of the double bogie 
engine. } 

The recent experiments in Russia have fully 
confirmed this opinion, and although St. Peters- 
burg is not so accessible as Port Madoc, it is to the 
former place that all interested in ascertaining the 
realcapabilities on a largescale of these enginesshould 
for the present address themselves. Fortunately 
the performances are so minutely recorded, and are 
authenticated by such unquestionable authority, in 
the official reports, that the long sustained and 
persevering efforts to throw doubt and discredit on 
the system during its earlier stages on the Festiniog 
Railway, may well be spared now that it has arrived 
at more mature growth. Possibly this may not be 
the case, for it is only a few weeks since, even 
while the recent experiments were proceeding with 
the utmost success, that an unfounded rumour 
was circulated that the Fairlie engines sent to 
Russia had proved failures. We say unfounded, 
because the only basis upon which this false report 
rested, was the fact, that on a recent occasion the 
Emperor of Russia ye ee one of the engines 
recently sent out, and which was mismanaged for the 
moment by the men in charge of her. 

The visit of the Imperial Commission to the 
Festiniog Railway led to the Fairlie engines being 
built for the Livny Railway, a narrow gauge line, 
38 miles long, in the Government of Orel, Central 
Russia, The results obtained on the Livny Railway 
led to the adoption of the same system on the Tam- 
boff-Saratoff Railway, a line 225 miles long, and 
opened in 1870. Again, the Grande Société of the 
St. Petersburg and Moscow Railway, desirous of 
satisfying themselves as to the real capabilities of 
the system, directed experiments to be conducted 
with two of the new engines, Nos. 5 and 6, which 
had been sent out for the Tamboff-Saratoff Railway. 

The Count Bobrinski, now the energetic Minister, 
was, if not the first, at least an early advocate for the 
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construction of railways in Russia. More than thirty- 
four years since he brought about the construction 
of the short line from St. Petersburg to Tsarskoé- 
Selo, and urged the commencement of the railway 
from St. Petersburg to Moscow. This line, which 
was not completed till 1851, is a monument of auto- 
cratic engineering. Throughout its whole length 
of 400 miles it bears the mark of semi-barbarous 
extravagance. Its most remarkable feature is that 
it is without curve for its whole length; the Im- 
perial command willed that it should be straight, 
and it was straight. But it has heavy gradients, 
and to surmount these powerful engines, built by 
Cail and by Diibs, have been employed, and these 
are only able to carry a very limited load; to 
obtain engines capable of a higher duty is the object 
of the Grande Société working the railway, and 
with this view the Fairlie engines belonging to the 
Tamboff-Saratoff Railway were brought up to 
Malaia-Visheva on the Nicolai (St. Petersburg-Mos- 
cow) line, in order to test their capabilities. 

The ruling gradient on this railway is 1 in 125, 
about 10 miles long, the remaining 390 miles 
having gradients not exceeding 1 in 500, and only 
a few short lengths with inclines of 1 in 200. 

‘The construction of the Tamboff-Saratoff engines 
is similar to those working on the Livny narrow 
gauge railway, which were illustrated and described 
in ENGINEERING of November 10th last. The Tam- 
boff-Saratoff and the Nicolai Railways are built, 
however, on the usual Russian gauge of 5 ft., and 
the locomotives of which we are now speaking are 
heavier and considerably more powerful than those 
for the Livny line. Each engine is placed on two 
bogies, each bogie resting on six coupled wheels, 
3 ft. 6 in, diameter, and each having a pair of cylin- 
ders 15 in. in diameter with 20in. stroke. The 
wheel base of each bogie is 8 ft., and the total wheel 
base of the engine 29 ft. 3in. ‘The heating surface 
of the engines is 125 square feet in fireboxes, and 
1500 square feet in the tubes, making a total heat- 
ing surface of 1625 square feet, ‘The weight of the 
engines empty is 43 tons, in working order about 
54 tons, ‘The tanks are made to contain 1800 
gallons of water; there is room on the engine for 
about 400 cubic feet of wood fuel. 

A couple of days before sending the engines to 
the part of the line where the gradient is situated, 
they were running about the stations, and the re- 
markable ease and steadiness these engines ran 
on curves, and over points and crossings attracted 
much attention. 

The two engines having arrived at St, Peters- 
burg from Riga, they were despatched to Malaia- 
Vishera Station, where the trials were to begin, and 
on December Ist a numerous party of engineers 
and gentlemen interested in railway matters, 
started with the trial train; among these were 
General Keenig, Director of the Nicolai Railway, 
Mr. Wall, Locomotive Superintendent of the line, 
and a few other engineers of the Grande Société. 
A commission of distinguished engineers from the 
Government Railway Department was also present. 

The line from Malaia-Vishera to the Okoolooka 
station, a distance of 52 miles, begins with a rising 
gradient, averaging 1 in 240 for a distance of 22 
miles; then comes the gradient of 1 in 125, ten 
miles long, after which the road falls with an average 
incline of 1 in 240. 

The trial train consisted of 45 four-wheeled loaded 
wagons, weighing 15 tons each, and two saloon 
passenger carriages, making a gross load of 705 tons, 
exclusive of the weight of the engine. ‘The train 
started from the station with perfect ease, and at a 
very short distance from the station the speed 
attained was 13 miles an hour which was main- 
tained throughout, except on the gradient of 1 in 
125, where it was diminished to 10} miles an hour, 
About the middle of this gradient is situated a 
station, where the train is obliged to stop to take in 
water and fuel. This place is rather a trying point 
for an engine coupled to a heavy train, there not 
being any level place from which to start. Never- 
theless the Fairlie engine did its duty well, starting 
without the least trouble, and pulling the train to 
the end of the gradient without difficulty. Although 
the rails were in a miserable condition from the 
thawing snow, which had fallen all day, there was 
no slipping, and sand was not used at all. The 
engine kept her steam perfectly, the gauge marking 
only a difference of pressure from 130 to 140 lb. 
The quantity of wood fuel consumed for the whole 
run of 52 miles was 502 cubic feet,* and the 

* The first telegram sent to General Kenig atter the trial 
stated the quantity to be 434 cubic feet. 





lighting of fire and getting up steam required about 
60 cubic feet more. From the Okoolooka station 
the engine took back to St. Petersburg a passenger 
train, running on an average at the rate of 26 miles 
an hour, the speed being diminished in passing over 
the points, crossings, and bridges. In order to keep 
time, trains are obliged to increase speed sometimes 
to 30 miles an hour between the stations. 

The performance we have just described is well 
worthy of being examined in some detail. In- 
cluding the engine, the gross weight of the train 
was 759 tons, or 1,700,1601b., and on the gradient 
of 1 in 125 the resistance due to gravity alone would 
1,700,160 . 
thus be —j95—s=:18, 601 Ib.; and if we take 
the frictional and other resistances as averaging 
but 8lb. per ton for the whole train—a very 
moderate allowance—these resistances will amount 
to 759x8=6072lb. The total resistances would 
thus be 13,601 + 6073 = 19,673 lb. The average speed 
on the gradient is stated to have been 10} miles 
per hour, equal to 902ft. per minute, and the 
effective horse power developed must thus have 
been : 

19,673 x 902 

Bow = 537% horse power. 
This is probably by far the greatest horse power 
ever developed by a locomotive when running at 
the moderate speed of 10} miles per hour, although 
at high speeds it has been exceeded. Each bogie 
having a pair of 15 in. cylinders, with 20in. stroke, 
and the wheels being 42in. in diameter, the pull 
which the engine is capable of exerting for each 
pound of effective pressure per square inch on the 
four pistons will be: 

262% 90x 8._,296X90X3_214 i; 


42 
and the gross pull of 19,673 lb, must thus have re- 
19,673 — 91.9 Ib. 


214 
per square inch on the pistons. ‘This pressure could 
be easily obtained with the steam pressure main- 
tained in the boiler. A point of great interest con- 
nected with the trial was the amount of adhesion 
found to be available. The experiment, it must be 
remembered, was carried out during a snowstorm, 
and no sand was used, yet the engine did its work 
steadily without slipping, while the pull was equal 

19,673 x 100 _ 163 per cent, of the load on the 

54x 2240 
engine wheels, 

All the persons who assisted at the trials were 
highly satisfied with the performance of this engine ; 
it was in all respects a complete success, and Mr. 
Fairlie, who was of the party, was warmly and 
deservedly congratulated, 

The acquirement by the Grande Société of Fairlie 
engines to work the gradient on which the trial was 
made, will be highly desirable. At the present time 
the goods trains are worked on this part of the 
Nicolai line, as we have stated, by the Cail engines, 
weighing 44 tons in working order, with eight 
coupled wheels, giving a total weight on the rail 
of 54 tons per wheel, which occasions a great wear 
to the permanent way. 

It is impossible to make a correct comparison of 
the consumption of the fuel between the eight- 
wheeled engines and the Fairlie engines, but un- 
doubtedly the latter uses less fuel than the former 
in doing the same amount of work. Although these 
eight-wheeled engines are very well built and do 
good work on the line, they are nevertheless not 
able to take on the gradient of 1 in 125 a train of 
more than 32 loaded wagons in summer and 
30 wagons in winter, or a gross load varying from 
484 to 516 tons. This isa serious obstacle for the 
successful traflic, because on the whole line, except 
these 10 miles of gradient, trains of 40 loaded 
wagons are easily worked by the engines now in 
possession of the company. ‘This impediment can 
be overcome by adding a second engine to pull the 
train up the gradient, but it is more economical 
to use one engine instead of two, and this can be 
done by working that part of the line where the 
gradient is situated by a Fairlie engine. 


quired a mean effective pressure of 








Rattways tn New Sourn Waxgs.—It is said to be the in- 
tention of the New South Wales Government to ask the 
Colonial Parliament for a vote to carry the existing lines of 
the colony to Yass, Orange, and Tamworth. The surveys 
formerly undertake for these extensions will, therefore, 
have to be resumed and completed. The permanent way on 
No. 7 contract of the western extension has been completed 
to 105 miles. On the northern extension the rails have been 
laid to the top of Warland’s Range, 110 miles from New- 
castle. 


THE PUBLIC WORKS OF PARIS. 

AT one time the Paris pavement was uniformly 
composed of setts measuring 9,5 in. on each side, 
and costing 6d. a piece; but these setts under 
the action of a heavy traffic became smooth and 
rounded, affording a bad foothold. Smaller setts 
were then substituted giving a more even surface ; 
the dimensions of these are 3} in. by 64in. and 
6} in. deep, and they cost from 10/. 15s. to 13/. per 
thousand. ‘This new paving varies in cost from 
8s, 8d. to 13s. per yard, according to the quality of 
the material. 

The paved surface of the Paris streets is equal 
to 6,077,300 square yards, of which 180,360 yards 
are taken up every year, the remaining 5,896,940 
yards are maintained by $2 brigades of 5 workmen 
each, costing annually 21,760/., or about .86 penny 
per yard. 

The area of the metalled roads will be reduced 
during 1872 to about 2,000,000 square yards, and 
the expense for maintenance allotted in the budget 
for the coming year is 131,640/. A staff of 1105 
labourers is devoted to this work, and it is found 
better to re-make the roads entirely than to patch 
them. For some years past steam road rolling has 
been introduced. The contractor for this work is 
paid at the rate of 7d. per ton per mile run by the 
engine during the day, and a slightly elevated rate 
for night work. The watering arrangements pre- 
serve the surface of the roads. Every five or six 
days water is poured over in abundance, succeeded 
by a thorough hand or machine sweeping. The 
mechanical brushers with one horse cost 36/., and 
sweep 5970 yards per hour, equal to the work of ten 
men, ‘The materials employed for the roads are: 


£. 8. d. 

Flint, costing ... ove 0 7 Oper cubic yard. 

Compact limestone _... ret «s « ~ 

Porphyry from Voutré... 298. « 
The asphalte roads are composed of a compact for- 
mation of béton 4in. thick, dressed according to 
the ultimate curve of the road. This formation is 
covered with a layer in mortar, and at the end of 
four or five days, when the whole has acquired the 
necessary degree of hardness, the application of the 
asphalte is proceeded with. 

The raw material comes from the mines of Seyssel 

and of Pyrimont in the valley of the Rhéne. It is 
a limestone impregnated with 10 or 12 per cent. of 
bitumen. ‘This rock reduced to powder and is 
heated in a suitable apparatus to a temperature of 
140°. It is then loaded into carts and brought on 
the ground, where it is spread over the béton in 
layers 1}in. or 2in, thick, then it is well beaten 
down with rammers or iron rollers until it resolves 
itself, as it were, into the original rock. This class 
of road—noiseless, clean, and agreeable—presents 
nevertheless the serious inconvenience of easily 
becoming slippery and dangerous to the horses. 
Special care has, therefore, to be taken in washing 
the asphalte, and covering it with sprinkled sand, 
of which supplies are deposited in receptacles under 
the footpaths. The maintenance of these asphalte 
roads includes the relaying once every ten years, 
and costs at the rate of 8.3d. per square yard per 
annum. ‘There are altogether 287,000 square yards 
of such roads and 37,000 yards laid in the metalled 
roads. 
The footpaths and alleys are of granite, or of as- 
phalte. The granite walks cost 15s. 9d. per yard, 
and the cost for repair is only about :$8d. per yard 
per annum. ‘The asphalte side walks cost 3.82s. 
and the maintenance about 3d. per yard. The 
local proprietors defray in part the cost of laying 
down the side walks, and the city provides 40,000/. 
per annum for their maintenance. 

The cleaning of the public streets costs yearly 
162,800/., divided as follows: the purchase and 
maintenance of material, the staff of workmen, 
watering, and taking away mud and débris. Tools, 
such as shovels, picks, brooms, watering apparatus; 
and the disinfectants, such as sulphate of iron, 
chloride of lime, &c., are centralised in a general 
depit. The annual cost is 6000/. 

The labour of sweeping and cleaning the streets 
is apportioned as follows: the householders and 
local proprietors keep clean about one-half of the 
whole area, the Municipal authorities, at the cost of 
the local proprietors, clean one-third, and one-sixth 
is looked after by the city government at its own 
cost. The average cost is about 1.67d. per square 
yard per annum. Connected with this service are 
41 workshops of 31 workmen, and 70 workshops of 





17 workmen. 
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The watering is done from carts or by articulated 
apparatus connected with a hydrant in the pave- 
ment. This second system, which is only half as 
costly as the first, has been generalised and operates 
over a surface of 1,275,700 square yards at an 
expense of about .005d. per yard. 

The mud and general débris are lifted by con- 
tractors or the land cultivators in the environs of 
Paris, who employ this matter as manure, At one 
time the sale of the refuse brought in a considerable 
sum to the city, but of late years this has not been 
the case, and while there are a large number of 
collectors who pay nothing there are others whom 
the municipality keep in employment, The Go- 
vernment of the 4th September, by a decree dated 
the 11th September, 1870, prohibited all collectors 
of manure in the streets of Paris, and compelled 
the inhabitants to carry direct to the carts the 
refuse to be taken away. This decree, which 
brought about a great improvement from a sanitary 
point of view, should also reduce considerably the 
cost of cleaning the streets. 

It is now proposed that the municipal council 
should institute a commission to study this question, 
and at the same time that of carrying away the 
sewage matter and the utilisation of sewage 
waters. 

After the service of roads in the Paris adminis- 
tration comes that of works. ‘This includes all 
the works which are executed in the public streets 
above the level of the roads and footpaths, the 
promenades and plantations, seats, columns, public 
announcements, kiosks, cabstands, and offices, 
lamps, shop fronts, the chairs and tables of cafés, 
&e. This service is divided into four distinct parts. 

1. Promenade and plantations. 

2. Lighting. 

3. The concessions of the streets. 

4. Public vehicles. 

The growth and management of the trees in the 
Boulevards and avenues of Paris are matters of no 
small difficulty. It is necessary that they should 
have a good soil and a perfect drainage, that they 
should be preserved from damage by the public, 
and the deleterious effects of the gas lighting. By 
preference plane and chestnut trees are chosen, for 
they grow rapidly, give good shadow, have a beauti- 
ful appearance, and are not affected by the insects. 
There are to-day 102,254 trees in the Paris avenues. 
The cost of maintaining the trees and public seats 
is 7600/7. per annum. As to the promenades, the 
plan adopted was to make four grand promenades 
at the four cardinal points, namely, the Bois de 
Boulogne, the park of Buttes-Chaumont, the Bois 
Vincennes, and the Park de Montsouris; after- 
wards to develop or to form a garden or a square 
in each of the twenty arrondissements of Paris. 

This programme, now executed, gives to the 
population, besides the four great promenades, a 
total of 27 enclosures, covered with vegetation, and 
presenting a surface of at least 147 acres. ‘The 
expenses for maintaining these promenades amount 
to 14,000/., besides the cost of the plants furnished 
from gardens at Muette, near Passy. 

The outlay incurred for the Bois de Boulogne 
has exceeded 640,000/., and 227,800/. for the Bois 
de Vincennes. To supply the great quantity of 
shrubs and flowers required in the creation and 
maintenance of the promenades, the administration 
has formed vast horticultural establishments. The 
most important of them is the Garden of Muette, 
comprising an orangery, and nursery greenhouses, 
collectively covering an area of 73,820 square feet, 
53,750 square feet of hot beds, various buildings 
occupying 85,600 square feet, and gardens for out- 
door plants. The establishment cost 16,000/. 
There are employed on it 88 workmen, and 3,000,000 
plants per annum are produced there at an average 
cost of .12d. each. ‘Lhe city possesses, besides, 
three establishments for raising the required trees 
and shrubs. 

It is proposed in 1872 to reduce from 87,850/. to 
59,360/., the outlay of the plantations and prome- 
nades. But very heavy expenses will have to be 
meurred, and much time must elapse before the 
traces of the damage done during the war and the 
isurrection are effaced. We shall return to this 
interesting subject next week. 





place Rattway From LiverPoot To ScoTLanp.—The 
eee” Prescot, and St. Helen’s branch of the London and 
orth-Western Railway was opened on Monday. The 


branch forms the last link of i iver- 
pool to Scotland of a new direct route from Liver 








VICTORIAN RAILROADS. 

THE question of railway extension in Victoria 
remains still unsettled in *»at colony, and all the 
influences of party and of ; rejudice in favour of the 
maintenance of the present extravagant gauge, have 
hitherto failed to overcome the minority which has 
made so determined a resistance against the utterly 
false policy which seeks to repeat the grave errors 
already made, and to saddle the colony with another 
large railway debt. ‘The fact that no final measures 
have as yet been decided upon, leads us to hope 
that there still is a fair chance of success for the 
narrow gauge party, which is evidently determined 
to leave no stone unturned to attain the desired 
result, So far as we can judge from the reports of 
proceedings on the subject, the broad gauge advo- 
cates are actuated less by a wish to serve the colony 
than to benefit themselves: with the introduction 
of the new system, the politicians and engineers of 
this clique would find themselves out of office and 
their occupation gone, a consummation devoutly to 
be wished judging from the arguments they have 
strained, and the extravagances they have given 
vent to on the subject. 

We have already alluded to the doings of the 
Railway Commission appointed by the Victorian 
Government to receive evidence on the extension 
question and have recorded the recommendations in 
their report. We shall take an early occasion of 
glancing at the proceedings of a subsequent inquiry 
on the same matter. Meantime we may examine 
such data as are available for arriving at a con- 
clusion upon the future railway prospects of the 
colony. 

The railways already built in Victoria have cost 
a total sum of 11,623,888/. including outstanding 
interest, the total capital raised having been equal 
to about 53,500/. per mile. In 1870 the net revenue 
produced by these lines was 310,409/. equal to an 
interest of 2.67 per cent. on the capital cost, whilst, 
of course, there is an annual increase of the balance 
of interest not recouped by the net revenue, and 
which had in 1870 accumulated to 2,262,937/. It 
is to be remarked that the net revenue was 
exceptionally low during the year, and the available 
dividends and debts were affected by this circum- 
stance ; but the business done even in the most pros- 
perous season is so disproportioned to the liabilities 
of the line, that it may be taken for granted that 
the existing railways of Victoria are in a hopeless 
financial condition and must always remain a burden 
upon the country. This costly experience which 
has thus been gained ought to produce good effects, 
but the Government‘seem afraid to venture upon any 
step that appears experimental, and are so earnestly 
pressed by their advisers that they shrink from 
taking the responsibility of a change of gauge. Yet 
even upon Mr. Higinbotham’s own showing the 
required extension upon the present gauge would 
result in a loss similar to that now daily sustained 
upon the existing lines. 

Mr. Higinbotham is the engineer-in-chief, and 
some time since he prepared plans for several dif- 
ferent and alternative routes of railways, He framed 
three several estimates for each proposed line, 
the first for a heavy and the second for a light 
5 ft. 3in. gauge, and the third for a light 3 ft. 6 in. 
gauge. It must in all justice be stated that these 
estimates are very unfair towards the 3 ft. 6 in. 
gauge, and probably he has unduly favoured the 
wider form of construction, but having no other 
estimates than his own to refer to we accept them 
for the present with all due caution. 

The estimated cost of four of the proposed lines 
and the traffic they will be able to command is 
stated to be as follows : 











Mr. Higinbotham’s per | Estimated 

estimate. Total cost. | wile. traffic. 
£ £ £ 
Railway from Ballarat tod! ges 659 | 5557 | 36.865 
Ararat ove coe : : 

Geelong to Camperdown 970,093 | 6382 | 34,220 
Castlemaine to Dunolly 962,282 | 6636 | 30,774 
Ballarat to Maryborough ...| 915,120 | 6942 | 31,008 
Total «(8,511,146 | 6129 | 132,867 














This outlay of 3,511,145/. would produce a gross 
income of 132,867/. from which 45 per cent. must 
be deducted, leaving a net annual sum of 73,077/. or 
2.08 per cent. upon the original outlay, supposing 
that by any, accident it was kept within Mr. Higin- 
botham’s estimate. This aspect of the case is by 
no means a promising one, yet it is the most 





favourable that can be obtained if the 5 ft. 3in. gauge 


be insisted upon. 

Turning now to the narrow gauge lines, we shall 
find that according to all past experience in the 
construction of such railways the cost, as compared 
with Mr, ny empcwr ei estimates, ought not to 
exceed for these routes that we are considering 
4000/. a mile, involving a total outlay of 2,304,000/., 
and raising the available returns to 3.17 per cent, 
on the capital expended, 

Even at the best this is a bad result, for but a 
very limited traflic can be hoped for over the 
sparsely populated districts through which the pro- 
posed lines would run, and it must be evident to 
every one, who will consider the subject justly, 
that the cheapest railways that can be made 
efficient to accommodate the traffic, are the only 
ones that should be adopted. That a narrow gauge 
system would be thoroughly capable of tenfold the 
duty that it would be called upon here to perform, 
needs no argument to prove ; experience has amply 
shown its capacity when properly developed. 

One of the stock arguments of the broad gauge 
party against the adoption of railroads suitableforthe 
colony, is the costof transshipment of goods involved 
by the break of gauge. If we refer to the estimated 
quantity of probable traffic on the proposed lines, 
we find that the annual amount is about 10,000 tons, 
6500 tons, 8000 tons, and 16,000 tons approxi- 
mately in one direction for each of the four new 
lines mentioned respectively. Assuming that the 
amount of the return traffic would be equal, and 
that the cost of transshipment would be 4d. per ton 
—an outside figure—we find that the annual cost for 
the whole of the work would be only 1350/., or 
about one per cent, of the total revenue, As a set 
off against this small outlay may be placed the 
greater economy to be effected in handling the 
lighter rolling stock, as compared to the heavy 
wagons of the broad gauge. 

In whatever light the question is considered, the 
advantages presented by the narrow gauge system 
are equally manifest—in first cost of construction, 
subsequent cost of maintenance and of working, 
and in the saving of time to be effected in buildin 
the line ; and none of these advantages are perce 
with a single drawback, despite the arguments of 
Mr. Higinbotham and his clique. On the other 
hand, the extension of the broad gauge would be 
followed by all the inconveniences and losses with 
which the Government of the colony is so well 
acquainted. We can scarcely imagine that the 
authorities will be ultimately Ted into such grave 
error against their better judgment, despite all the 
specious arguments that may be advanced to bias 
their determination. 

At least itis to be hoped that there will be no 
compromise, If the Government determines against 
better counsel to adopt the broad gauge they will 
be responsible for the consequences, but if they 
should ;be led to a wiser conclusion, the whole 
work of railway extension should be taken out of 
the hands of the | ne executive body, whose 
views are so prejudiced, and placed under the ad- 
ministration of capable engineers anxious to develop 
to the utmost the advantages which the narrow 
gauge railway system offers. 








STANDARD RAIL SECTIONS. 

WE published in our issue of 17th November last 
engravings and a descriptiou of standard sections 
for light rails designed by Mr. C. P. Sandberg, and 
commented on the same. In the Chicago Railroad 
Gazette of the 16th December, last we find a series 
of standard sections of light rails, designed by Mr. 
M. N. Forney, for Messrs. Heyerdahl Schonberg 
and Co., of New York, with a short article describ- 
ing them, and which we think out of deference to 
our numerous subscribers in America should not 
pass unnoticed, An impartial comparison between 
Mr. Sandberg’s and Mr. Forney’s sections will, we 
hope, not be without public benefit. ‘The article in 
the Railroad Gazette states that the great want of 
standard sections for light rails had called for such 
designs, and finding that those standard sections for 
heavy rails designed two years ago by Mr. Sandberg, 
had met with so large an adoption on American rail- 
roads, it was considered advisable to adhere to that 
system in developing similar standard sections for 
lighter rails, and consequently Mr. Forney’s designs 
are proportionately diminished, if not exactly, very 
nearly so, on the same plan. With this principle 
we cannot coincide, principally because on light 
railways the speed is less t on those of wider 
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gauge and heavier construction, and this materially 
alters the requirements for stability, and makes it 
more important to have increased stiffness so as to 
carry heavier engines in proportion to the weight of 
rail as compared with those for high speed, 

We therefore think it an improvement in Mr. 
Sandberg’s designs for light rails, that the principle 
of having the base equal to the height of the rail 
has been departed from to meet the requirements 
just referred to, while we notice in the design of Mr. 
Forney's that the same ag te are adhered to, 
as those employed in the heavy rails, making the 
base equal to the height, thus losing in stiffness by 
preserving a surplus beyond what is necessary for 
stability. So far this is from an engineer's point of 
view. Looking at the question in the manufac- 
turers’ interests, we should, were these two series of 
sections submitted to us, decidedly prefer Mr. 
Sandberg’s, for they are both in the head and flange 
much more easy to roll, the angle for the fishplates 
being 15° instead of 12°, which offers better de- 
livery for the iron, and if light rails are rolled to 
the same length as heavy ones, the sections must 
necessarily possess greater facility for rolling than 
the heavy ones. 

In our former article we pointed out the defici- 
ency in English milis for rolling light rails, as they 
are nearly all chiefly constructed for the execution 
of heavy sections, and we cannot but think it neces- 
sary to have standard sections for light rails of such 
design as not to press too severely on manufac- 
turers, the existing demand for rails generally being 
so great that there will be doubtless some difticulty 
in getting orders for light rails executed even if 
such sections as those of Mr. Sandberg’s. 

In the increasing extension of light railways in 
all parts of the world, we would urge iron manu- 
facturers to establish special light mills to meet the 
demand for light rails in larger quantities, running 
these mills at a high speed, or making them with 
three-high rolls, so as to roll backwards and for- 
wards, Our contemporary, the Chicago Railroad 
Gazette, having promised to publish Mr. Sandberg’s 
sections so as to enable the American public to 
compare the two designs, we shall probably have 
some remarks to make further on the subject. 

Recently the Iron Trade Review pointed out the 
necessity of a Committee being formed of engineers 
and manufacturers in connexion with the Iron and 
Steel Institute, to consider the question of standard 
sections, and we can see no better opportunity of 
so doing than at the ensuing meeting of the lron 
and Steel Institute in London, which will shortly 
take place, At this meeting the suggestions of their 
President, Mr. Bessemer, as noticed in the outset 
of our article of 17th November, should be carried 
out, for the question is of too great importance to 
remain much Sane unsettled. 


ANTRIM IRON ORE. 

Tue county of Antrim has, within the last few 
years, attracted considerable attention, on account 
of the prosecution of mining operations on an ex- 
tensive scale in rich beds of hematite iron ore, 
which have there been discovered. ‘These ores are 
worthy of notice for several reasons: their dis- 
covery is of comparatively recent date, and, more- 
over, promises to be of national importance in an 
industrial point of view; they are of a very 
superior quality, and are found under peculiar and 
exceptional conditions, So far back as 1790 Dr, 
Hamilton referred to the occurrence of a thin 
course of iron ore amid a bed of ochre in the midst 
of the basalt of the Giant's Causeway, and this 
association has been referred to by subsequent 
writers on the geology of Antrim. ‘This band, 
however, was considered to be only a local pheno- 
menon, until Professor Tate and Dr. Holden con- 
clusively showed that it was a portion of a highly 
ferruginous stratum, separating the basalts of the 
county into a lower and unconformable upper 
series, The rich ore occurs in s‘ratified beds im- 
mediately under the upper basalt, and is known as 
the pisolitic Irish hematite. It consists of nodules 
of almost pure iron, varying in size from a pin’s 
head to that of a nutmeg, embedded in a soft 
ochreous matrix or paste. From its peculiar struc- 
ture it has locally received the appropriate name of 
shot ore. The deposit varies in thickness, ranging 
from Sin, or 9 in. to 3 ft., the general average being 
about 18in. Immediately beneath this deposit lies 
a bed of aluminous ore varying in thickness from 
4ft. to 6 ft., and which is of a much harder and 
more compact character than the pisolitic ore. Be- 








neath the aluminous ore the blue lithomarge is 
found in thickness varying from 25 ft. to 35 ft., 
whilst below this the basalt again occurs. 

The original discovery of the aluminous or poorer 
ore occurred in making the railway cutting at Bally- 
palidy, near Templepatrick, and the working of the 
deposit was commenced in 186]. ‘This ore, how- 
ever, yields but a small percentage of iron—not 
more than about 20 per cent.—but it is very valuable 
as a flux, and as affording protection to the inner 
casing of blast furnaces. According to analysis, 
the pisolitic ore contains in some cases as much as 
65.20 per cent. of metallic iron, whilst at the same 
time it is notable for its freedom from phosphoric 
acid and sulphur, as well as for the alumina it con- 
tains. Its composition, therefore, specially com- 
mends it for the manufacture of first-class irons, 
whilst the presence of titanium adds considerably 
to its value for the production of steel. About six 
years since workings were commenced in a deposit 
of pisolite, which is found interstratified among the 
basalts on the flanks of the Slievenanee mountain, 
which is situated near the north-eastern coast of 
Antrim, and about seven miles from Red Bay. A 
cargo was sent to England, and at once attracted 
the attention of the ironmasters of Cumberland, 
Staffordshire, and South Wales, the result being a 
steady and increasing demand, which led to the 
opening out of other mines in the immediate dis- 
trict. So rapidly did the sales of these ores in- 
crease that in 1870 the exports reached the total of 
60.000 tons. ‘This will appear the more startling 
when it is remembered that twelve years since 
Ireland ouly yielded little more than 500 tons of 
iron ore, none of which came from Antrim. 

The method of working the mines is very simple 
and inexpensive. In one or two instances the mining 
is prosecuted by open workings, but in general the 
mineral is mined by adits or driftways driven in 
from the mountain side at the outcrop of the de- 
posit, and connected at intervals by cross drifts 
for ventilation and for bringing the ore away to 
bank. ‘The inclination of the ferruginous series is 
highly favourable to the unwatering of the mines, 
as it has an easy dip towards the mouth of the 
workings. It thus allows the water to flow away 
by gravitation, and also assists the easy under- 
ground travsport of the ore. The roof consists 
usually of hard compact basalt, so that timbering 
is to a considerable extent dispensed with, being 
only required for a few fathoms inwards from the 
mouth of the drifts. Many of the mines are 
situated far above the limits of tilled cultivation, a 
circumstance which must contribute in some degree 
to the development of the rich stores of iron. At 
Slievenanee the pisolite is situated 1095 ft. above 
the sea level, and on Trostan and other surrounding 
eminences the ore occurs at considerable altitudes. 
The chief mining operations are situated along the 
eastern escarpment of the basaltic plateau, com- 
mencing at its north-eastern extremity. Along the 
coast are several extensive workings, which occur 
between Red Bay and Garron Point. Another 
group of mines is located around the towns of 
Carnlough and Glenarm, whilst in the neighbour- 
hood of Larne—still on the coast—another group 
occurs. A few miles inland from the coast at Slie- 
venanee and Glenravel are several other workings, 
where the ore is found of a specially rich quality. 
The pisolitic band is found to vary in productive- 
ness as it is traced throughout the country. It 
appears to attain its maximum thickness and 
richness between Garron Point and Red Bay 
on the coast, these characteristics extending inland 
to the Slievenanee and Glenravel mountain ranges. 
Professor Tate gives the following percentages 
of metallic iron in samples of the ores from various 
mines in this section of the county : 

Mine. Percentage. 

Slievenanee 63.70 ; 
Ditto . 65.20 ‘ 
Glenravel 56.17 (raw) 
Ditto 58.05 (roasted) ... 


Analyst. 
Professor Hodges. 
Mr. J. Cameron. 

} Dr. Perey. 

Red Bay ee 54.05 “ 5 Mr. Cameron. 

The ore to the north of these districts is found 
to yield a lower percentage, although it is produc- 
tive. In the Giant’s Causeway the ore is not very 
es but in the neighbourhood, as at Ardi- 
mannan and Feigh Mountain, it is found to yield 
49 and 47.5 per cent. of metallic iron respectively. 
Turning to Carnlough and Glenarm, and thence to 
the neighbourhood of Larne, points to the south of 
the richest district, the average percentage of 
metallic iron falls as-low as 31.00, whilst treading 
towards Carrickfergus and Belfast the ore appears 
to be richer, 





Although the natural facilities for economic 
mining presented by the iron ore stratum are very 
great, there are at present two principal draw- 
backs to the full development of this industry. 
These consist, in the first place, of expense of 
carriage to the port of shipment, and in the next 
of want of good harbour accommodation for vessels. 
The ore has to be carted from the mines to the 
port, a method of transport which is found to be 
both expensive and inefficient to the conveyance of 
the quantity of ore capable of being raised. This 
difficulty, however, will probably be overcome 
before very long, inasmuch as parliamentary plans 
have been deposited for a railway to serve the 
mines, besides which there isa movement amongst 
the various mine proprietors to construct a com- 
mon tramway, to which each mine should run a 
branch line. Perhaps the only mine which is exempt 
from the drawback of costly land and transport is 
the Ardclinis mine, where the produce is conveyed 
by means of a tramway from a height of 800 ft., 
and at an angle of 40° in descent, the loaded 
wagons raising the empties. The difficulty of har- 
bourage js another question that will also be dealt 
with in a practical manner. The ore from the 
Slievenanee district is at present carted to Red 
Bay, a distance of 7 miles, where there are several 
depéts. ‘The Bay, however, is insecure, and has 
insufficient berthage for vessels, but arrangements 
are now being made to extend the pier, and to 
convert Red Bay into a safe and commodious har- 
bour, so as to meet the urgent demands for ship- 
ping. But notwithstanding these drawbacks, high 
prices are obtained for the ores, so that even now 
the industry is proving a commercial success. 

Recent explorations go to show that underneath 
the basalt of all the mountains in the county of 
Antrim there liesaseam of pisolitic ore. It there- 
fore appears highly probable that the present work- 
ing will only prove to be the commencement ofa 
series of extensive operations for hematite iron ores, 
which will gradually become extended throughout 
the greater portion of the county of Antrim. The 
possibility, therefore, suggests itself that at some 
future time, furnaces may be erected for smelting 
the aluminous ore on the spot. ‘The question is 
simply one of fuel, inasmuch as there is none at 
hand. But asin several large iron works in England 
fuel is brought from great distances, and as also, 
according to Bauerman, furnaces have been es- 
tablished on the coast of France for smelting ores, 
and which are supplied with fuel from England, it is 
not unreasonable to suppose that coal could be carried 
to the Antrim coast and usedremuneratively in smelt- 
ing. Above all, if only some efficient and economical 
method of converting peat into suitable fuel were 
discovered, the ‘question would at once be settled, 
as there are thousands of tons of peat overlying 
every working. All other appliances, except fuel, 
being obtainable at a very small cost, it is possible 
that the brilliant prospect of local iron manufacture 
may one day be realised. In the meantime there 
is a steady and increasing demand for the Antrim 
ore, and there appears to be a comparatively inex- 
haustible store of it awaiting development. With 
the introduction of more ready and economical 
means of transport across country, and with im- 
proved harbourage, there can be no doubt that 
Antrim will speedily take a leading position as an 
iron ore district. 


TELEGRAPHY IN 1871. 

In referring to the telegraphic progress during the 
past year, our thoughts naturally direct themselves 
at once to the change which has taken place at 
home, which, although occurring in the previous 
year, has been solidified and made certain during 
the twelvemonth elapsed. At the time of the postal 
transfer there were many who thought that it would 
neither bring benefits to the public nor to the State. 
The first year of the transfer was quite sufficient to 
prove the former, but did not leave the second con- 
sideration in quite as satisfactory a manner. 

The past nine months of the financial year show, 
beyond a doubt, the expansive capacities of the tele- 
graph service as a remunerative branch of the 
Government. ‘The traffic returns show an amount 
of revenue equal to 585,000/., being an increase of 
185,000/. on the corresponding period of last year ; 
the weekly returns issued of the amount of messages 
forwarded show not only a wonderful increase in 
their corresponding periods, but that that increase is 
also progressive. ‘To meet the increase fresh ex- 
tensions are being constantly carried out in every 
direction, 
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Amongst the most important of these extensions, 
we may mention the laying of a seven-wire cable 
from Dublin to Holyhead, to meet the increased 
traffic of our sister isle; the erection of wires to 
Lowestoft to meet the new German cable, and 
various other extensions, the amount of which can- 
not be obtained until such time as the reports on this 
interesting branch of the public service are forth- 
coming. Amongst the extensions we must not 
omit the laying down of an underground wire system 
between Manchester and Liverpool under very much 
improved arrangements. This is a subject which 
must interest all telegraph engineers very greatly, 
as the use of wires underground has been generally 
considered a failure, and all the extensions that 
many years ago were carried out on this system 
have been abandoned, and saving the street work 
in our towns, there are none of the old systems now 
im existence. 

The progress in telegraphy generally has been, 
as usual, more in submarine work than otherwise : 
but there has been a great falling off between 
the past and the previous year. To show this com- 
paratively, we reproduce our statement of last year, 
together with a statement of the work during the 
year 187]. 

From this statementwill be seen that during 1870 
there were 14,568 knots of cable manufactured, 
and 11,300.5 knots submerged ; against 4072 and 
8869 knots respectively in 1871, showing a general 


falling off of 10 ; 

toot Tae Bo yay knots manufactured, and 2431.5 
n 1869 and the early part of 1870, tele hic 

extension was at its highest, and the deniad tes 
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submarine cables at its fullextent. The demand was 
more than 1870 could fulfil, and the balance was 
left for the past year to carry out as will be seen 
from the amount of cable submerged. 

Amongst the cables brought to a completion in 
1871 are the China cables. These were first from 
Singapore to Saigon and Hong Kong, and again 
from Hong Kong to Shanghai, from Shanghai to 
Nagasaki, and from there to Wladiwostock, where 
the company’s lines join the Russian system. It 
will be seen that by these extensions we have two 
routes to China—the one by the Great Northern 
line through Russia, and the other by the various 
cables and lines to India, thence to Singapore and 
China. 

The completion of the submarine cable from 
Java to Port Darwin, in Australia, has been too 
recent to admit of our obtaining details, but it is 
unquestionably the fact that we are at length tele- 
graphically connected with our antipodes. How 
soon it will be before communication is established 
with the southern and most inhabitated portions, 
we are unaware, but in all probability the difficulties 
of erecting the overland line have been found 
greater than was anticipated. 

Amongst the other completions are the Holyhead 
and the several West India cables, of which we have 
not sufficient data to give details, but must reserve 
them for a future communication. The majority of 
the islands have been connected, and are now in 
telegraphic working order, but the largest exten- 
sion, that from Jamaica to Panama, is still incom- 
plete. It may be remembered that in the attempt 
to lay this section the cable broke, and after some 





time spent in grappling, the cable was temporarily 
abandoned, whilst the further extensions were pro- 
ceeded with. 

The principal of the new cables manufactured 
and laid during the past year are the German cable 
from Borkum (Emden) to Lowestoft, a four-wire 
cable (Willoughby Smith’s improved gutta-percha) 
of very, heavy construction ; the cable in the Grecian 
and Turkish Archipelago, 564 knots ; and the several 
cables for the French Government. 

The Channel cable, it may be remembered, was 
pee from departing by the Government, who 

ad the opinion it was a breach of the neutrality, 
laws. The cable and ship were, however, released; 
and the cable was laid for the French Government 
but some little time after the war was over a part of 
the cable was picked up to be used elsewhere, The 
Mediterranean cable was a greater undertaking, and 
was successfully laid between Marseilles and Algiers, 
over the route of the old cable, which had been 
speechless for some years. A fault, however, oc- 
curred after the laying, and after some trouble the 
cable was successfully repaired by Mr. F. C. Webb. 
On this occasion grappling was done in 1000 fathoms, 
and the cable recovered, a great feat considering 
the rough bottom of the Mediterranean, 

A small amount of cable was laid in the Hebrides 
by the Post Office. This amount would have been 
increased but for the disastrous fire that took place 
at the Silvertown Cable Works, which destroyed a 
large amount of cable and machinery. The e, 
however, was soon repaired, and the factory has 
been for some time again in working order. 

A large amount of cable will be noticed as being 
manufactured for the Anglo-American and Fal- 
mouth and Malta Telegraph Companies; this 
was {for repairs and alteration of routes, The 
Atlantic Cables (both) were broken down during 
the early part of the year, and were not repaired 
until June. The 1866 cable being found to be in 
very bad ground, as was imagined, was removed 
further south, and an extra amount of cable ex- 
pended ; they have since remained in good work- 
ing order, and it is hoped they will remain so, The 
only other Atlantic interruption occurred on the 
Duxburg section of the French Atlantic cable. 
This was soon repaired, no interruption to com- 
munication being caused by it. 

The repairs to the Lisbon and Gibraltar section oc- 
cupied some time, and they not only included the re- 
moval of a portion of the cable from bad ground to a 
better place nearer the shore, but also laying a 
duplicate cable from Gibraltar, some little distance 
above the coast towards Lisbon. 

Of the other lines no interruptions have occurred 
except to the Great Northern, China, and Japan 
extensions, the Hong Kong cable having to be re- 
paired, and to the Japan section, which is now 
again in working order. 

The Spanish Government have had their con- 
nexion with the Balearic Isles renewed, and the 
Dutch Government have had a cable laid in the 
Straits of Sunda. ‘The traffic from the West Indies 
to America has been found sufficient to allow of the 
duplication of the International Ocean Company’s 
line from Key West to Punta Rossa (Florida). 

From present appearances the progress of 
submarine telegraphy this year will be small. A 
company appeared for the extension of a cable from 
Spain to the Cape de Verde Isles and to Brazil, but 
as several parties appeared to lay equal claims to 
the concessions, the project has for the present 
fallen through. 

The silence for so long of two of the Atlantic 
cables seems to give talk of the laying of a fourth 
cable, and also of the possible acquisition by the 
British and American Governments of the existing 
cables. The laying of a fourth cable, we believe, is 
very likely to come to pass, but we cannot, for many 
reasons, favour the transfer of the cables to the State. 
It has been mooted as of service to the general public, 
but very few indeed are aware of the little use to 
which the general public apply the Atlantic telegraph ; 
itis a boon to the few who require it for business, an 
who almost alone would be benefited by the transfer. 
We cannot believe the transfer advantageous to the 
public generally, nor beneficial to the State. The 
success attending the transfer of the telegraphs in 
England to the State has been the cause of a talk 
of a similar transfer in America; this may be looked 
upon as the shadow of coming events, Such a 
transfer will undoubtedly prove as beneficial to our 
friends and cousins across the Atlantic as the 
postal transfer has been to us. 

The war and the autumn manceuvres have shown 
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the great advantage of military telegraphy, and that 
branch of engineering is being more attended to in 
our army. A detachment of engineers has been 
for some time attached to the Post Office for ac- 
quiring practical information in the working of 
telegraphy. The war has also given a great im- 
petus to torpedoes, aud consequently to the em- 
loyment of insulated telegraph wire and apparatus 
or such purpose. 

The arbitrations of the Isle of Man, and Jersey 
and Guernsey Telegraph Companies with the Post 
Office have been hesaght toa conclusion satisfactory 
to both parties. 

A telegraphic conference is now sitting at Rome: 
and is wellrepresented by the various home interests ; 
it is to be hoped that the Convention, and the result 
of their labours, will be productive of general good. 
It has been arranged that the next conference shall 
take i at St. Petersburg in 1875, but we trust 
that before that time a general conference of all 
the telegraphic administrations throughout the world 
will be held in London. 

There are various items in telegraphy generally to 
which we might refer as having occurred during the 
past year, would space permit, but our readers must 
remain content with the details and facts we have 
already given as indicative of the past year’s pro- 
gress. Taken generally, although the year falls how 
of the previous one, we cannot but be content and 
satisfied with the progress made towards extensions 
at home and abroad. England has held her head 
above the world in this branch of telegraphic 
extension and enterprise, and long may she do. so. 
Her sons in that branch are constantly working for 
their country’s good, and for science generally, and 
the new facts in electricity, and the various im- 
provements in telegraphy itself that are daily 
appearing, are not only devoted to the greater 
improvement of practical telegraphy at home, but 
also abroad, Year by year as we advance in time, 
so do we slowly and surely advance in practical 
knowledge, which becomes more and more shown in 
the general effect of greater rapidity in communi- 
cation and greater economy in expenditure. 


ELECTRIC CURRENT METER. 

Tux electric current meter which we illustrate above is 
one lately designed by Mr. Joel, of Great Portland-street. 
The instrument is constructed in a convenient and useful 
form, upon an entirely new principle, namely, that of making 
® magnet when attracted or repelled from the poles of an 
excited electro-magnet mechanically indicate the strength of 
that attraction or Ision, and therefore the strength of the 
current circulating through the coils. 

The law, namely, that the force with which a saturated steel 

: is at by a galvanic helix, is directly propor- 
tional to the product of the current strength and number of 
convolutions, proves at once the accuracy of this system of 
electrical measurement, for by keeping the number of convolu- 
tions constant, the magnet is attracted simply in proportion 
to the t of the current. In the sectional elevation, 
Fig. 1, is shown a simple application of this principle. 

to the bottom of the case, C, are two electro-magnets, 

M M’, with their coils reversed, between their soft iron poles, 
m m/, a compound magnetic needle, N, made up of two small 
| me eye - steel bar magnets, ns, sm, about } in. apart, and 
xed on either side of an axle, n, with the poles of the magnets 
reversed, is free to Eee arrangement is similar to that 
used by Sir Charles Wheatstone in the indicators of his 
ABC and other instruments.) On the top ends of this needle 














is fixed a slight and rigid bar of brass, A, prolonged at one 
end to a convenient length, where a fine steel pin (see Fig. 3) 
projecting about 4 in. above the surface, is inser’ 

The pole pieces, mm’, can be adjusted to any width by 
means of suitable screws, and the play of the needle is re- 
strained by small stop screws. Above the coils, and stretchin 
across the top of the case, is a bridge, F, in which, an 
exactly over the axle of the needle, a large milled-headed 
screw, H, is free to turn. H has a hole bored through its 
centre in the direction of its length. On the top of H isa 
smaller milled head, H’. Fixed to the underside of this head 
is a steel pin, R, exactly fitting and passing through the 
hole in the head and screw, H. This pin is turned off into a 
fine pivot, on which a well-balanced pointer, P, is centred. 
The extreme end of the pivot is tapped to receive a small 
jewelled nut, which secures, and at the same time forms a 
bearing for, the pointer. The screw, H, raises or lowers the 
pointer when necessary, while H’ is for returning the pointer 
against the pin after each deflection. 

The secdle having been placed on that side of the coils 
where, for instance, a positive current being sent, the magnet 
nearest the arm and pin would be repelled, and, the pointer, 
F, being carried round against the pin, a, by turning the 
milled head, H, the instrument is ready for use. 

If a positive current is now sent the needle is repelled (and 
attracted), and, by means of the arm, A, and pin, a, gives the 
pointer, P, an impulse directly as the strength of the current, 
and thus a correct indication of that strength is obtained. 

In Fig. 2 is shown a more simple arrangement. In this 
case the impulse is given by a pin projecting from the top 
end of one of the magnets, fl the pointer, P, which works 
on the axle, is slightly overbalanced, so that it is self-adjust- 
ing. Bisa stop arm for restraining the play of the needle. 
The deflections in this application are in certain om see 
and not directly as the strength of the current. This arrange- 
ment works vertically only, but is very suitable for general 
purposes, on account of its simplicity. 

In the cross section, Fig. 3, is shown a method of support- 
ing the pointer, so as to give the least possible friction, with 
a means of adjusting and replacing the same. The arrange- 
ment of the rigid arm and stop piece is the same as in Fig. 1. 
This form can be used horizontally as shown, and vertically 
by screwing down the point, r, into the agate cup. The 
screw arrangement is useful for securing the pointer when 
travelling. 











FOREIGN AND COLONIAL NOTES. 


Seine Survey of India.—The services of Mr. T. 
B. Girdlestone, deputy superintendent Topographical Survey 
of India and late of the Indian navy, which were lent to the 
Government of Bombay only a few years since for the p 

of carrying on a marine survey of the Bahrein reefs in the 
Persian Gulf have been again placed at the disposal of the 
Government of India. 


Bridging the Danube.—Plans have been exhibited at Pesth 
for a great bridge proposed to unite the two shores of the 
Danube across uerite Isle. A premium of 5001. is to 
be awarded to the plans pronounced the best, although the 
Hungro-Austrian Government does not pledge itself to carry 
out the plans receiving this premium. 

The French Transatlantic Cable.—The business of the 
French Transatlantic cable at Duxbury, Massachusetts, re- 
quires a force of some twenty men all told. The telegraphists 
occupy a large building formerly used for a bank, where day 
and night they hold mysterious converse with their brethren 
across the waters. 


Queensland Telegraphy.—The superintendent of telegraphs 
in Queensland, Mr. Cracknell, reports that stations have been 
opened at Cashmere, Junction Creek, and Georgetown, 

theridge River being the first section 176 miles in length 
of the Gulf of Carpentaria extension. Probably, the whole 
to the mouth of the Vorman on the shores of the Gulf of 
Carpentaria, has been by this time completed and opened. 


Russian Telegraphy.—A Russian telegraph line has been 
completed to asoki (Japan). The first received at St. 
Petersburg from Nagasaki by the new line arrived in ten 
hours and five minutes. In that time it traversed a distance 
of 7680 miles. 

Canadian Iron Ore.—An Ottawa journal publishes an 
interesting account of the Hull iron mines, from which it 
appears that there are valuable beds of iron ore in the town- 
hip of Hull on the banks of the Gatineau. The mine which is 
being worked at present is known as the Forsythe, and it is 
owned principally by Mr. A. H. Baldwin. The iron ore ob- 
tained is stated to be of a superior quality. 

Northern Railway of Canterbury (N.Z.).—The works 


upon the Northern Railway of the province of Canterbury, 
ew Zealand, are pro ing at a rapid and satisfactory 





In Fig. 4 is shown another application of this principl 
The inside end of a fine circular spring, s, is attached to the 
axle of the needle, while the other end is fastened to the 
pointer. A current passing through the coils repels the 
needle, and with it the pointer, storing up an enetgy in the 
pointer, which, when the needle is suddenly stopped, expends 
itself in uncoiling the spring, and thus gives a deflection pro- 
portional to the force oF the repulsion. This form as Fig. 2 
measures vertically only, and is self-adjusting. 

In Fig 5, a diagram of the coils and needle, and of a new 
reversing key are shown. The key is suitable on account of 
its convenient form for the above instrument, affording a 
ready means of bringing the magnet needle to the right side 
and sending the current for measurement without changing 
wires. When not in use itis held by means of springs entirely 
free from contact. This current measurer has the peculiar ad- 
vantage of being able to measure magnetic, voltaic, or any 
currents without the use of shunts, of having a very long 
range of pointer; of the pointer remaining stationary where 
deflected, as in Fig. 1, thus admitting a very deliberate and 
accurate reading, although, as shown in Figs. 2 and 4, it can 
be made to return like an ordinary galvanometer ; of being 
easily adjusted to-any standard, either by altering the play 
of the needle, or by increasing or decreasing the weight of the 
pointer. On account of the ition of the coils and 
needle it is query | sensitive, and the deflection, whether 
great or small, not only gives notice of a current but also its 
strength. The instrument is of small cost, and possesses con- 
siderable promise. 








Russtan AnTILLERY.—The ae of Russia for 
1872 amounts to 28,257,000 roubles. this total small arms 
figure for 5,865,241 roubles. 





rate. Mr. E. G. Wright, the contractor for laying the per- 
manent way from Audi m station to Kaiapoi, has com- 
| ag the laying of the sleepers and rails as far as the Styx. 

r. Hadfield, the contractor for the formation of the same 
line from the north branch of the Waimakariri to Southbrook, 
has commenced operations. 

The Belgian Iron Trade.—This trade is stated to be be- 
coming more and more active. Industrials are increasing 
their operations in consequence. 





Ayotuer Great Dutcu Briner.—The Dutch Government 
has just let a contract for a viaduct of 37 arches oe | 
through Rotterdam. Several Belgian, French, Dutch, an 
English firms competed for the execution of this important 
work. The lowest tender ap to have been that of the 
Butterley Iron Company (44,7407); but the acce tender 
was that of the Prince of Orange Company (45,7761.) The 
Dutch Government appears to have made no secret of its 
intention to keep the work in Holland. 


Tas Lypyry a Tron ORE Loge = wy 
company has recently issued its prospectus, applying for 
150, f for workin the above ore deposits in the Forest of 
Dean. At nt mines are being worked by Messrs. 
Allaway. e property has an area of more than 1000 acres, 
and the deposits are stated by the engineer to be extremely 
rich in metallic iron, the ore yielding nearly 60 per cent. of 
pure metal. Facilities for working the mines at present 
exist, and the cost of extraction is low. The present raisings 
at the Wigpool mines are equal to 37,440 tons per annum, 
and those at Lydney are equal to 18,723 tons, 
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RECENT PATENTS. 

Tne following specifications of completed patents are all 
dated within the year 1871 ; and that year should be given 
in ordering them, at the annexed prices, from the Great 
Seal Patent Office, Chancery-lane. 

(No. 247, 10d.) Charles John Galloway and John 
Henry Beckwith, of Manchester, patent the arrangement 
of valves for blowing engines shown in the annexed sketch. 
In the latter, A is a portion of the blowing cylinder, which 
————— “ _ 
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is surrounded by an annular blast main, B. The valves, C 
and D, are thin discs of metal, the former being an inlet 
and the latter a delivery valve. A series of these valves 
is placed all round the blowing cylinder at each end, the 
delivery valves being contained in recesses which open 
into the blast main already mentioned, and it will be seen 
that the arrangement is such that the valves and their seats 
are readily removable for examination. Various modified 
arrangements of these thin disc valves are included in the 
patent, 

(No. 250, 1s. 4d.) Thomas James Smith, of 166, Fleet- 
street, patents, as the agent of Lewis Wells Broadwell, of 
Vienna, improvements in the details of mitrailleuses, which 
we cannot describe here, but respecting which we may pos- 
sibly have something to say ona future occasion. 

(No. 252, 4s. 2d.) Sir William Thomson, of Glasgow 
College, patents a variety of improvements in electric tele- 
graph instruments. These improvements are well worthy 
of notice, but it is impossible for us to give an account of 
them in the space available here. 

(No. 259, 1s. 2d.) Albert James Atkey, of 33, Cornhill, 
patents improvements in the details of machinery for stamp- 
ing ores. These improvements refer to making the coffers 
containing the ore with oblique perforated sides, so as to ob- 
tain a greater area of perforated surface, and also in some 
cases imparting in those sides a jigging motion. The patent 
also includes methods of arranging stampers of the steam- 
hammer class, so as to render them portable. 

(No. 260, 1s. 4d.) George Edward Jeffrey and Robert 
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Luke, of Stamford, patent arrangements of vertical boilers 


| for portable engines. 


| 





N H | 


| 








We subjoin sketches of two of the 
arrangements proposed, but we must at the same time 
state that we have some doubts as to their novelty. The 
patent also includes a kind of turntable arrangement for 
the front wheels of portable engines mounted on three 
wheels. 

(No. 261, 1s.) Alexander Melville Clark, of 53, Chancery- 
lane, patents, as the agent of Joel Addison Hartley Ellis, of 
Springfield, U.S.A., arrangements of “ vapour engines,” 
These plans consist in arrangements for enabling the heat 
in the exhaust steam of a steam engine, and in the products 
of combustion escaping from the furnace of a steam boiler, 
to be turned to account in evaporating a volatile liquid, the 
vapour of which is employed to drive a suitable engine. 
We believe that some rather promising results have been 
obtained in the United States, with arrangements of this 
kind, and the’e can be no doubt that they are right in 
principle; but many practical difficulties have yet to be 
overcome before they can be considered generally available. 

(No. 263, 1s. 6d.) Robert Boyd, of 67, Strand, patents, 
as the agent of Willem Hendrik ter Meulen, of Bodegraven, 
Holland, arrangements for sinking holes in sand by means 
of water jets. The apparatus appears to be but a modifi- 
cation of Mr. Brunlees’s well-known method of sinking disc 
piles. We may mention, by-the-bye, that the drawings 
which accompany this specification are amusing, as showing 
the great faith of the patentee in the stability of the sides of 
holes made in sand by his process. 

(No. 275, 6d.) Henry William Dyer, of Bristol, patents 
the neat arrangement of rail gauge which we illustrated 
and described on page 293 of our last volume. 

(No. 287, 6d.) Joseph Robinson Mottram, of Liverpool, 
patents, as the agent of William Clive, of Decorah, U.S., 
the use for cutting glass of a small steel wheel with asharp 
bevelled periphery, and mounted on an axis carried by a 
suitable handle. If we are not much mistaken, a similar 
contrivance was in use in this country some months prior to 
the date of this patent. 

(No. 288, 4d.) Daniel Sharrocks, of 11, Ruthin-street, 
Salford, patents manufacturing rivets with the ends slit, 
cross slit, countersunk, or having a cavity formed in them, 
the object being stated to be to facilitate the rivetting. 

(No. 292, 1s.) Charles William Siemens, of 3, Great 
George-street, patents improvements connected with the 
details of his process of steel making, patented by him early 
in 1870 (Patent No. 594 for that year). We could not in 
the space available here enter into a detailed account of 
these plans; but we hope on a future occasion to have 
something to say on the whole subject. 

(No. 304, 10d.) James Heginbottom, of Oldham, patents 
arrangements for supplying fuel to the furnaces of single 
and double flue boilers. According to these plans, a series 
of short flues are carried upwards from the crown of each 
furnace through the top of the boiler, their upper ends being 
in communication with hoppers containing the fuel. By 
the action of a series of tappets actuated by an endless chain, 
which derives its motion from the engine, charges of fuel 
are admitted to the furnace from the hoppers at regular 
intervals, 

(No. 807, 8d.) Robert Girdwood, of Edinburgh, patents 
combining two or more steam boilers, the main fire being 
in one boiler and the products of combustion being led to 
the other or others by a connecting flue or flues. The 
patent drawings show two Field boilers combined in this 
way. The patent also includes combining two or more 
vertical cylindrical boilers in a locomotive for road or rail, 
the row of such boilers being arranged longitudinally as 
regards the locomotive, and the several boilers being either 
fired separately, or connected as above mentioned, 

(No. 310, 10d.) William Tate, of Cannock, patents 
arrangements for raising and lowering the gates at the 
mouths of coal-pits, &c. The object of these plans is to 
effect the lifting of the gates automatically by means which 
are independent of the action of the cages, and thus to 
obviate the usual wear and tear of the latter consequent upon 
their being suddenly struck up by the cages as they ascend. 

(No. 825, 1s. 6d.) Augustus Morand, of Leeds, patents 
an arrangement of brick-making machine, in which the 
clay is delivered from a vertical pug-mill to a horizontal 
rotating mould wheel or table. We could not describe the 
details of these plans briefly, but we may state that the 
design of the machine generally is simple. 








BURSTING BOILERS. 


Tue following report of a series of experiments recently 
carried out at ber Tesh on the behaviour of boilers when 
subjected to a bursting pressure will, we think, possess much 
interest for a large number of our readers. 


New York, December 12, 1871. 

Sir,—. ably to your orders of the 18th ultimo, ap- 
pointing the undersigned a Board to witness, report upon, 
and give all necessary information relating to the experi- 
ments being made at Sandy Hook, New York, by Mr. 
Francis B. Stevens, of Hoboken, New Jersey, on steam 
boiler explosions, we have the honour to submit a description 
of them as far as they have progressed, accompanied by our 
observations on their results. 

The experiments referred to were devised by Mr. Stevens, 
in pursuance of the following resolutions, passed on the 11th 
of September last, by the executive committee of the United 
Railroad Companies of New Jersey, poet: 

“That, in order to attain greater safety in the steam 
boilers belonging to the United Companies, Mr. F. B. Stevens 
be authorised to continue the experiments on the strength 





and proper management of such boilers, and for this purpose 
to expend not exceeding 10,000 dols., the vouchers for which 
to take the ordinary course. 

“ That other owners of steam boilers are hereby invited to 
contribute to the experiments to be made by Mr. Stevens, 
and that the wharf, shops, derrick, and tools belonging to 
the United Companies at Hoboken may be used for this 
Pp at cost prices, and a copy of the charges given by 
the auditor to the contributors. 

“That Mr. Stevens be advised to invite the United States 
inspectors, and other prominent engineers to be present at the 
experiments.” 

in the 20th of September last Mr. Stevens received per- 
mission from the Secretary of War, at the instance of the 
President, to make the experiments on the Government re- 
servation at Sandy Hook, and to that place he transported 
the experimental boilers, with the necessary instruments, 
material, and shed accommodation. 

The boilers to be experimented with were nine in number ; 
they were conveniently arranged on a well-chosen piece of 
ground enclosed by a high board fence, and were provided 
with the requisite pressure and water gauges. The former 
were expressly manufactured for the occasion, and had been 
carefully tested. Five pressure gauges were placed near each 
boiler tried, under the protection of a bomb-proof; and two, 
tested to a pressure of 15001b. per square inch, were oe 
side by side, at a safe distance from the boilers (about 250 ft. 
on the first day, and 450 ft. on the second day of the experi- 
ments), with which they communicated by a pipe of suitable 
length; while in this position their indications were com- 
pared with those of the tested pressure gauges at the boilers, 
and found to agree. All of Mr. Stevens's arrangements were 
judicious], e, and nothing was wanting to their accuracy 
and completeness. 


Experiments of the 22nd of November, 1871. 


On the 22nd ultimo, in accordance with a notification from 
Mr. Stevens, we proceeded to 7 Hook, and witnessed 
the first experiments in company with the following gentle- 
men, who are largely interested, practically and scientifically, 
in the design, construction, and use of steam boilers: 
Joseph Belknap, inspector-general of boilers; H. Birdsall, 
inspector of boilers; R. B. Davenport, reporter for the New 
York Herald; J. B. Collin, mechanical engineer of the 
Pennsylvania Central Railroad ; Coleman Sellers, president 
of the Franklin Institute, Philadelphia; Dr. William H. 
Wahl, junior, secretary of the Franklin Institute, Phila- 
a Professor Jacob Naylor, of Philadelphia ; William 
N. Henderson, of Philadelphia, mechanical engineer; E. H. 
Shallcross, of the Select Council of Philadelphia; William 
Fisher Mitchell, of Philadelphia; Thomas J. Lovegrove, of 
Philadelphia ; R. H. Thurston, professor of mechanical en~ 
gineering, Stevens’s Institute, Hoboken ; A. Fletcher and W. 

letcher, builders of steam engines and boilers at New York ; 
‘C. H. Haswell, examiner of steam machinery for the New 
York insurance companies ; Norman Wiard, John McCurdy, 
, Messrs. Phinney and Hoffman, David Saunders, 


James Miller, 
of the firm of J. Nason and Co., New York; Erastus W. 


Smith, mechanical engineer; W. E. Worthen, mechanical 
engineer; Robert Allen, ay Walker, G. H. Clemens, 
John Stuart, C. M. Bolen, T. 8. Crane, John Dunham, An- 


drew Fife, John Fish, John McGowan. 

The first experiment was made on a boiler built by 
Fletcher, Harrison, and Co., in 1858, and taken out of the 
steamboat Joseph ms | in July last, after having been 
thirteen years in use. It is of the ordinary upper-return 
flue type, with a rectangular front 7 ft. 8in. long, 6 ft. 6 in. 
wide, and 6ft. llin. high, containing two furnaces, each of 
which is 2 ft. 9 in. wide and 7 ft. long; the top of this front 
is semicircular and single rivetted. ‘lhe remainder of the shell 
is a cylinder of 6 ft. 6 in. in diameter, and 20 ft. 4 in. in length, 
unbraced, single-rivetted, and with a flat end. The total 
length of the boiler is 28ft. The iron of which the shell is 
—— is a large }in. thick, and all the flat surfaces 
are braced every 7in. The top of the furnaces is fiat, 
and braced to the semicircular top of the shell immediately 
over it, and from this semicircular top there rises the usual 
cylindrical steam chimney, or annular steam drum, surround- 
ing the lower portion of the chimney, and braced to it. The 
steam chimney is 4ft. in external diameter, 2 ft. 8 in. in in- 
ternal diameter, and 10 ft. 5in. in height above the shell. 
The lower flues are ten in number, and 15 ft. 9in. long; two 
of them are 16 in. in inner diameter, and the remainder are 
9in. in inner diameter. The upper flues are twelve in num- 
ber, 22 ft. long, and 8}in. in inner diameter. The least 
water space between the flues is 22 in. in the clear. All the 
flat water spaces of the boiler are 4 in. wide, including thick - 
nesses of metal. The grate surface is 384 square feet. The 
water-heating surface in the furnaces is 80.09 square feet ; 
in the combustion chambers, 31.84 square feet; in the lower 
flues, 428.70 square feet ; in the back connexion, 76.92 square 
feet; in the = flues, 587.48 square feet; and in the front 
connexion, 57.98 square feet ; ing a total water-heating 
surface in the boiler of 1263 square feet. The steam-super- 
heating surface in the steam chimney is 84 square feet. 

This boiler, on the 2nd of September last, was subjected, at 
Hoboken, to a hydrostatic pressure of 112 1b. per square 
inch, which broke a few of the braces without altering the 
form of the semicircular top of the rectangular front. After 
being repaired, it was again subjected, at Sandy Hook, on 
the 4th of November last, to a hydrostatic test of 82 lb. per 

uare inch, without the rupture of any part; and on the 
following 15th of November it was subjected to a steam pres- 
sure of 60 lb. per square inch without . 

In the experiment of the 22nd of November, which we 
witnessed, the fuel used was wood, and it was intended to 
burst the boiler by steam pressure under the condition of 
12 in. of water above the top of the flues, but it was found 
that the pressure could pao, raised above 93 lb. per square 
inch, owing to the excessive manne steam from the seam 
joining the steam chimney to the boiler shell. At the above 
pressure no fracture occurred, but the form of the semicircular 





top of the rectangular front underwent a change. The ex- 
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iment was only of value in showing the strength of a 
Boiler of this type and construction r thirteen years’ 
service in a vu 
@ The next experiment was made on a rectangular box, built 
to represent the flat water- or water-leg of the West- 
field’s boiler, recently expl at New York on board that 
vessel with great destruction of property and life. 

This box was 6 ft long, 4 ft. high, and 4in. wide over all. 
The two side plates were of the best flange firebox iron ths 
of aninch thick, manufactured by the Abbott Iron Com- 
pany. The plates were held together by a single row of 
rivets at their edges, passing through a frame made of 
wrought-iron bars, mitred at their ends, and having the same 
outside dimensions as the box. These bars were 3}in. wide, 
2in. deep, and perforated at the centre line by the holes for 
the rivets. The side plates were braced together every 8} in. 
one way and 9} in. the other way of their surface by bolts of 
1} in. diameter with threads cut upon each end, and screwed 
into corresponding threads cut in the plates over which both 
ends of the bolts were slightly—and but very slightly— 
rivetted. The box was placed on one edge upon an 8 in. 
thick brick wall, and was enclosed with side walls of brick 
masonry, with the exception of a strip 15 in. deep at the top, 
and 12 in. wide at one side, which protruded into the air, 
and to which the gauges were attached. The enclosed por- 
tion of the box was heated by two small furnaces without 
intercommunication, the firegates of each being 27 in. long 
and 14in. wide. The fuel was wood, and the products of 
combustion were discharged through two sheet-iron pipes. 
The surface of the box exposed to the fire was 194 square feet, 
and was all water-heating surface, as the box was filled with 
water to within 9 in. of its top. Of the total interior height 
of the boiler, therefore, 87 in. were occupied by water and 
7 in. by steam. 

The fires being brought to steady action, and steam raised 
to the atmospheric pressure, the opening for the escape of the 
steam was closed, and the pressure rose as follows, for the 
corresponding times, namely : 





Steam pressure |Steam pressure 
in pounds per in pounds per 
Time p.m. square inchi Time p.m. | square inch 
above the at- | above the at- 
mosphere. | mosphere. 


hrs, min. 


61 


| 


58 
65 
72 
78 
86 
MM 
100 
110 
117 
126 
135 
147 
160 
165 
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When the pressure reached 165 Ib. to the square inch, the 
box exploded with a loud report, completely demolishing the 
brickwork by which it was enclosed. The two sides were 
hurled in exactly opposite directions, and to about equal 
distances, at right angles to their surfaces. The fracture had 
occurred in one plate only, and was along the whole rivetted 
seam joining it to the frame. For a large part of the length 
of the seam this plate was torn out between the rivets, and 
for the remaining part the rivets were sheared. The other 
a was not fractured, nor were the bars of the frame 

roken ; the plate and the frame remained rivetted together, 
but not uninjured, all the bars of the latter being bent con- 
siderably inwards, pong be irregular curve of from 4 in. to 
Gin. versed sine. Both plates were bulged out irregularly, 
so as to be about {9in. dishing, and the bulging took place 
near the bars. Not one of the bolts was broken, and neither 
the threads upon their ends nor the threads in the plate were 
stripped or injured, but the slight rivetting over of the ends 
of the bolts was broken off in all of them. 

The fact that the plates did not rupture at the centre 
under their great amount of bulging (and only one of them 
tearing off at the line of rivets along its edge) shows the ex- 
cellence of the metal which endw this great, almost in- 
stant us, and per t stretching without fracture ; and 
to this same extensive stretching must be attributed the 
escape of the screw threads »n the ends of the bolts, and in 
the plates, from injury. The plate, by stretching, simply 
enlarged the diameter of the hole in which the threads were 
cut, until the bolts, thus left free, slipped through without 
injury to their threads, only bey seve Ba the slight rivetting 
over of,their ends. Had these bolts,been secured by nuts on 
the outside of the plates, the box would have borne an enor- 
mously greater pressure than that which exploded it. Be- 
tween the bolts there was a small permanent stretching of 
the plates, giving each space between the bolts a slightly 
dishing or bulged form, in addition to the general bulging of 
the plates, thus forming a system of secondary bulges, as it 
were; and around every Solt both plates were strongly 
marked by a congeries of circular cvispations. 

The conclusions from this experiment are: That a gradu- 
ally accumulating steam ure in a boiler can produce 
a true explosion, violently hurling its fragments, with a 
loud report, to a considerable distance, even though 84 per 
cent. of its capacity be filled with water; and, that screw 
bolts should not be used in boiler construction without nuts, 
or having, as an equivalent, a large portion of their ends 
formed into massive rivet heads; because the stretch of the 
plates is sufficiently t, under a much less pressure than 
will fracture the bolts or strip their threads to allow the 
latter to slip through uninjured. 

Previous to this a any the box had been subjected at 
Sandy Hook, to a hydrostatic pressure of 138 Ib. per square 








inch, and to a steam pressure of 102 1b. per square inch, 
without fracture. e 
Experiment of November 23, 1871. 
On the 23rd ultimo, a last experiment was made by ex- 
loding a boiler in the presence of the undersigned and the 
following gentlemen, viz.: Captain W. W. Woolsey, super- 
intendent of the Jersey City Ferry; William and Andrew 
Fletcher, of the firm of Fletcher, Harrison, and Co., engine 
and boiler makers; Anning Smith, superintendent of the 
North-Shore Ferry Company ; J. B. Collin, mechanical en- 
ineer of the Pennsylvania Central Railroad; William A. 
fri ps; Thomas Lingle, of the Camden and Amboy Rail- 
road; William Brown, of the Camden and Amboy Railroad. 

The boiler that was exploded during this experiment was 
built by T. F. Secor, in 1845, and taken out of the steamboat 
Bordentown, in August last, after having been 25 years in 
use. When taken out, the inspector's certificate allowed it 
to be worked with a pressure of 301b. per square inch. It 
was a horizontal fire-tube boiler, with the tubes returned im- 
mediately above the furnace and combustion chamber. 

It had but one furnace, and that was 11 ft. 5 in. in width, 
with grate bars 7 ft. in length. The top of the furnace and 
the top of the combustion chamber were flat, and braced to 
the flat top of the shell above them by rectangular braces 
2 in. by 4 in. in cross section, placed 1 in. apart crosswise 
the boiler, and 12 in. apart lengthwise the boiler, each brace 
holding a flat surface of 204 square inches, to which it was 
attached by crow-feet so arranged that the flat surface be- 
tween the sustaining rivets was 12 inches square. The flat 
water spaces were braced at intervals of 8 in. in one direction 
and 12 in. in the other, by 1 in. diameter screw bolts, each of 
which held a flat surface of 96squareinches. The iron plates 
of the boiler were a large } in. thick. 

The tubes were of iron, and 384 in number, arranged in 8 
rows vertically and 48 rows horizontally. Each tube was 2 in. 
in outside diameter and 12 ft. in extreme length. The total 
height occupied by the tubes from the lower side of the lower 
tube to the upper side of the upper tube, was 22 in. The tubes 
were divided into sixteen groups, and the groups wereseparated 
by water spaces 2;), in. in the clear vertically, and 1} in. 
in the clear horizontally. From the lower side of the lower 
row of tubes to the top of the furnace and eombustion 
chamber, was a space 6 in. in width for water circulation. 
The bridge wall and the bottom of the combustion chamber 
were of brick. The furnace had no water-bottom, but its side 
legs of 44 in. width rested in a pan which covered the entire 
area beneath the furnace. 

The shell of the boiler was rectangular, with the exception 
that the vertical sides were joined to the flat top by quad- 
rantal arcs of 37 in. radius. All the seams were single 
rivetted. 

Upon the centre of the top of the boiler was a cylindrical 
steam-drum of 6 ft. in diameter, and 8 ft. 8 in. in height. 

The flat water space at the front of the furnace was 4} in. 
wide, and that at the back end of the boiler was 5 in. wide, 
including thicknesses of metal. 

The width of the boiler was 12 ft. 2 in., its length was 15 ft. 
6 in., and its height, exclusive of the steam-drum, was 8 ft. 
6 in. 

The shell was braced very unequally. Each upper hori- 
zontal brace, 1} in. large in diameter, sustained the pressure 
upon a surface 28 by 12 in., or 336 square inches; and each 
rectangular vertical brace adjacent the sides, 2in. by 4 in. 
in cross section, sustained the pressure upon a surface 19 by 
12 in. or 228 square inches; these were the weakest places. 

The following were the grate and water heating surfaces 
of the boiler : 

Grate surface... oe eve ese 79H sq. ft. 

Heating surface in furnace... ose 180 - 

2 »  incombustion-chamber 
and back connexion ... 9 0 aes 103 ” 

Heating surface in tubes eee ous 2171 s 

- » inuptake ... eee 64 2 

Total heating surface... eee ose 2518 “ 

On the 2nd of September last, this boiler was subjected to 
a hydrostatic pressure of 60 lb. per square inch, when twelve 
crow-feet gave way. After being repaired, it was again sub- 
jected on the 4th of November last, when erected at Sandy- 

Took, to a hydrostatic pressure of 59 pounds per square inch, 
which it bore without fracture; and on the 16th of November 
last, it was subjected to a steam-pressure of 45 pounds per 
square inch which it also sustained without fracture. 

The fuel used in the experiment was wood, and the water- 


tubes. When the fire had been brought to steady action, the 
pressure of the steam gradually increased at the following 
rate, commencing with the pressure of 29} lb. per square inch. 





Steam pressure; Steam pressure 
in pounds per in pounds per 
Time p.m. square inch§ Time p.m. square inch 
above the at-+ 
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At the pressure of 50 Ib. per square inch, some of the braces 
in the boiler gave way with, a loud report, and when the 
pressure of 53} 1b. was reached, the boiler exploded with 
terrific violence. The steam-drum and a portion of the shell 
attached to it, forming a mass of about 3 tons weight, were 
hurled to a great height in'the air, and fell to the earth at about 
450 ft. from the original ition of the boiler, crushing 
several trees in their fall. ‘T'wo other large fragments fell at 
less distances, while smaller ones were thrown much further. 
Almost the whole of the boiler was literally torn into shreds, 
which were scattered far and wide, the only. portion remain- 
ing where the boiler had been being the tubes. These, 





though considerably distorted, were otherwise uninjured. 


level in the boiler was 165 in. above the highest point of the | 


above the at-/| 


Both tube plates had been blown from the tubes in opposite 
directions, and at the same moment, for nearly all the tubes 
were found lying in a heap on the ground immediately be- 
neath the place they had occupied in the boiler, the rivetting 
of their ‘ends over the plates having been simultaneously 
stripped. ‘The top of the furnace and the top of the combus- 
tion chamber, which, in the boiler, were immediately beneath 
the tubes, had entirely disappeared into débris, as had also 
the sides and ends of the shell. The boiler seems to have 
first yielded by the fracture of the upper row of horizontal 
braces. The loud report heard when the pressure attained 
50 lb. per square inch, was probably caused by their break- 
ing. ‘The larger masses were all thrown in one direction— 
at right angles to the side of the boiler; but the smaller 
fragments were projected radially in all directions, as from a 
centre. Two heavy bomb-proofs, constructed of large timbers 
and sand for the protection of the other boilers, were dis- 
lodged and a part of the fence of the enclosure was destroyed, 
by the impact of flying fi ents. The crow-feet, in most 
cases, remained firmly attached to the shell, and the braces 
had parted—probably in the welds—leaving the ends still 
secured to the crow-feet. The serew-bolts, which braced the 
flat water spaces, had slipped from their fastenings in the 
plate without injury to the serew threads either u them 
or in the plate. The latter was permanently bulged er dished 
between the bolts, and this stretching of the metal had, by 
its enlargement of the holes, allowed the screw ends of the 
bolts to draw out without injury to the threads, either on the 
bolts or in the plates. 

The ground beneath, and for a cc able dist: around 
where the boiler stood, was saturated with the water of the 
boiler, in fact made into mud, and the adjacent grass and 
small shrubbery were so drenched that an ordinary boot was 
wet through by walking among them, At seven minutes 
before the explosion took place, the water-gauge on the boiler 
was examined and found to indicate the water level 15 in. 
above the top of the tubes. ‘ 

The conclusions to be drawn from this experiment ate the 
following: 

1. An old boiler, containing a large mass of water above 
the highest point of its heating surface, can be exploded with 
such complete destruction as to reduce it into mere débris, 
and hurl the ‘fragments in all directions with a force that no 
ordinary construction of building or vessel could withstand. 

2. That the. pressure required for so devastating an explo- 
sion, is the very moderate one of 534 Ib. per square inch, 

3. That with only a wood fire, generating a far léss quantity 
of heat in equal time than a coal fire, there were required only 
13 minutes to raise the pressure from the inspector's working 
allowance of 30 lb. per square inch, to the exploding pressure 
of 53} lb. per square inch, showing that a few minutes absence 
or neglect of the engineer, coupled with an overloaded or in- 
operative safety valve, are all that are needed to produce the 
most destructive steam boiler explosion, even with an old and 
unequally braced boiler, in which it might be supposed a 
rupture of the weakest part would precede other fracture, 
and allow the escape of the pressure without doing further 
injury. 

4. That in accounting for either the fact of an explosion, 
or for its destructive effects, there is no necessity for hypo- 
theses of low water, enormous pressures, instantaneous gene- 
rations of immense quantities of steam, superheated steam, 
the formation of hypothetical gases, development of elec- 
tricity, &c. The most frightful catastrophe can be produced 
by simply gradually accumulating the pressure of saturated 
steam to a strain at which the strength of the boiler yields, 
nor need that pressure be much above what is cdinaslly em- 
ployed with boilers of this type. 

5. That there is no flashing of the boiler-water into steam 
at the moment of an explosion. On the contrary (with the 
exception of the small portion of this water vaporised after 
the reduction of the F cory: owing to the rupture of the 
boiler by the contained heat in it between that due to the 
temperature of the steams of the exploding pressure and of 
the atmospheric pressure) it remains unehanged, and is 
thrown around, drenching the objects near it, and scalding 
whomsoever it falls ppon. 

2 The weakest portion of the boiler braces was in their 
welds. 

7. The equal stretching in all directions of the boiler plates 
| between the screw-bolts, due to their bulging under the 

pressure, was sufficient to permit the slipping out of the bolis 
| without injury to the screw-threads either upon them or in 
| the plates. 

8. That this experiment has conclusively disposed of 
several theories of steam boiler explosion, replacing vague 
conjecture and crude hypothesis with exact experimental 
facts, and, by thus narrowing the field for the search of truth, 
has made its oo. mote probable. 

All of which, together with drawings of the boilers experi- 
mented with, are repectfully submitted by, Sir, 

Your obedient Servants, 
B. F. Da iven 








Chief Engineers 


E. S. Dg Lucs, U.S. Navy. 


SIDNEY ALBERT, 
Hon. George M. Robeson, 
Secretary of the Navy. 








New Sours Watts Rrvers.—Dredging operations under- 
taken in the Clarence have been nearly completed, and the 
| dredge Fitzroy will be removed to the Macleay as soon as 
the Government steamship Thetis can be spared to send for 
; her. Considerable changes are stated to have taken ew 
|in the lower parts of the Macleay in consequence of the 
| floods of last year; and it will, therefore, be necessary to 
have portions of the river re-surveyed. An officer from the 
colonial harbours and rivers department has been sent down 
for the purpose. ‘Tenders were recently invited for a small 
steam dredge, to be —_ in improving the entrance to 
the rivers falling into the coast (Lake Macquaire and Myall 
Lakes.) The lowest tender was that of Messrs. Vale and 
Lacey. Plans are being prepared for a low-level bridge over 

| the Hawkesbury. 
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SERAING. 


Tue famous iron works and engineering establish- 
ments at Seraing, in Belgium, which still bear the 
illustrious name of their founder, John Cockerill, 
have now been well known for fully half a century 
in almost every part of the globe, Seraing is, in 
fact, the birthplace of continental engineering, it 
having witnessed the earliest transplantation abroad 
of our industrial initiative and enterprise; for no 
sooner had our great engineers made, as it were, 
a new nation of England by their inventions and 
bold works of hitherto unknown magnitude, than 
Belgium saw the rising of a vast engineering arsenal, 
which the genius of John Cockerill called into exist- 
ence in the country of his adoption. Itis, however, 
only a few weeks ago, and long after the death of 
Cockerill, that the Commune of Seraing paid a 
material debt of gratitude towards her benefactor, 
by the inauguration of a splenid monument to the 
memory of the great industrial chieftain, who 
knew so well how ‘to direct the great sources of 
power in nature for the use and convenience of 
man,” and to whose labours not only Belgium but 
Europe is indebted, in a great measure, for the 
development of its industry and commerce, This 
being the case, we cannot do better, we think, than 
introduce our review of Seraing by a short record 
of the eminently useful life of John Cockerill, follow- 
ing by a description of the actual state and extent 
of the gigantic undertaking founded by him—La 
Société Cockerill & Seraing. 

John Cockerill was, as his name implies, of Eng- 
lish origin, he having been born at Haslington, in 
the county of Lancashire, on the 30th of April, 
1790. Being the son of a simple mechanic, Cockerill 
shares—with most of our early and most eminent 
engineers—the privilege of being entirely a self- 
made man; and if his successin after life was truly 
a remarkable one, this was principally due to his 
own personal exertions aided by a superior intellect 
and industrious habits. In 1799 John Cockerill 
arrived with his father and an elder brother at 
Verviers, where the latter erected the first cloth 
manufactory in Belgium, which pursuit soon called 
into existence an important staple industry of that 
locality. Ten years afterwards the Cockerills had 
contrived to amass a sufficient fortune to enable 
them to start a small engineer’s shop at Liege, and 
it is from this period that the peculiar aptitude of 
young John Cockerill for the engineering profession 

egan to show itself. Already in 1812 John took 
with his brother the sole management of their 
father’s business, then of considerable extent, and 
continued success attending their labours, they 
acquired, in 1817, the ancient residence of the Bishop 
of Liege situated at Seraing, and which had been 
transformed, since the great French revolution, into 
a hospital. Here, on the banks of the river Meuse, 
and in the centre of a province containing great 
metallurgical riches, special natural facilities 
were offered for the development of large iron works 
and engineering factories, such as John Cockerill 
then contemplated, and of which, in 1823, he had 
become the sole proprietor. William, King of the 
Netherlands, taking a special interest in the rising 
works, ultimately associated himself with Cockerill, 
who then began the construction of steam engines 
on a very large scale ; andin a few years the esta- 
blishments at Seraing had attained that European 
reputation which they have retained ever since. 
Cockerill had, in fact, become the greatest manu- 
facturer of engines and machinery, then being in- 
troduced to augment the productive power of the 
civilised nations, and by the use of which so much 
material wealth and prosperity issued. The popula- 
tion of Seraing, which counted scarcely 1500 in the 
year 1820, kept steadily increasing until it has 
reached, to-day, over 25,000 inhabitants, nearly all 
of whom are dependent upon or connected with 
the works of the Cockerill Company. As a man 
Cockerill was of a generous, impulsive, and sympa- 
thetic nature, and as such exceedingly popular 
among his workmen, who liked to call him their 
father, Son of a workman too, the master chose 
from amongst his own men the most expert co- 
operators to assist him in carrying out his grand 
ideas, and this he did with that tact} and judgment 
which only belong to true genius. Thus Cockerill 
stands before us, not merely as a superior in- 
tellectual power triumphing over matter, but his 
memory recals, at the same time, the great 
organiser and manager, putting the right man into 
the right place, and stimulating all by his amazing 
activity to common action. 








Besides his large works at Seraing, John Cockerill 
possessed, in 1830, the following numerous esta- 
blishments, all originated and directed by him ; an 
engineering shop employing 800 men, a foundry, 
a weaving factory, a cotton mill, and a manufactory 
of merinos at Liege ; cotton mills anda cloth factory 
at Verviers and at Aix-la-Chapelle ; a cloth factory 
and a paper mill at Andenne ; a cotton mill at Spa; 
a boiler shop at Val-Benoit ; a foundry at Tilleur, 
a cloth factory at Berlin; zinc mines at Stolberg ; 
a cloth factory at Warsaw ; a cotton mill at Bar- 
celona; sugar mills at Surinam, S.A., &c. He was 
likewise a principal shareholder in connexion with 
the blast-furnaces at Ougrée, l’Espérance, and 
Chatelineau in Belgium, and held considerable 
stock in a large linen manufactory at Saint Denis, 
near Paris; in numerous arm factories and in 
many coal mines. His private fortune exceeded, at 
that epoch, 30,000,000 francs. Towards the end of 
his. lite, John Cockerill, always true to his motto, 
** Courage to the last,” devoted his energy to the 
development of the industry of the Russian empire, 
where he predicted a large and lucrative field 
for the labours of the engineer; he contemplated, 
in fact, the erection of extensive works at St. 
Petersburg, for the construction of engines and 
railway material, when, alas! his last days came 
suddenly upon him, and the light that had shone 
with such brilliancy, was extinguished! The death of 
Cockerill occurred on the 19th of June, 1840, at 
Warsaw, while on his return journey from Russia, 
and it is said that his untimely end, at the age of 
but 50, was greatly accelerated by the financial 
crisis which broke out in 1839, and which proved to 
be a hard blow for the great industriel. ‘The ashes 
of John Cockerill were transferred, some time after 
his death, from Russia to Seraing, to repose on the 
banks of the Meuse and—to cite a phrase of the 
exile of St. Helena—in the midst of the people 
whom he loved so well. 

Such was the life of our eminent countryman, to 
whose memory the Commune of Seraing has just 
erected a monument. Already in the lifetime of 
Cockerill, his workmen expressed a wish to honour 
their esteemed chief by the erection of a statue, 
but Cockerill, equally modest as noble and generous, 
declined. It is thus only a short time ago that 
this idea was actually carried out, and that Seraing 
saw assembled, on the 29th of October last, besides 
his working population, all that is tamed in Belgian 
arts, science, industry, and manufactures, to witness 
the inauguration of the monument. We give, in 
the original French text, the ‘‘ Hymne des travail- 
leurs” (written by M. Léon Jaques and set to music 
by M. Radoux) which, executed by 400 voices and 
100 instruments, produced such a touching effect 
when the statue was unveiled. The statue, we 
should mention, is the work of the Belgian sculptor 
M, Armand Cattier. 


LA CANTATE. 
O travailleurs, famille altiére, 
Unis par la fraternité, 
Déployez haut votre banniére : 
Honneur, progrés et liberté. 


Pauvre hameau sans espérance. 
Au bord de la Meuse étendu, 
Seraing vivait dans l’ignorance 
Du trésor en son sol perdu, 
Quand une voix mile et chérie, 
Vibra du sein des ateliers. 

C’ était l’appel de l'industrie 
Créant un peuple d’ouvriers. 
Esprit ardent! génie immense 
Seraing eut son dernier soupir, 
Si l’exil fut sa récompense, 
Immortel est son souvenir ; 

O travailleurs, qu’il nous anime ! 
Impassible aux coups du destin, 
Il nous légua cette maxime : 

“ Courage, amis, jusqu’é la fin.” 
O travailleurs, famille altiére, 
Unis par la fraternité, 
Déployez haut votre banniére: 
Honneur, progrés et liberté. 

After 1840 the establishments at Seraing were 
carried on by a joint-stock company in the name of 
La Société John Cockerill, the continued prosperity 
of which was as much due to the judicious manage- 
ment of M. Pastor, as well as to the firmly-esta- 
blished reputation of the undertaking. ‘The name 
of La Société Cockerill was constantly associated 
with the most important engineering works which 
were then projected and executed on the European 
continent, and embracing all that variety of engi- 
neering thought and labour which Telford classified 
and denoted ‘‘as the means of ee and 
traffic in states, both for external and internal trade, 





as applied in the construction of roads, bridges, 
aqueducts, canals, river navigation, and docks, for 
internal intercourse and exchange, and in the con- 
struction of ports, harbours, moles, breakwaters, 
and lighthouses, and in the art of navigation by 
artificial power for the purposes of commerce, and 
in the construction and adaptation of machinery, 
and in the drainage of cities and towns.” By far 
the greatest amount of locomotive engines and rail- 
way material then required by the Belgian, French, 
Austrian, and Italian réseau, was designed and 
built at Seraing, where, likewise, ‘n 1851, special 
engines were constructed for the celebrated Sem- 
mering line, uniting, for the first time, across the 
snow-clad Alps, the Austrian and Italian railway 
system. This class of engine, designed by the en- 
gineers at Seraing, in conjunction with Herr Engerth 
(the locomotive superintendent of the line), was 
subsequently widely employed, and did good service 
fora time under the name of ‘‘ the Engerth engine.” 
In Russia, too, the Cockerill Company has been 
especially busy, furnishing locomotives, bridge-work, 
and various maritime constructions to the empire 
of the Czar, and possessing actually an iron ship- 
building yard at St. Petersburg. With the com- 
pletion of the Mont Cenis Tunnel—all the excellent 
machinery which pierced that ‘‘ ray of light” through 
mighty Mont Frejus having been made at Seraing 
—we have arrived at the present period, and, having 
thus far spoken of the past, it will not be out of 
place to say something of the present state and 
situation of the Cockerill Company. 

As regards the financial situation of the under- 
taking, we learn, that at the last general meeting 
of the shareholders, which took place on the 25th 
of October last, the proposal to raise the stock 
capital from 12} to 15 millions of francs, by the 
issue of 2500 new shares, was unanimously 
adopted. This augmentation of the capital is de- 
stined principally for the acquisition of new and im- 

roved plant required for the Bessemer steel works, 
or the erection of additional blast furnaces, and for 
the extension of the ae yard at Antwerp. 
The collective value of these new immobilisations 
is estimated at 5 millions of francs, and they will 
require, for their execution, about two years; the 
directors think fit, however, to undertake for the 
present, but one-half of these works, representing 
a value of 24 millions, and which will be covered, 
as before stated, by the issue of a proportional 
number of new shares. ‘The dividend, for the year 
ending 30th of June, 1871, has been fixed at 80 
francs per share, equivalent to 8 per cent.; the 
report stating further that, in spite of the Franco- 
Prussian war, the situation has been satisfactory, 
the orders on hand being, however, slightly less 
than at the corresponding period of last year, owing 
to the general unsettled state of affairs during the 
recent events. 

We hope to be able, on some future occasion, to 
describe the works at Seraing—which, as regards 
organisation and arrangement, are unequalled, and 
in extent only surpassed by Le Creusot—in greater 
detail. We give, nevertheless, at present some 
general indicaticas, to enable our readers to form 
an idea of the gigantic scene of the late labours of 
John Cockerill. The establishments are subdivided 
into twelve distinct departments or divisions, as 
follows: coal mines, coke ovens, iron mines, blast 
furnaces, iron foundry, rolling mills, steel works, 
boiler shop, fitting shops, shipbuilding yard at Ant- 
werp, shipbuilding yard at St. Petersburg, and, 
finally, the offices, which latter occupy the fine ancient 
palace of the Prince-Bishop of Liege, Each of these 
divisions is under the immediate charge of a manager, 
while the whole is under the supervision of the di- 
rector-general of the company, who has his resi- 
dence likewise at Seraing. ‘The area covered by the 
workshops at Seraing is 178 acres ; the shipbuilding 
yards at Antwerp and at St. Petersburg cover re- 
spectively 13 and 4 acres; and the iron mines near 
Seraing 27 acres, making a grand total of 222 acres, 
The total number of hands employed by the com- 
pany was, on the 30th of June last, 8192, drawing, 
according to the report, an annual total salary of 
7,133,925 francs. 

Since the retirement of M. Pastor, in 1867, who 
so ably directed, as we have stated, for many years 
the works at Seraing, the post of Director-General 
was transferred to M. E. Sadoine, who at that time 
represented the Cockerill Company in Russia, and 
“he has held likewise a high position in connexion 
with the Russian navy, e present prosperous 
situation of the undertaking is essentially due to the 
initiative, judgment, and remarkable energy displayed 
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by M. E. Sadoine, as well as to the great talent and 
experience of the venerable engineer-in-chief of the 
company, M. H. Brialmont. This latter gentleman 
met with special distinction, on the occasion of 
the recent inauguration of the Cockerill monument, 
from his sovereign, King Leopold II., by being 

romoted to a of officer of the order of 

opold, and hardly ever has such a recognition of 
invaluable services been more justly merited, nor 

iven more general satisfaction, than in the case of 
ff. Brialmont, who has secured for himself, a a 
life of intelligent labour, alike the confidence of his 
chiefs and the affection of all connected with the 
vast establishment at Seraing. 
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DescHaNns&t, formerly Professor of Pipes . the Lycée 
Louis-le-Grand, Inspector of the Academy of Paris. Trans- 
lated and edited with extensive additions, by J. D. 
Evsrert, M.A., D.C.L., F.R.S.E., Professor of Natural 
Philosophy in the Queen’s College, Belfast. In four parts. 
Part Il.—Heat. Illustrated by 157 agete on wood. 
London: Blackie and Son. [Price 4s. 6d. } 
In our former notice of this excellent treatise on 
natural philosophy, we confined our remarks to the 
first part only, and we have now to speak of the 
second part, which deals with the important subject 
of heat. The first chapter is devoted to thermo- 
metry, and contains notes on the expansion of solids, 
liquids, and gases, and an account of different types 
of thermometers, and the modes of constructing 
them, together with descriptions of the appliances 
employed, the whole subject being dealt with great 
clearness and completeness. ‘The chapter also con- 
tains some brief remarks on pyrometers, but we 
regret to find that no mention is made of the forms 
of this instrument which are at the present time 
most generally used, such, for instance, as Gauntlet’s 
or Bailey's, or the more refined appliances intro- 
duced by Mr. Siemens, and more particularly the 
Siemens electrical pyrometer, which has of late been 
turned to such a account for measuring extremely 
high temperatures. The thermo-pile, an apparatus 
which has played an important part in many ther- 
mometric researches, is alluded to, but a description 
of it is postponed to a later portion of the work. 
The next chapter treats of formule relating to 
expansion, and contains a clear exposition of the 
terms cubic, linear, and superficial expansion, and 
other elementary matters. Then: we have a brief 
chapter on the expansion of solids, explaining the 
mele of measuring such expansion adopted by 
Laplace, Lavoisier, and Ramsden, and describing 
different forms of compensated pendulums, &c., this 
being followed by a more lengthy chapter, treating 
of the expansion of liquids. In the course of this 
chapter the author points out the relations between 
real and apparent expansion, and describes the ar- 
rangement of apparatus employed in their investi- 
gations by Pierre, and Dulong and Petit. The ex- 
pansion of gases forms the subject of the next 
chapter, and here we find brief but clear accounts 
of the experiments of Gay-Lussac and Regnauit, 
with descriptions of the apparatus employed, these 
being followed by explanations of the terms ‘ abso- 
lute temperature” and ‘absolute zero,” together 
with accounts of the modes of measuring the density 
of gas, and notes on the draught of chimneys, &c. 
The next chapter—and a very interesting one it is 
—treats of fusion and solidification, including notes 
on the latent heat of fusion, freezing mixtures, con- 
gelation, crystallisation, supersaturation, &c. The 
beautiful experiment devised by Professor ‘Tyndall, 
for exhibiting the gradual decrystallisation of ice 
during melting, is also described, as are likewise the 
experiments made at Quebec by Major Williams, to 
show the expansive force of ice. Allusion is also 
made to the admirable theoretical investigations of 
Professor James Thomson, which led him to the 
conclusion, as long ago as 184¥, that a substance 








which, like water, expands in selidifying, must of | i 


necessity have its freezing or melting point lowered 
by pressure, a conclusion which was subsequently 
verified by the experiments of Sir W. Thomson and 
of Mousson. In the chapter under notice, the effect 
of stress in general (as distinct from hydrostatic 
pressure) upon melting and solution, is clearly 
pointed out, while some notes are also added on the 
“ regelation” of ice, to which attention was directed 
by Farady in 1850, and on the plasticity of ice, as 
evidenced in the motion of glaciers. 

The two chapters which follow next in order are 
devoted respectively to evaporation and ebullition, 
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and contain a description of apparatns for studying 
the formation of vapours, very clear explanations of 
the influence of temperature on maximum tension, 
accounts of Pouillet’s, Faraday’s, and ‘Thilorier’s, 
experiments on the liquefaction of gases, with 
descriptions of the apparatus employed, accounts of 
the remarkable experiments of Cagniard de la Tour, 
and Dr. Andrews, showing the continuity of the 
liquid and gaseous states, together with notes on 
various methods of producing cold by evaporation, 
including Leslie’s experiments and the freezing 
apparatus of M. Carré. 
of sbullition, also, we find the theory of ebullition ex- 
plained, and notes on Franklin's experiment, the de- 
termination of heights by the boiling point, Papin’s 
digester, Donny’s and Dufour’s experiments on the 
va eed of dissolved air on the boiling point of 
liquids, the spheroidal state, distillation, &c. 

The measurement of the maxiraum tension of 
vapours is very clearly treated in the next chapter, 
accounts being given of the experiments of Dalton, 
Regnault, Dumas, and Gay-Lussac. The experi- 
ments of Magnus in Germany, and of Fairbairn 
and Tate in this country are mentioned, but we 
regret to say that no particulars are given of the 


forms of apparatus employed by these experimenters. | 


The chaper also includes some tables, giving an 


abstract of the results obtained by Regnault, and | 


notes on the expression of vapour tension in 


In the chapter treating | 
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absolute measure, on the laws of combination bY 
volume, and other kindred subjects. Next we hav 
an interesting chapter on hygrometry, containing 
descriptions of a large variety of hygrometers, notes 
on moist and saturated air, and on various meteoro- 
logical matters, such as the formation of clouds, 
rain, snow, and hail, &c. 

Thethreesucceeding chapters, relating respectively 
to radiant heat, the conduction of heat, and calo- 
rimetry, are most important ones, and they deal in 
a simple and able manner with phenomena and 
modes of research which deserve most careful atten- 
tion from all engineering students. In the chapter 
on radiant heat we find explanations of the laws of 
cooling, of cooling by radiation in vacuo, of the 
| law of inverse squares (lately very fully dealt 
| with in our own pages by Captain Ericsson), of the 
| action of burning mirrors, of the different properties 
| of bodies with respect to radiant heat, some able 
| notes on the relation between emission and absorp- 
| tion, and on the theory of exchanges, and descriptions 
| of thermoscopi: apparatus, and of the arrangements 
| employed to measure the emissive, absorbing, and 
diffusive powers of bodies, ‘The property of diather- 
mancy, and the relation between radiant light and 
heat are likewise dealt with, as are also the pro- 
| perties of selective emission and absorption. The 
chapter on conduction of heat is equally good, al- 
| though scarcely so complete as the preceding. The 
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EXPERIMENTS ON RADIANT HEAT. 
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conducting powers of solids, liquids, and gases are 
dealt with, and several modes of determining these 
properties described ; but we find nothing concern- 
ing the property which has been sometimes termed 
‘‘ external conduction,” namely, the power possessed 
by a solid of receiving heat from, or communicating 
it to, a liquid or gas by contact. This power is a 
very important one, for in very many instances the 
external thermal resistance is so large in proportion 
to the internal resistance of a body, that the former 
alone need be taken into account in determining the 
quantity of heat which the body is capable of trans- 
mitting. Experiments on the amount of this ex- 
ternal thermal resistance have been made by M. 
Peclet, who, in his admirable treatise on heat, gives 
a formula and certain constants for enabling this 
resistance to be calculated. Some of the constants 
given by M. Peclet, however, are far from affording 
results agreeing with those obtained in practice, and 
the whole subject is one requiring more thorough 
Investigation than it has hitherto received. Of the 
chapter on calorimetry in the work before us, we 
must speak highly, and we must congratulate the 
author on the manner in which he has contrived, 
im a very limited space, to give a clear and suc- 
cinct account of a very comprehensive subject. The 
chapter deals with units of heat, thermal capacity, 
specific heat and the modes of determining it, Reg- 
nault’s experiments, and the Jatent heats of fusion 
and evaporation, while accounts are also given of 
Favre and Silimann’s, and Dulong’s experiments on 
the heat disengaged in chemical combination, and 
during combustion. 

_ The laws of thermo-dynamics are ably dealt with 
in the next chapter, the connexion between heat 
and work being explained, and accounts being given 


of Foucault's experiments, of the researches of | 
Joule, of the investigations of Carnot, and of the | 


interesting experiments carried out by Hirn to de- 
termine the relation between animal heat and work 
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The various laws of thermo-dynamics, 
also, are clearly stated, and their relation explained, 
while we have also notes on the heat lost in expan- 
sion, thermic engines, and the heat required for 


performed, 


change of volume and temperature. Some brief 
remarks on solar heat are also included, but we find 
no mention made of the elaborate and valuable re- 
searches recently carried out by Captain John 
Ericsson in relation to this subject. 

The chapterjon steam and other heat engines which 
sueceeds that just noticed, necessarily deals with 
its subject in a somewhat elementary style, but it is 
nevertheless very good of its kind; while, lastly, 
we have a chapter on terrestial temperatures, which 
deals clearly, although briefly, with an interesting 
subject. Altogether the second volume of the work 
under notice is fully equal to the first, and it is one 
which we can cordially recommend to students of 
natural philosophy. Finally, regarding the style in 
which the book has been produced by Messrs. 
Blackie, we cannot speak too highly, and the en- 
gravers and printers deserve the greatest credit for 
their respective shares in the work, 








TEMPERATURE TRANSMITTED 
RA- 
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BY INCLINED INCANDESCENT 
DIATORS. 

3y CAPTAIN JOHN ERICSSON. 

Tue notion has long prevailed that the surface 
of an incandescent body projects rays of equal 
energy in all directions. Laplace having full con- 
fidence in the correctness of this assumption founded 
upon it the well-known demonstration, proving 
that the radiant energy which emanates from the 
receding surface of the sun, possesses greater In- 
tensity than that emanating from the central regions 
of the luminary. But, actual observation having 
shown that the radiant energy from the sun’s 
border so far from being more intense, is considerably 








less than from the centre, the persistent mathe- 
matician was driven to the alternative of proving 
that the retardation produced by the sun’s atmo- 
sphere neutralises the assumed increase of intensity 
of the radiation emanating from the receding solar 
surface. How completely the ready symbols, 
manipulated by the great master, establish the 
truth of his proposition, will be found on reference 
to ‘*Méchanique Céleste,” tome iv., pp. 284-288 ; 
the result of the demonstration being that the 
solar atmosphere absorbs }} of the entire energy 
emanating from the radiant surface! Evidently 
Laplace did not regard solar radiation as molecular 
energy capable of being converted into dynamic 
energy, or he would have perceived the impos- 
sibility of }} being absorbed by the solar atmo- 
sphere. It is not intended to ‘enter on a criticism 
of the famous demonstration, but the question is so 
intimately connected with the subject under con- 
sideration that a brief reference to the main points 
will be necessary to show on what grounds the con- 
clusion was based that, but for the retardation 
produced by the solar atmosphere, the radiant 
energy of the luminary would be increased in the 
ratio stated. Accepting Laplace’s assumption that 
the intensity of the radiation increases with the 
obliquity of the rays (owing, it is supposed, to the 
increased number of rays contained in a given 
section) we must admit that the radiant energy 
from the regions near the sun’s border will be 
greatly enhanced. And since it has been found by 
actual observation that no increase of intensity 
takes place, the inference cannot be resisted that 
the retardation produced by the solar atmosphere 
neutralises the increased intensity occasioned by 
obliquity. It is evident that this retardation may 
be determined by calculating the assumed increase 
of intensity corresponding with the obliquity of the 
rays; but this calculation, it is also evident, will 
not show the full extent of retardation, since 
not only is there no increase but a considerable 
diminution of intensity towards the sun’s border. 
Hence, the amount of retardation determined 
agreeable to the theory that the radiant intensity 
is increased by the obliquity of the rays, will be 
still further augmented. The reader will readily 
perceive from this brief explanation, on what 
grounds Laplace’s amazing enunciation is chiefly 
based, that ‘‘ if the sun were stripped of its atmo- 
sphere, it would appear twelve times as luminous.” 

The foregoing reference to theories promulgated 
nearly a century ago, when solar radiation was but 
imperfectly understood, will be deemed irrelevant 
by those who have not made themselves acquainted 
with the contents of the recent work on the sun, 
by Pere Secchi (‘ Le Soleil,” P. A. Secchi, Paris, 
1870). ‘This eminent physicist, who has devoted 
more time to the investigation of the subject than 
any one else, now presents calculations proving that 
the retardation offered by the solar atmosphere to 
the passage of the rays, is so great that only a frac- 
tion of the radiant heat enters space. He sums up 
his investigation by the following positive state- 
ment: ‘Ist. At the centre of the disc, perpen- 
dicularly to the surface of the photosphere, the 
absorption arrests about %, more exactly 7%, of the 
total energy. 2nd, The total action of the absorb- 
ing envelope of the visible hemisphere of the sun is 
so great that it allows only 14% of the entire radia- 
tion to pass, the remainder, that is to say 7, being 
absorbed.” Persons accustomed to compare me- 
chanical equivalents, especially those who possess 
practical knowledge of the amount of mechanical 
power developed by the radiant heat emitted by 
incandescent bodies, cannot consistently accept 
Pére Secchi’s theory. Nor will the assumption that 
the radiant heat is absorbed by molecular motion in 
the solar atmosphere be accepted by those who take 
the practical view of the matter that the dynamic 
energy developed by the heat rays projected from 
the photosphere must enter space, less only the 
amount of work performed during the passage 
through the solar atmosphere, Investigations con- 
ducted by means of the solar calorimeter a yee 
in ENGINEERING, July 15, 1870), show that when 
the earth is in aphelion, the dynamic energy of the 
sun’s radiant heat on entering the earth’s atmo- 
sphere is 6.35 thermal units per minute upon one 
square foot of surface. The dispersion of the rays 
when the earth is in the position referred to, being 
in the ratio of 1 : 47,567, it will be seen that each 
square foot of the photosphere emits at least 
47,567 x 6.85 =302,050 units of heat per minute. 
Secchi says that only 4th of the heat emitted passes 
through the sun’s atmosphere. Accordingly 7 x 
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302,050=2,114,350 units per minute are absorbed. 
Now the development of one horse power requires 
83000 
772 

energy supposed to be absorbed represents a con- 
2114350 _ 


=42.7 units of heat per minute; hence the 


tinuous dynamic force, amounting to 


49516 horse power for each square foot of the sur- 
face of the photosphere. Considering that the sun’s 
atmosphere is composed of highly attenuated gases, 
containing a very small quantity of matter, pro- 
bably not much more on a given area than the ter- 
restial atmosphere, the assumption that the stated 
enormous energy is continually being arrested by 
the solar atmosphere, is utterly at variance with the 
principles of mechanics. But as it is not our in- 
tention on this occasion to combat the erroneous, 
not to say absurd, doctrines relating to solar heat, 
contained in the pages of ‘“ Le Soleil,” let us at once 
proceed to investigate the subject of radiant heat 
emanating from incandescent bodies. If we can 
prove the fallacy of the assumption that radiators 
emit heat rays of equal energy in all directions, we 
destroy the principal foundation supporting the 
false theory which has led to the conclusion that 
only 4th of the energy developed by the sun pene- 
trates its atmosphere. ‘The subject will be presented 
in two sections; lst. Radiant heat emanating from 
inclined incandescent planes. 2nd. The radiation 
of incandescent spheres, the first section only to be 
discussed in the present article. 

The reader is aware that the experiments relating 


detached, is applied to the disc in order to prevent 
radiation from the semispherical back towards the 
thermometer, when the inclination is great. During 
experiments, the apparatus is placed near an air 
furnace, hose being attached for supplying a con- 
stant stream of water through the jacket. ‘The fur- 
nace having been charged with combustibles capable 
of producing a steady fire, and heated to the re- 
quisite degree, the disc is inserted. Having remained 
in the furnace until the colour of the metal ap- 
proaches bright orange, the dise is quickly with- 
drawn and placed over the open conical vessel, sup- 
ported by the journals, as shown by our illustration. 

Agreeable to the theory, the correctness of which 
we are going to disprove, the incandescent disc, 
placed at the inclination shown in Fig. 1, will 
transmit a higher temperature to the thermometer 
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than if it were placed at a greater angle to the 
vertical line; the reasons assigned for this assump- 
tion being that the same number of radiating points 
are presented by the disc, and the same number of 
rays of equal energy emitted, in either position, 
while in the former they are more concentrated than 
in the latter. This explanation involves the pro- 
position that parallel rays projected at an acute 
angle, from a given number of radiating points, 
transmit greater intensity than an equal number of 
parallel rays projected at a less acute angle to the 
radiant surface. ‘That this proposition, although un- 
tenable, is very plausible, will be seen by reference 
to Fig. 2. Let a4 represent the inclined radiant 





surface and a@cbé the several radiating points pro- 





jecting heat rays towards the spaces, dfand sg. 














dispensable for each change of inclination. The 
number of changes of inclination during the inves- 
tigation have, therefore, been limited to ten, be- 
ginning with 90° and ending with 10° inclination 
to the vertical line. It will also be evident that the 
high temperature renders it practically impossible 
to impart exactly the same degree of incandescence 
at each operation. The best that can be done is to 
maintain the furnace at a uniform temperature, and 
to expose the disc to the action of the heat during 
an equal time for each operation. This method, 
though not precise, has, it will be shown, conclu- 
sively established the fact that the temperature 
transmitted to the stationary thermometer by the 
radiant heat, varies in the exact ratio of the sines 
of the angles formed by the face of the disc, and a 
line drawn from its centre through the centre of the 
bulb. The result of an experiment made with great 
care will be found recorded by the diagram, Fig. 3, 
in which the ordinates of the curve, ad, represent 
the sines of the angles formed by the disc and the 
line mentioned, the ordinates of the irregular line, 
cde, representing the temperature transmitted to 
the stationary thermometer. ‘The figures inserted 
below the base line, /7, show the number of degrees 
of inclination corresponding with the sine repre- 
sented by each ordinate, while the figures above the 
curve, a6, show the discrepancy between the cal- 
culated and the actual temperature transmitted to 
the stationary thermometer. It will be found on 
inspection: that the mean difference of the actual 
and the calculated temperature adove the curve is 
1.94°, that de/ow the same being 1.08° ; hence the 
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to the radiant heat of solid bodies, an account of 
which has previously appeared in ENGINEERING, 
were so managed that the atmospheric air was ex- 
cluded from the radiator and from the thermometer 
employed. ‘The radiation of flames, it has been 
shown in previous articles, cannot be ascertained 
within a vacuum, nor is it easy to confine solid in- 
candescent radiators of large size within an exhausted 
vessel, while ascertaining their radiant power. Some 
expedient, therefore, must be adopted to prevent 


the disturbing influence of the surrounding air on | 


the recording thermometer, when experimenting 
within a vacuum is not practicable. Evidently this 


ean only be effected by keeping the air surrounding | 


the bulb in a perfectly quiescent state. 
lowing description will show the device which has 
been resorted to. 

Fig. 1 on the preceding page represents a vertical 
section of a conical vessel, the bottom of which is 
semispherical, the top being open and provided with 
a wide flange, A broad ring with journal bearings 
attached on opposite sides, is bolted to the flange 
mentioned ; a circular disc of cast iron, the back of 
which is semispherical, being suspended across the 
top of the conical vessel, supported by journals 
resting in the bearings adverted to, A jacket, 
through which a stream of cold water is passed 
during experiments, surrounds the conical vessel, 


the recording thermometer being inserted near its | 
of the thermo. | 


semispherical bottom. ‘The tube 
meter is bent in order that the entire upper half of 
the bulb may be exposed to the radiant heat of the 
circular disc, while the lower half is enclosed in a 
casing composed of non-conducting materials, 
scarcely needs explanation that the air within the 
semispherical chamber containing the thermometer 
will remain in a quiescent state, since the heat is 
— from above. The cold air at the bottom 
obviously cannot be replaced by heated air from the 
top. 
carried downward by conduction, from particle to 
particle of the confined air, will be completely ab- 


sorbed by the surrounding cold vessel. Conse- have been instituted. It will be evident that owing 
quently, the action of the enclosed thermometer will | to the high temperature of the disc, it will cool 
be sutliciently undisturbed to afford reliable indi- | very rapidly after being removed from the furnace 
The inclination of the radiating circular | and placed in position over the conical vessel, and 
dise is regulated by a graduated quadrant and an | that the thermometer, however sensitive, will re- 
index secured to one of the journals, in such a | quire so long a time before reaching maximum in- 


cations. 


manner that it may be readily detached and again 
applied. A casing, likewise readily secured and 


The fol. | 
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‘The number of radiating points and the number of | 
heat rays projected, being alike in each case, while 

the space represented by /g is only 4rd of that re- 

presented by d/, it must be admitted, if we assume | 
all rays to possess equal energy, that the concen- | 
tration of heat within / g is three times greater than | 
within ¢@f. In other words, that a given area within 

kg receives three times more heat than an equal 

area within df. This apparently correct view of | 
the question, and its application to spheres, led 
Laplace astray in his demonstration concerning solar 
intensity. In the second part of our discourse, 
which, as already stated, will be devoted to incan- 
descent spheres, the influence of the spherical form 
on radiant intensity will be fully considered. In 
the meantime, we must admit that the demonstra- 





At the same time, the trifling amount of heat | made ourselves acquainted with the apparatus con- 








It | 


| tion contained in Fig. 2 is unanswerable under the | 
stipulated condition that all heat rays emitted by a | 
radiator possess equal energy. Our task, therefore, 
will be to show, practically, that the stated condition 
is based upon untenable ground. Having already 


structed for this purpose, we may at once proceed 
to consider the results of the experiments which 





dication, that only one inclination can be experi- 
mented on at a time, thus rendering reheating in- | 


I 10 
mean discrepancy is only 0.86° Fahr. Considering 
the difficulty of imparting an equal temperature at 
each operation during the experiments, this discre- 
pancy between the calculated and the actual tem- 
perature transmitted by the radiation of the incan- 
descent disc is unimportant. We are compelled, 
therefore, to accept the conclusion that the tem- 
peratures vary evact/y as the sines of the angles of 
inclination of the radiant surface. It has been 
deemed proper, in view of the great importance of 
this conclusion, and in order to render the subject 
clearly understood, to introduce Fig. 4, showing the 
several angular positions of the incandescent disc 
during the investigation. Dotted lines, it will be 
seen, have also been introduced connecting these 
angular positions with the corresponding ordinates 
of the curve, a4, in Fig. 3. A mere glance at the 
geometrical representation contained in Figs. 3 and 
4, will show that the temperatures indicated by the 
curve correspond exactly with the sines of the angles 
of inclination of the disc. Bearing in mind the 
facts thus established, let us again refer to Fig. 2, 
in which the space, /g, is 4rd of the space, 7/7, We 
are now enabled to demonstrate that the tempera- 
ture within the former will be only one-third of the 
temperature within the latter. Laplace and his 
followers, assuming the reverse to be the case, viz. : 
that the temperature within /g will be three times 
higher than within d /, their estimate of the radiant 
intensity of inclined surfaces will obviously be too 
high in the inverse ratio of the sines of angles of 
inclination. The consequence of this grave mistake, 
with reference to the radiant power of incandescent 
spherical bodies, will be discussed in the next article 
on radiant heat. 

New York, December 15, 1871. 








THE INSTITUTION OF CIVIL ENGINEERS. 

Tue first ordinary meeting of this Institution for the year 
1872 took place on Tuesday, the 9th inst., when Mr. Hawks- 
ley, who was elected President at the annual meeting in 
December, delivered an address, which was much applauded 
throughout, and of which the following is a brief summary : 

Before proceeding to the customary business of the even- 


| ing, allow me to discharge, with heartfelt satisfaction, the 


most agreeable duty of congratulating the assembled members 
of this Institution on the providential restoration of His 
Royal Highness the Prince of Wales to a state of apparently 
assured recovery, from that imminent danger by which one 
short month ago the life of His Royal Highness was hourly 
threatened. On no other occasion has the nation mani- 
fested so unequivocally, and so unanimously, its entire 
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sympathy with, and for, our beloved Queen, and with, and 
for, that estimable lady, the Consort of His Royal Highness. 
It will be a lasting satisfaction to us that, by a solemn ad- 
journment of our usual meeting, we recor the only 
way open to us, our sorrowful appreciation of the magnitude 
and gravity of what then appeared to be an impending national 
alamity. : 

- Referring to the momentous events of which we—perhaps 
happily for ourselves—had been the passive spectators, the 
President observed that they were accomplished not more 
by the peculiar military organisation of one of the belli- 
gerents than by the superior manner and extent to which 
that belligerent had, by previous preparation and by sudden 
application, utilised the art and resources of the engineer. 
‘As the disasters which had befallen our friends and neigh- 
bours might, in turn, befal us, unless we prepared against 
them, Mr. Hawksley felt no restraint in saprereing the 
distinct opinion, and the warning it might » that the 
future safety, and possibly, also, the national existence, of 
this kingdom woul: cone upon the judicious, wise, and 
far-seeing policy with which the Government of the day, and 
of every day, should be guided to the timely and effectual 
efforts to avail itself, for the purposes of national defence, 
of the devising and constructing ability of the experienced 
and practical engineering profession. The recent conflicts 
in Russia, Denmark, Italy, America, Austria, and France 
had taught that the wars of the nineteenth century had 
been equally remarkable for the suddenness with which 
they had been gommenced, and for the rapidity with which 
they had been carried on to a termination. Invariably, too, 
we had seen, in the case of otherwise equally matched 
antagonists, the victory had been realised by the combatant 
that was best provided with the weapons and munitions 
which, notwithstanding the existence of Government ar- 
senals, had been devised in and had been largely drawn 
from the offices and workshops of the non-military engi- 
neer. Nor could we exclude from our convictions that 
nations had latterly become relatively smaller, exactly as the 
means of locomotion and facilities for the exchange of 
ideas had become relatively greater, and that, consequently, 
there had for some time past existed a general tendency to 
the disappearance of the minor States by their absorp- 
tion in the already major nationalities. Now, discrediting 
the popular nation that England was invincibly strong 
within, and that her “streak of silver sea” was sufficient 
for her effectual protection from without, and seeing, 
too, that her people were seriously dependent on other 
and distant countries for their daily supply of food, 
and equally so for their employment in the manutfac- 
ture of exchangeable commodities, the President ventured to 
ask whether the engineering skill and resources of this 
country had been sufficiently availed of for the defence of our 
coasts, and for the maintenance of our undoubtedly needful 
power at sea. Looking at the question fromsan entirely 
non-aggressive standpoint, and with the fullest desire to dis- 
countenance any wasteful expenditure of public money, he 
was nevertheless compelled to answer in the negative ; for, 
although it might be admitted that we had of late accom- 
plished something valuable by way of instalment for the 
defence of our hearths and homes, and that we were still 
prosecuting this good work in a hesitating and perfunctory 
manner, and that we might at some future day, if we were 
let alone long enough, bring the operation well nigh to an 
end, yet Mr. Hawksley thought all would agree that the 
means of protecting our distant colonies, and of securing the 
safety of our world-wide commerce, without which com- 
mercial and manufacturing England was nothing, did not 
at this moment exist. The articles so much needed could, 
however, be furnished by the combined efforts of our nu- 
merous engineers, shipbuilders, and machinists in any quan- 
tity, but not, as many assumed, at any moment, provided 
the opportunity were afforded to them, by the prudent with- 
drawal of those official, and it might even be Parliamentary, 
impediments by which the way to the speedy attainment of 
so grand an object as the establishment of an effective 


oceanic police was now barred. The numerous ships which’ 


had distinguished themselves by their speed, their sea- 
worthiness, their cabability of making and sustaining the 
strain of long voyages, and of encountering the vicissitudes 
of weather and climate, not to say of occasionally under- 
taking warlike operations, were all the work of private 
builders. Towards the proper construction of a floating 
policeman, attention should be directed to the best means 
of obtaining the four following essential properties, among 
others: First, moderate draught, second, great stability, 
third, high speed when under steam, and, fourth, a com- 
petent stowage for fuel. These qualifications were not in- 
consistent ; but a heavy armouring would, Mr. Hawksley 
thought, be incompatible with, and be unsuited to, the uses 
to which such ships would in time of war be put, namely, 
those of protecting our colonies, of convoying our merchant- 
men, and of scouring from the seas the ships of our enemies. 
For home purposes it was obvious that few, if any, large 
armour-plated vessels could successfully withstand the attack 
of a cloud of rapidly moving sea hornets each armed with a 
single heavy gun. 

Turning to more peaceful topics, the President first alluded 
to the successful completion of one of the greatest, though 
not, perhaps, the most difficult, of the many important under- 
takings of the present age—the Mont Cenis tunnel. The 
conception of this noble work was distinguished by a grandeur 
which at one time seemed to imperil the realisation of the 
scheme ; and it was believed that if the Emperor Napoleon 
had not himself fully appreciated the importance and the 
practicability of the project when others doubted both, and 
thus brought the two Governments of France and Italy to 
the support of the undertaking, it would not. have been pro- 
ceeded with. Another great work of forei igin, the Suez 
Canal, had also been very recently complossitniier nearly 
ten years of indomitable perseverance and the expenditure of 
many lives and much treasure. For a time the project 


languished, but at length, owing to the untiri of. 
M. Lesseps, the undertaking had been carried 4 Thotansl 





having been made, the English avd other commercial 
countries were freely availing themselves of the opportunities 
it afforded as a water highway from the Mediterranean to the 
Red Sea, the Indian Ocean, the shores of the Pacific, and the 
continent of Australia, and were thus practically testifying 
to its present utility. It was to be hoped that, whether or 
not a commercial success was found to follow upon the 
realisation of this great adventure, the means would be always 
forthcoming to prevent it lapsing into decay and consequent 
desuetude. Railway construction abroad had been greatly 
interfered with, and in some parts of Europe almost arrested 
by or as a consequence of the recent wars. Influenced by 
such events, quite as much as by the financial collapse of 
1866 in England, various suggestions had been disregarded 
for some years for improving the means of communication 
between this country and France, for extending the European 
system of railways to or towards our Eastern possessions, for 
uniting the Swiss and German network of railways with that 
of Italy, and for completing by private enterprise rather than 
by Governmental action the vast ramification of iron roads 
which were required in India for the civilisation, the good 
government, and the general advantage of 150,000,000 
subjects of the British Crown. On the last-mentioned of these 
matters Mr. Hawksley had to remark, with considerable 
anxiety, that our Government had of late manifested a ver 
unwise disposition to discourage private enterprise, which, wit 
all its admitted defects, had made England the great nation she 
is, and to amass to itself all that most dangerous and necessarily 
ill-used, if not misused power and influence which were created 
by the possession of many places, much patronage, and the dis- 
tribution of large funds, raised not for the few and compara- 
tively uncomplicated purposes incidental to the care and pro- 
tection of the people, but for the purpose of entering in to 
an unnatural and depressing competition with the persons, 
sole or aggregate, from whose pockets the pecuniary means em-+ 
ployed by the Government were derived. Again, the existing 
railways in India, now both extensive and important, at 

resent possessed the advantage of an uniform gauge of 5} ft. 

Vould it be believed that this existing uniform gauge was to 
be departed from, and that upon the obviously crotchety 
suggestion of some unknown individual the French metre 
gauge of 3 ft. 33 in. was in future to be employed? Thus 
in India the Government were about to introduce the evils 
consequent upon the absence of uniformity of gauge, as well 
as to initiate one of the worst founded and most perplexing 
measures of length—a measure which based its claim to 
universal acceptance on the intangible ground that its length 
was, by its Own improvable assertion, exactly one-tenmillionth 
part of a pete of the earth's equatorial circumference. 
The introduction of the French metrical standard into India 
might possibly be! justified on the ground of expediency if 
England had previously adopted it ; but till then the Presi- 
dent ventured to assert that the attempt to force upon the 
Oriental mind a novel system, and the labour of acquiring 
what would beto it an uncouth jargon, was as injurious as it 
would ceriainly be unsuccessful, 

Mr. Hawksley next passed to that branch of engineering— 
hydraulic engineering—in the practice of which he had been 
most engaged, and upon which he could therefore speak with 
such confidence asa long and varied experience might justify. 
This branch embraced and for the most part restricted itself 
to the practical applieation of those of the physical sciences 
which relate to the properties, conduct, and treatment of 
fluids, whether inelastic or gi It, therefore, compre- 
hended within its scope the provision and distribution of 
water and gas for the supply of towns, the collection, con- 
veyance, and utilisation of sewage, the employment of at- 
mospheric air asa means of impulsion in tubes and for 
ventilating mines, the improvement of rivers and estuaries, 
the reclamation and defence of land from the sea, the 
drainage of fens, and the collection and application of water 
for use in irrigation, besides rendering its assistance to the 
determination of the suitable form and the mechanical power 
to be given to a ship to enable it to fulfil the conditions im- 
posed by the needs of commerce and the obligations of 
war. We had of late years, remarked the President, 
become acquainted, within narrow limits of error, with 
the extent and effects of the periodical fluctuations of 
observed rainfalls and the influence of elevation on the 
amount of water capable of being utilised for the supply 


of cities; so we knew what allow; J were to be made 
for the losses of evaporation frown iring surfaces of 





land and water. In like mann¢ could now estimate 
with considerable precision the ture of the floods for 
which proyision must be made in s§h@eednstruction of weirs 
and by-washes. We had also gr tained to rules of 
construction more satisfactory thamythe -‘ rule of thumb” 
and the “scowl of brow” methods of guar predecessors, and 
finally had become acquainted withthe true measures of 
the wants and requirements of various populations, and 
even with the limits within which waste might be controlled. 
In regard to the system of constant supply of water, which 
was to come into operation in the metropolis on the 21st of 
February next, Mr. Hawksley observed that fittings in use 
in London were of a kind and were ina condition so unsuited 
for the reception of the constant supply that the greatest care 
and caution, must be exercised in its introduction—on the 
one hand, to preyent an unsustainable amount of waste, and 
on the other hand, to avoid the destruction of property. which 
would otherwise .xegult. from the bursting of pipes and the 
overflowing. of cisterns.. Not only were the consumers’ pipes 
and fittings.of a very upsubstantial character, but in too 
many cases they were built into walls, and were carried be- 
hind plastering,.and were laid within ceilings to which no 
means of access were afforded. Again, asarule, the water 
closet apparatus was, to say the least, in a very imperfect 
and unsatisfactory state, as were all the overflows, which, for 
the most part, communicated with the soil pipes or drains, 
and so operated.to,introduce the noxious sewer gases into the 
apartments in which, the apparatus was placed. A provision 
was usually made (which, however, not unfrequently failed 
to prevent this.amischievous consequence) by trapping the 
air and overflow pipes with water from the periodical 








overflowing of the cistern; but as this system of waste, 
which was now only in temporary operation, would become 
ruinous if the water were constantly overflowing, it fol- 
lowed that, along with the alterations due to the intro- 
duction of the constant supply, other alterations, in many 
cases of a still more extensive character, would need to be 
effected. The success or failure of this well-intended measure 
would depend then not so much upon the water companies 
as upon the discretion with which the public authorities 
might proceed to put it into operation. If due caution were 
exercised by the selection of small districts, and by pre- 
ference those in which the dwellings of the industrial classes 
most abounded, and so, after reforming the fittings of one 
district, advancing to another, a successful issue may be 
anticipated ; but, on the other hand, if the authorities allowed 
themselves to be actuated by injudicious and impetuous 
representations, a sudden revulsion of feeling and a con- 
sequent collapse will be inevitable. Amongst the questions 
involved in the discussions relating to the measures proper 
to be adopted for supplying towns with water was that of 
the selection of the fitting source. Of late years some 
theoretical chemists had gone so far as to assert that the 
presence of nitrates, nitrogen, organic carbon, and common 
salt in potable waters, were infallible indications of matters 
injurious to health and not improbably dangerous to life 
itself. Nay, even the unwarrantable phrase “ previous 
sewage contamination,” had been invented to frighten Her 
Majesty’s — from the use of some of the purest and 
most agreeable descriptions of water the world could furnish ; 
whilst the phrase, “ solid impurity,” had been used to 
represent the ordinary saline ingredients, which more than 
95 per cent. of the waters available for the use of mankind 
contain. Again, on the occasion of an epidemic alighting, 
as epidemics were accustomed to alight, on any of our 
English cities, an official medical man was sent down, 
and in the majority of instances forthwith charged the 
prevalent disease upon the charactor of the water supply. 
On this the President remarked, in the first place, 1 find as a 
fact, that the towns in which the highest death rates had 
been found were exactly those towns in which the com- 
mended waters were supplied; in the second place, that in 
the towns in which the lowest death rates had prevailed the 
discommended waters were habitually drunk; in the third 
place, that in the case in which the character of the water 
supply was unvarying, as, for instance, where the water was 
derived from deep shafts sunk in the open country quite 
remote from population, the death rates of the towns thus 
supplied exhibited when plotted on a diagram, precisely the 
same undulations and transitions from the minimum to the 
maximum, and again from the maximum to the minimum, 
that were exhibited in the instances of those towns in which 
the supply was and must necessarily be, variable in the very 
mei upon which the theorists based these untenable, 

ut, nevertheless, truly alarming doctrines; in the fourth 
place, the noxious compounds for the presence of which the 
water supply and the water suppliers were endeavoured to 
be made responsible were actually furnished by rain or the 
atmosphere, and sometimes by both, or they were actually 
present, more or less abwadantly, as the ordinary mineral 
constituents of the strata from which the water was with- 
drawn. Whilst, then, he was led by a diligent investigation 
of comparable results to the irresistible conclusion that the 
doctrines in question rested on no solid foundation of ascer- 
tained fact or inductive theory, he did not on that account 
rush to the opposite extreme, and declare his opinion to be, 
that the hydraulic engineer might therefore ignore the 
chemical inquiry and in general accept any source from which 
a competent supply could be obtained. On the contrary, it 
was the first duty of the engineer to investigate every avail- 
able source, and to recommend that one which, under the 
conditions of the case, would be the most suitable for the 
general purposes of the population. Thus for the supply 
of a manufacturing town in which water was to be largely 
used for business purposes, a soft water collected from moors, 
although it might not be colourless, would prove to be the 
most. advantageous ; whilst for the supply of a non-manu- 
facturing town, a coloured water, whatever might be its 
other useful properties, would not be tolerated. ‘I hus in the 
manufacturing districts of Yorkshire, the brilliant water 
with which Brighton was satisfactorily supplied would be 
contemned on account of its hardness, whilst, in Brighton, 
the softer waters with which many districts of Yorkshire 
were also satisfactorily supplied, would be repudiated on 
account of their peaty colour. 

On the subject of the removal of the sewage of towns it 
was remarked that in house construction it seemed desirable 
to abandon the use of earthenware tubes, with numerous 
and imperfect joints, and to substitute the use of iron pipes, 
with few and perfect joints. By this simple arrangement 
the escape of foul water and fetid gases from the drains into 
the lower stories of our dwellings might be effectually pre- 
vented. The question of the best means for effecting the 
purification. of sewage water and for the utilisation of 
sewage matter was. still unsettled. Mr. Hawksley admitted 
that liquid sewage in aid of the cultivation of land was 
sometimes applicable to the needs of small communities, 
but he had not as yet seen any evidence of its general 
availability in the cases of large communities. On the other 
hand, the process of purification by chemical means seemed 
to be souiheziy suitable for adoption in those frequent cases 
in which the utilisation of the sewage by the process of 
irrigation was infeasible. No improvements of importance 
had been recently effected in the manufacture and distribu- 
tion of gas for the purposes of illumination; and it seemed 
impossible that, so long as an abundant supply of coal could 
be commanded, the use of gas produced from that article 
would be superseded, or that the methods of distillation by 
heat would undergo much alteration. It was of interest to 
engineers to know that year by year gas undertakings were 
increasing both in number and magnitude, and that the 
consumption of gas in nearly all large manufacturing towns 
had become duplicated in about every eight years from 1840 





to the present time. 
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The Frames are each punched from one plate of wrought- 
iron }} in. thick, and are strongly secured to one another by 
deep wrought-iron cross stays, and are strengthened longitu- 
dinally by a cast-iron foot-plate. The buffer beams are of 
well seasoned oak plated with iron. The buffers are fixed 
centrally and act both as buffers and draw springs; the 
centres are 2 ft. above rail level. 

Wheels and Axles.—The wheel centres are of wrought iron, 
and have the balanced weights forged in them. The tyres 
are of steel, 5 in. wide, and 2in. thick on the tread. The 
diameter of the leading wheels is 2 ft. 3 in., and of the driving 
and trailing wheels 3 ft. over the tyres. The axles are of the 
best double-fagotted Yorkshire iron ; the journals are 4 in 
diameter by 6} in. width. 

The Cylinders are of the best hard cylinder metal, 10 in. 
diameter, and fitted for a stroke of 18 in. The cylinders, be- 
sides being bolted securely, are accurately fitted into open- 
ings cut out in the frame for their reception. ‘lhe covers are 
secured by Zin. turned bolts and studs. Waste water cocks 
are fixed to each end of the cylinders, and connected together 
by suitable levers to the foot-plate. The slide valves are 
of gun-metal. Displacement lubricators are fitted to each 
cylinder. 

"The Pistons are of cast iron, 2 in. wide, and are fitted with 
gun-metal rings. The rods are of the best Yorkshire iron, 
lgin. diameter, secured to the pistons by nuts, and to the 
cross-heads, which are of crucible steel, by cotters. 

The Connecting and Coupling Rods are of the best scrap 
iron, fitted with heavy brasses secured by suitable cotters. 

The Valve Motion is of the best Yorkshire iron. The links 
are movable, and the reversing is effected by means of a screw 
and hand wheel. 

The Regulator is fixed in the smokebox, an internal pipe 
conveys the steam to it from the top of the dome. 

The Feed Apparatus consists of one No. 6 Giffard’s injector 
and a pump worked from the right-hand crosshead. All the 
handles are brought up to the foot-plate. The feed pipes are 
of copper. 

The Tanks are fixed on each side of the foot-plate and 
collectively contain 500 gallons. The coal bunker is fixed 
behind the foot-plate and will hold 15 ewt. of coal. 

Brakes.——The engine is fitted with a screw brake to four 
of the wheels, and has in addition an approved adaptation of 
Le Chatelier’s counter-pressure steam brake. 

The boiler is cleaded with wood and covered with sheet 
iron. The dome cover is of polished brass. The sand boxes 
are placed on each side of the foot-plate in advance of the 
driving wheel and worked from the foot-plate, The fittings 
are similar to those used on the best English engines. A cab 
is fixed over the foot-plate, which is clearly shown in the 
engraving. Throughout the engines are made of the 
best materials and workmanship, and are in every respect 
well adapted for use on a light railway under the conditions 
which they are designed to fulfil. 


ROBERT'S DIFFUSION PROCESS. 


We illustrate, on page 20, a modification of M. Robert's 
well-known 5 pn for extracting the juices of beetroot or 
sugar-cane, and commonly called the diffusion process. This 
process is based on the curious osmatie properties of organic 
cells when placed in liquids containing different solutions. 
By reason of this property, the liquids mutually exchange 
their solutions, and gradually arrive in a condition of equili- 
brium as regards the degrees of concentration, the mem- 
branes of the organic cells, although apparently impenetrable, 
allowing the interchange of the solutions. 

Applied in practice the beetroot or cane is cut into slices, 
and immersed in its own weight of water, when it gradually 
yields its saccharine matter, until the water and the beet or 
eane contain an equal percentage of saccharine matter. 
By employing a series of vessels charged with slices of the 
material in different stages of exhaustion, and adding liquids 
of different degrees of concentration, the whole of the 
saccharine matter is extracted, the process of mechanical 
pressure is avoided, and a better result is obtained. By the 
ordinary process of M. Robert, pure water is fed into a vessel 
containing the almost exhausted beet or cane, and thence 
into other vessels containing less exhausted material, until 
at the last water saturated to almost the maximum degree is 
brought in contact with the fresh slices. By this arrange- 
ment the process of extraction is constant, and the results 
are almost perfect. In the modification illustrated, the series 
of vessels is abandoned, and one single chamber is employed 
instead. In the centre of the chamber is a feeding cylinder 
containing one feeding screw driven by gearing from above. 
The cane or beetroot sliced is passed through a hopper to the 
bottom of the feeding chamber, whence it passes out through 
openings into the outer cylinders or diffusers, and, gradually 
rising to the top, is carried off by a regulating rake driven 
by independent gearing. From the top of the diffuser, water 
is slowly supplied through small pipes, as shown, meeting in 
its descent the most exhausted of the slices as they rise to 
the discharge level, and passing through to the richer 
material as it becomes more and more saturated. At the 
bottom it issues through perforations or outlet pipes, and is 
carried off to a cistern, where it ig heated, and is then re- 
turned upon the cane through the certral feeding tube, by 
which the cane or beet is supplied to the diffusing chamber. 
‘This apparatus, which has answered well at beet sugar and 
spirit works, has also been applied to cane sugar factories, 
where it promises good results. 


New ZRALAND Tetrorarny.—Therea 
speet of New Zealand becoming connected by telegraph with 
the south. Recently Mr. Puckey, a native commissioner, 
endeavoured to open negotiations with the natives upon the 
subject, but they obstinately refused to listen to his proposals. 
Mr. James Mackay, a gentleman not connected in any way 
with the local government, but who is known to possess great 
influence with the natives, has, however, been more 
fortunate, 


ars at last a pro 





AMERICAN WOOD-WORKING 
MACHINERY. 

WE have on numerous occasions laid before our readers 
illustrations and descriptions of various types of wood- 
working machinery constructed by English firms, and we 
this week publish a two-page engraving of some wood- 
working machines of American manufacture which will 
show the progress which is being made in that country. 
It is not so very many years since the wood-working 
machinery constructed in the United States consisted almost 
exclusively of the old wooden framed patterns—excellent 
patterns in their way many of them no doubt—but still not 
comparable as regards durability, and really first-class 
work with the machinery made in this country. The 
wooden framed wood-working machines are still very ex- 
tensively made on the other side of the Atlantic, and their 
cheapness, when regarded from the first cost point of view, 
will no doubt cause them to continue to be made in large 
quantities ; but while this is the case a demand has, we are 
glad to say, arisen for something better, and this demand 
is a growing one. 

The machines which we illustrate this week have all been 
constructed by Messrs. Richards, London, and Kelley, of 
Philadelphia—a firm who started about two years ago with 
the special view of manufacturing the superior types of 
wood-working machines, and who may, in fact, be regarded 
as the introducers of this higher class manufacture in 
America. The machine which is shown in side elevation 
in Fig. 1 (to a scale of 4in.—1 ft), is a compound timber 
planing machine, with carriage feed arranged by Messrs. 
Richards, London, and Kelley for the Pennsylvania Central 
Railroad. This machine is intended for planing rectangular 
sections to 12 in. square, or 20 in. wide if necessary, acting 
on one, two, or three sides at the same time. The mode of 
operation is with what is termed parallel cutters, the axes 
of the spindles being parallel to the face of the wood—an 
arrangement which admits of the employment of a large 
amount of cutting edge. 

The top cylinder has a speed of 7000 ft. per minute at its 
periphery, and carries three cutters, 20 in. long, making an 
aggregate of 60 in. of cutting edge; while its vertical range 
is 18in. The vertical spindles have coincident adjustment 
across the’ machine, by means of two geared traversing 
screws, operated by the hand wheel on the front. The 
timber rests on a series of movable studs of soft metal, that 
raise it above the face of the bed to receive the action of the 
side cutters. Or in the case of planing but two sides of 
the piece, one of the vertical spindles is projected below the 
surface of the bed on one side, in which case the timber rests 
directly on the face of the carriage. The carriage is of cast 
iron, with a rectangular cored section, having the usual T- 
grooves in its top to receive the clamp bolts. The top is 
also laid out with parallel dimension lines for determining 
sizes. There are, besides, adjustable gauges behind the 
timber for the same purpose. The carriage is moved by a 
wire rope, winding right and left on the central drum, seen 
on the engraving. The feed motion is constant at 40 ft. per 
minute forward, and 80 ft. per minute back, and is con- 
trolled by the two hand levers seen on the front. The belt- 
ing is arranged overhead for all the spindles, so as to leave 
aclear space both before and behind the cutter frames for 
loading or removing the timber. 

The object of the machine is to secure the more rapid 
planing of the framing of railway cars and other timber, 
which has heretofore been done in the United States on the 
traversing machine known in America as the Daniels 
planer, which planes but one side at a time. 

Fig. 2 of our engravings is a side elevation of a lumber 
planing machine—drawn to a scale of 3 in.—1 ft.—designed 
and constructed for the United States Navy Department 
by Messrs. Richards, London, and Kelley. It is arranged 
with what is termed “traversing” cutters, the plane of 
rotation being parallel to the face of the lumber. The 
carriage has three motions each way, continually at the 
control of the operator, by means of the hand levers seen on 
the front, the motion being reversed by means of shifting 
belts, as in metal-planing machines. The carriage is con- 
structed of wrought iron, covered with a transverse layer of 
hard wood, and has the usual end-dogs for holding the 
lumber. 

The cutter-head is of wrought iron, carried on a steel 
spindle, the weight resting on a sectional “ Scheile curve” 
bearing of hard brass. The speed of the cutters is 12,000 ft. 
per minute, and the feed motion from 16 to 40 ft. in the 
same time. The high speed of the cutters in these 
machines, and their action being, as a rule, parallel with 
the deepest section of the lumber, prevents that disturbing 
action which tends to spring the latter, and renders them 
especially adapted for planing such pieces as require to be 
perfectly true when finished. The machine we illustrate 
is intended for general dockyard uses, as one of a system of 
improved machines, being introduced under Mr. Danielson, 
Naval Constructor at the Philadelphia yards. 

Figs. 3 and 4 show a reciprocating cross-gaining and re- 
cessing machine, drawn to a scale of § in.—1 ft., which has 
been arranged and is now being built by Messrs. Richards, 
London, and Kelley, for the United States Navy Depart- 
ment. The machine is of a somewhat anomalous character, 
although directed to general purposes, and corresponds in 
some respects to a metal-shaping machine, except that it 
operates with rotary tools. The immediate purpose of the 
machine illustrated is to cross gain hatch gratings. The 
reciprocating carrier, or ram, has a stroke of 24 in., and is 





operated by a pivotted lever and link, seen in the side 
elevation. This lever receives motion by means of a crank 
inside the frame working in a slot, so as to give a quick 
return and slow forward motion, as in the Whitworth shap- 
ing machines. The vertical movement of the cutter spindle 
is controlled by the hand lever seen on the top, the depth 
of the cut being regulated by the system of adjustable stups 
seen on the saddle. The carriage is moved by rack and 
pinion, operated by the large hand-wheel in front. To 
regulate its motion there is another system of adjustable 
stops on the front of the carriage, which come in contact 
with the hinged panel seen in the side view. 

In using this machine no laying out of the timber is 
necessary; the vertical stops, four in number, give as 
many varying depths to the cut, and the shoulder stops 
on the carriage can be increased indefinitely to suit any 
number of gains or notches. The shoulders are cut with 
ordinary cross-cut saws, which can be expanded or closed 
together to receive adze blocks of various widths, as the 
nature of the work may require. 

It might be remarked that it is only necessary that the 
cutter-head be narrower than the gain or recess, which can 
be finished at two or more strokes, as its width may require. 
The rotary cutter spindle is driven at 2500 revolutions per 
minute, and the reciprocating carrier makes ten double 
strokes in the same time. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Meeting of Samuel Fox and Co. (Limited) Sheffield —The 
first ordinary general meeting of this newly formed company 
was held on Thursday last, at the company’s offices, Stocks 
Bridge Works, Deepcar, near Sheffield. Mr. Samuel Fox, in 
the chair, explained that the meeting was a purely formal 
one, called in compliance with the Act of Parliament. The 
works were stated to be in full working order, and more ap- 
plications had been made for shares than could be acceded 
to. The shareholders afterwards visited the works, and ap- 
peared to be much gratified. 


Extensions of the Sheffield Gas Company’s Mains.—At the 
meeting of the Sheffield Town Council to-day, extensions of 
the gas company’s mains, comprising 280 yards for new pro- 
perty, and 1830 yards for public lamps, were submitted and 
approved. A Chief Inspector of Nuisances, at a salary of 
300. per annum, was also appointed. 


Mining Extensions in Derbyshire.—The Mill Dam Minin 
Company are about to erect a new smelting mill and severa 
ore houses at their lead mine, Great Hucklow, Derbyshire. 


New Gas Works Undertaking.—The Swinton and Mex- 
boro’ Gas Company have made an application to the 
Board of Trade for a provisional order to enable them to erect 
the necessary works for making and supplying gas in the 
township of Mexboro’, and in the parishes of Adwick- 
upon-Dearne and Swinton. 


New Infirmary near Leeds.—A new infirmary is about to 
be erected at Burmantofts, near Leeds. Mr. Henry Walker, 
of 11, East Parade, Leeds, is the architect, and tenders are 
now wanted for the works. 


Presentation to Mr. George Brown, Sheffield. —On 
Saturday last an interesting presentation was made to Mr. 
George Brown, late of the Atlas Works, Sheffield, by the 
workmen employed in the Bessemer department of that 
establishment. Mr. Brown had been manager of the de- 
partment for 22 years, and is now leaving to go into business 
on his own account. The presentation took the form of a 
magnificent épergne, &c. One hundred and seventy men 
were present, and amongst the guests were Sir John Brown, 
George Brown, Esq., &c. An address embodying the good 
feeling existing between the men and their late manager was 
also presented. Sir John Brown expressed his pleasure at 
being amongst so many old faces, and said his nephew had 
been a worthy, good lad,. and had proved himself an extra- 
ordinarily good man of business. He disclaimed the idea— 
which had obtained some currency—of any participation in 
the new works. Several other gentlemen also spoke, and a 

leasant evening was spent. The works of Messrs. Brown, 
my and Dixon (which have been alluded to in these 
columns on previous occasions), have progressed so rapidly 
that, although they were only commenced five months ago, one 
or two of the shops will be ready for occupation next week. 
They are by far the most extensive and most important that 
have ever been erected in South Yorkshire at one time, and 
when finished will employ about 1500 men. They are 
situate at Attercliffe, near the South Yorkshire Railway, the 
canal being close to their back. A siding will be made from 
the railway to the works, and the canal will also be made 
available. There are a machine and buffer shop ; a hammer 
and smiths’ shop ; a wheel shop and forge adjoining ; rolling 
mill; hammer and tyre shop; a Bessemer steel house in 
which will be four converters capable of turning out 1200 
tons per week ; and a rail mill, one of the largest in the 
world. It will have a street frontage of 400 ft. A number of 
ordinary steel-converting furnaces will also be put up. The 
works altogether cover about 13 acres. Messrs. Brown, Bayley, 
and Dixon, will manufacture steel; will be iron founders, 
spring makers, and makers of tyres, cranks, and, in fact, every 
kind of railway materials. A good number of orders, it is 
stated, have already been received by the firm. 


The Sheffield Engineers’ Strike.—The strikes at most of the 
Sheffield establishments have been settled, with the exception 
(at the time of writing) of Messrs. Firth and Sons and Messrs. 
S. Butcher and Co. The labourers at Messrs. Bessemer and 
Co.’s have struck for the nine hours. 








Sovtrn Kenstnaton Musrum.—The average yearly 
number of visitors during the last five years has been 905,08 
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Fig. 3. Cross Garninc anp Recessina Macuine. 





Fic. 4, Cross Garninc AND Recessive MacuIne. 
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THE “ ENGINEERING” DIRECTORY is published 
this week on the eleventh page of our advertisement 
sheet. 





NOTICE TO AMERICAN SUBSCRIBERS. 

In consequence of the great increase in our American 
connexion, we have found it necessary to establish a 
branch office in the United States. Communications 
may in future be addressed to Mr, GEORGE EDwArD 
HarvinG, C.E., of 176, Broadway, New York, who 
is our accredited representative. 

In answer to numerous inquiries, Mr. Cuaries Gi- 
BERT begs to state that subscribers in the United States 
can be supplied with ‘* ENGINEERING” from this 
office, post free, for the sum of ll. 14s. 8d. ($8.32, 
gold) per annum, payable in advance. 








NOTICE OF MEETING. 
THE INSTITUTION OF CIVIL ENGINEERS.— Tuesday, January 
16th at 8 p.m. Discussion on “ Stresses of Rigid Arches.” 
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FOUR-WHEELED LOCOMOTIVES. 

DvurinG the past two or three years there has 
sprung up on many of the Continental railways, 
and particularly on some German lines, a strong 
predilection for four- wheeled tank and tender loco- 
motives; and so extensively are such engines now 
being employed for almost all classes of. traffic on 
the railways to which we refer that it appears to us 
desirable that we should consider here their ad- 
vantages and disadvantages. First, then, it is 
claimed for the four-wheeled engines, by those who 
advocate their employment, that they are less costly 
than the six-wheeled type; that the whole weight 
18 available for adhesion; that they pass readily 
round curves ; and that there is a less variation of 
the load on the different wheels when the engines 
are running than occurs with six-wheeled locomo- 
tives. That the advantages thus claimed are im- 
portant, it is impossible to deny, and the only 
question is, therefore, whether they can really be 
obtained by building locomotives with four wheels 
only. With the exception of the first advantage 
mentioned, namely, that of less cost, it is, however, 
we consider, extremely doubtful whether the claims 
can be substantiated, while even as regards saving 
of cost, we doubt whether there is really so much 
in it as the advocates of the four-wheeled engines 
appear to imagine, It is undoubtedly true that 
with a given amount of boiler power, and a given 
size of cylinder, an engine will cost less if carried 











difference is, in our opinion, not sufficiently great to 
counterbalance the extra risk involved in running 
the four-wheeled engines. If an engine be mounted 
on four wheels oniy, the springs must be heavier, 
the bearings and axle-boxes larger, and the axles 
stronger than would be required for the coupled 
wheels of a six-wheeled locomotive of the same 
total weight ; while the frame, being less efliciently 
supported, will also require additional strength to 
give it the same power of resistance which it would 
possess in a six-wheeled engine. These various 
matters combined will go no inconsiderable way 
towards counterbalancing the cost of a third axle 
rr pair of wheels, and the fittings connected with 
them. 

The claim that in the four-wheeled engines all 
the weight is available for adhesion must be allowed, 
of course, but whether this is in all cases an ad- 
vantage or not is another matter. The truth is that 
the amount of adhesion required to turn to account 
the whole power which a locomotive is capable of 
developing varies, inversely, according to the speed 
at which the engine is run, the higher the speed the 
less being the adhesion required, Thus, let us sup- 
pose the case of a locomotive having a boiler of 
such size as to be capable of supplying steam sufli- 
cient to develop in the cylinder 10,000,000 foot- 
pounds of work per minute over and above that 
required to-overcome the frictional or other resist- 
ances of the engine itself. If, now, the engine 
is moving at a speed of but 1000ft. per minute, 
or a little under 12 miles per hour, a pull of 
10,000 lb. will have to be exerted to use up the 
power developed, and the adhesion weight will 
have to be such as will enable this pull to be 
exerted without causing the engine to slip. If, how- 
ever, the speed of the engine be increased to 5000 ft. 
per minute, then the pull necessary to use up the 
10,000,000 foot-pounds of available work developed 
10,000,00 
per minute in the cylinders would be —po9— 


2000 lb. only, and the adhesion weight required 
would be only one-fifth of that necessary in the 
case first supposed. Thus, although in the case of 
engines travelling at slow speeds it is desirable to 
have a great proportion of the weight available for 
adhesion, yet in the case of fast-running engines this 


«| is by no means always necessary, particularly if the 


trains worked by such engines do not require to be 
started very quickly. While, therefore, the four- 
wheeled arrangement possesses an advantage when 
adopted for shunting engines or goods engines travel- 
ling at low speeds, the fact of it enabling all the 
weight available for adhesion ceases to be an advan- 
tage when the speed becomes higher. ‘Thus, on the 
Rhenish Railway—where some four-wheeled tank 
engines are in use, working the traffic for the steam 
ferry at Duisburg, and where, also, four-wheeled 
goods engines are employed for hauling the coal 
and mineral trains on the Osterath-Wattenscheid 
line—it has been found that, although these loco- 
motives are capable of exerting great tractive power 
when moving slowly, yet that it is impossible to 
keep up sufficient steam to maintain this tractive 
effort at a higher speed. For this reason the four- 
wheeled engines are not used on the main line of 
the Rhenish Railway, as, the load on each axle 
already averaging 15 tons, the boiler power cannot 
be increased. 

As regards the power of traversing curves easily, 
there is much to be said against as well as in favour 
of four-wheeled locomotives. At low speeds such 
engines do, from their short wheel base, undoubtedly 
get round curves well, but at anything like a high 
speed this short wheel base, combined with the 
overhanging weight, occasions a great wear of the 
wheel flanges when curves are being traversed. In 
the majority of cases, also, the drawbars are ar- 
ranged so that the pull exerted on the train acts 
at a considerable leverage in opposition to the 
guiding force exerted by the wheel flanges, and 
thus increases the wear of the latter. ‘To a great 
extent, however, this wear due to the pull exerted 
on the train is a preventible evil, and we shall not, 
therefore, urge it as an inherent objection to the 
four-wheeled system. Quite apart from this, how- 
ever, the shortness of the wheel base of the four- 
wheeled engines exaggerates the effect on the per- 
manent way of all lateral oscillations, whether on 
curves or straight lines, and this increase of effect, 
of course, shows itself on the wheel flanges. Thus 
on the Saxon State Railway, where a number of 
four-wheeled locomotives are in use, it has been 
found that in these engines the wear of the leading 





on four wheels than if mounted on six; but the 





tyres is greater than in the caseof six-wheeled engines 


with a 2ft, longer wheel base. On the Dresden 
and Chemnitz branch of this railway there are in 
use some four-wheeled engines, weighing, in work- 
ing order, 274 tons, some of these engines having 
4ft,6in., and some 5 ft. wheels, while the wheel 
base is 8ft.6in, ‘The tyres of the 4ft. 6 in. wheel 
engines are found to run on an average 20,350 miles, 
and those of the 5 ft. wheel engines 14,200 miles 
before re-turning becomes necessary, while the 
tyres of some six-wheeled engines, weighing 37 
tons, and having 4 ft. Gin. wheels, with a wheel 
base of 10 ft. 4in., run 19,900. miles without the 
tyres being turned. It should be mentioned, how- 
ever, that in these latter engines the trailing and 
leading wheels were transposed after 14,200 miles 
had been run, The authorities of the Saxon State 
Railway, in the report made by them the year 
before last to the German Association of Railway 
Engineers, affirmed that the four-wheeled engines 
were very unsteady on the curves, and that even on 
straight and level lines they were not considered 
fit to run at speeds of over 6 German miles (=28} 
English miles) per hour. Similar reports were also 
obtained from some other lines, but it is only fair 
to state that precisely opposite evidence was afforded 
by several railways, the authorities of the Wurtem- 
burg State Railway in particular affirming that the 
four-wheeled engines employed by them run easil 
over curves, show no lateral oscillation at high 
speeds, and are, in fact, equal in this respect to the 
best six-wheeled engines, 

The assertion that in four-wheeled engines there 
isa much less variation of the load on the axles 
than in the six-wheeled type is one for which we 
believe there is no foundation whatever. In fact 
both theoretical considerations and practical ex- 
perience are directly opposed to it. All who have 
ridden on the old four-wheeled locomotives of the 
Bury type, formerly largely used in this country, will 
well remember how those engines used to ‘ gallop” 
at high speeds, while at the present day it is at 
necessary to ride on the foot-plate of an ordina 
contractor’s four-wheeled tank engine and wa 
the action of the springs to be convinced that the 
latter are in four-wheeled engines by no means free 
from variation of load. Notwithstanding these facts, 
however, great equality of load on the springs has 
been extensively claimed as a special attribute of 
four-wheeled engines, and even Baron von Weber, 
whose admirable researches on the stability of per- 
manent way are familiar to our readers, has gone so 
far as to condemn six-wheeled engines in favour of 
four-wheeled, almost exclusively on account of this 
supposed good quality. In our number of December 
30th, 1870 (vide page 468) we published an account 
of the Baron’s ingeniously conducted AX pon 
in six-wheeled locomotives, and gave a Table con- 
taining a summary of the results he obtained. 
These results showed that in the case of leadin 
wheels carrying a normal load of 53 tons per whe 
this load was sometimes increased when running to 
over 9 tons, and sometimes diminished to but 1] 
tons; while in the case of another engine, of whic 
the leading wheels had a normal load of 3.65 tons, 
the load rose in some cases to 7.35 tons, and 
actually fell in others to as little as 5 cwt, only—an 
amount less than one-fourteenth the normal load. 
These and other similar results obtained from the 
six-wheeled engines on which the experiments were 
made appear to have led Baron von Weber to con- 
demn such engines altogether, for he advocates 
strongly the exclusive use of four-wheeled engines, 
Besides, however, the rough-and-ready experience 
to which we have alluded, exact experiments are 
available to prove that the asserted maintenance of 
equal loads on the wheels of four-wheeled en- 
gines is a purely imaginary quality. Such experi- 
ments were carried out some time ago on the Saxon 
State Railway with some four-wheeled engines, 
having a normal load of 7 tons per wheel, when it 
was found that while running this load fell to as 
little as 4 tons, afd increased to as much as 11} tons. 
The engine on which the experiments were made 
had an independent spring above each axle-box ; 
but there are also on the same line some other 
four-wheeled engines in which the weight is carried 
on three points only, the two trailing springs being 
peer by a transverse lever. These engines 
are said to run steadier than the former, but less 
freely. The variation of load recorded during the 
experiments with the four-wheeled engines on the 
Saxon State Railway is undoubtedly less than that 
registered during Baron von Weber's trial of six- 
wheeled engines ; but it is also undoubtedly in ex- 





cess of the variation which occurs in six-wheeled 
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engines properly mounted on their springs, so that 
the weight carried on three points only. We do 
not hesitate to say that an engine with four coupled 
wheels of which the springs are connected on each 
side by cumpentating benane while either the lead- 
ing or trailing end of-the engine is supported cen- 
trally on a —— constructed bogie, _——— a 
degree of freedom from variation of the load on 
the wheels which cannot be obtained in any ordi- 
nary four-wheeled type of engine. 

We have hitherto said nothing respecting the 
disastrous results attendant upon the fracture of an 
axle of a four-wheeled engine, and it is really un- 
necessary that we should enlarge upon the point. 
Altogether we consider that the balance of evidence 
is decidedly opposed to the conclusion that a four- 
wheeled type of locomotive can be satisfactorily 
employed ths any but slow traffic, or for shunting 
purposes. For such uses four-wheeled engines may 
undoubtedly be very frequently employed with ad- 
vantage, and had their use been confined to such 
services, we should have had little or nothing to say 
respecting them here. As it is, however, we cannot 
but regard their increasing employment on the Con- 
tinent for working fast passenger traffic with a 
certain amount of apprehension, and we fear that 
the practice of so employing them may eventuate in 
a sad lesson, the results of which, although they 
may be deplored, will be irremediable. 








A MARINE ENGINEERS’ SOCIETY. 

Unper the title of the United Marine Engineers’ 
Association, a society has lately been formed with 
the object of effecting a combination among the 
marine engineers of the United Kingdom, in the 
belief that if this numerous and most important 
body possessed a representative head, their position 
might be improved, and many evils now existing 
might be avoided. For the sake of the marine en- 
gineers, as well as for that of the shipowners, their 
employers, it is to be hoped that the effort to esta- 
blish and strengthen this Association will be suc- 
cessful ; for, as regards the former class, it labours 
under many disadvantages which can never be re- 
moved so long as no cohesion and unity of action 
exists amongst its members, and any movement 
which shall tend to improve and elevate their con- 
dition, must re-act with advantage upon the ship- 
owners. The marine engineers disown all notion of 
attempting to form any combination having the na- 
ture of a trades union, rightly judging that no good 
and much harm would arise from their so doing ; but 
they seek apparently only to establish the means 
by which some reforms may be established, and at 
the same time to afford facilities, to the{engineers of 
the mercantile marine who shall become members of 
the association, which are now wanting, at the 
various seaport towns; by forming clubs for the 
accommodation of the members—Liverpool being 
naturally selected as the head-quarters of the assacia- 
tion. Once successfully established, it is believed 
by the promoters that sufficient influence could be 
brought to bear upon the Board of Trade and the 
shipowners to obtain a discussion of their grievances 
and an amelioration of them, with an improvement 
in their present position, just as the engineers of 
the Royal Navy have of late years benefited them- 
selves by repeated agitation. One of the chief 
complaints of the engineer of the mercantile marine, 
is, that his status is below that which it should be, 
and that the relations existing between the captain 
of a vessel and the engineers require modification. 
The latter assert, and with justice, that they are not 
treated with the consideration and respect due to 
them on shipboard, Assuming always high re- 
sponsibility, having to give to the Board of ‘Trade 
proofs of competency equal to those required from 
the master of a vessel, yet they too often find their 
position a humiliating one, and their inferior status 
on board is conspicuous, 

Another source of grievance is the alleged in- 
sufficiency of pay, and some disposition is shown on 
the part of the shipowners to meet the agitation of 
the marine engineers, by the employment of a 
cheaper and inferior class of men. In Hull es- 
pecially this feeling exists apparently, and owners 
are urging that there exist large numbers of fire- 
men and trimmers thoroughly competent to take 
the responsible position of chief engineers, and 
who would be glad to accept such positions at a 
lower rate than qualified engineers demand. To 
this proposition the marine engineers reply that 
such a policy would be utterly opposed to the real 
interests of the owners, and to the safety of the 
public, and that the Board of Trade ought to insist 





that none but properly qualified men, who have 
served an’apprenticeship and passed an examination, 
should be allowed to receive certificates. The em- 

loyment of a lower class of men may, it is true, be 

ound possible on short trips, where the repairing 
shop is not far off, but it would be very different on 
extended voyages, during which emergencies may 
arise, for which none but competent engineers 
would be prepared. 

The present status which the engineers of the 
mercantile marine occupy is probably a powerful 
reason why the importance and responsibilities of 
their position are not properly appreciated. To 
elevate this status is the chief object of the praise- 
worthy association just being established, and there 
can be little doubt that, with proper organisation, 
the other benefits desired will follow, for a calling 
which, after a long special training, requires ability 
and constant watchfulness, and involves responsi- 
bility in no ordinary degree, merits commensurate 
appreciation and recompense, both of which its fol- 
lowers may obtain by judicious agitation. 








DEPHOSPHORISING IRON ORE. 

MetALLureists have for a long time past made 
great efforts to utilise iron ores which are con- 
taminated by phosphorus, and which in consequence 
yield an iron of inferior quality, it being almost 
invariably cold-short. The quantity of iron ore so 
contaminated is enormous in many of the more 
recent geological formations, such as the oolitic, 
cretaceous, and tertiary formations, where the 
ore is either found in the shape of a carbonate 
or a hydrate of iron, always intimately contami- 
nated by phosphate of lime, Of this character 
are the heavy beds of iron ore in the Middles- 
brough district,- in Luxembourg, Lothringen, 
Bavaria, Hanover, Bohemia, and many other locali- 
ties. It was the phosphorus which forbade the use 
of a number of these ores for many years, until 
modern metallurgists had learnt, by using larger 
furnaces and more limestone, and by adopting a 
judicious admixture of other ores, to extract a 
cheap and tolerable iron from them. Neverthe- 
less it has always been a desideratum to neutralise 
the injurious influence of the phosphorus in one 
way or the other. Some engineers have endea- 
voured to extract the phosphorus from the ore, 
wherein it is contained in the shape of basic 
phosphate of lime, which is insoluble in water, 
and the object of all their exertions being to render 
this compound soluble by converting it into acid 
phosphate of lime by the action of other mineral acids, 
which would combine with a part of the lime, and set 
an equivalent of phosphoric acid free to combine with 
the rest of the phosphate of lime, thus forming a super- 
phosphate. ‘This idea is stated to have been lately 
successfully carried out by T. Jacobi, of Adalbert- 
hiitte at Kladno, near Prague, by exposing the ore 
to a solution of sulphureous acid in water, or to the 
simultaneous action of sulphureous vapours and 
cold water, when this acid forms a soluble com- 
pound with the lime, and at the same time converts 
the rest of the phosphate to the soluble form, so 
that it can be washed away with cold water. The 
inventor exhibited his process during the last meet- 
ing of the Association of German Engineers and 
Architects, at Prague, on November 3rd, 1871. 
The samples of fibrous and fine-grain bar iron and 
puddled steel made from such dephosphorised ore, 
and produced to the Association, were of an ex- 
cellent character, and found unanimous approval. 
The sulphureous gas is either produced by Teaties 
sulphur or by the calcination of pyrites or other 
minerals containing sulphur. The same end has 
been attained by another engineer, B. Osann, of 
Potsdam, by employing in a similar way diluted 
hydrochloric acid, which is obtained very cheaply in 
quite a novel mode, At the above mentioned rock 
salt mines of Stassfurt and Leopoldshall, large 
masses of chloride of magnesium are obtained, to- 
gether with the salts of potassium, and are thrown 
away as valueless, Now, if this chloride of mag- 
nesium, which contains always a considerable 
amount of water, be heated to about 110° Cent. 
or 230° Fahr., it gives up so much water as to 
form a trihydrated salt of chloride of magnesium, 
and if this is rapidly heated to the melting point 
of lead it is decomposed, giving up vapours of 
hydrochloric acid, when hydrate of magnesia is 
left as residue in the retort. The hydrochloric 
vapour acts exactly as was described of the sul- 
phureous acid. Both of the processes above de- 
scribed are worthy of attention ; but the informa- 
tion we have received concerning them is not as yet 





sufficiently detailed to enable us to form any decided 
opinion regarding their practical merits. 

Other metallurgists have sought to get rid of the 
phosphorus during the puddling of the iron, or even 
just Sadeee, when the pig iron runs from the tap- 

ole in the moulds. For removing the phosphorus 
during the operation of puddling, Director Spamer, 
at Dlsederhiitte, in Hanover, adds to each heat of 
500 lb. of pig iron about 6b. of fluoride of calcium 
(fluorspar) which readily melts when brought in 
contact with the iron, so that it can be intimately 
mixed with it, when the fluorine combines with the 
silicon of the iron to fluor silicon, and phosphoric 
acid is absorbed by the lime and carried into the 
tap cinder, or finely powdered fluorspar is thrown 
into the iron-moulds before they are filled with liquid 
iron when tapping the blast furnace. In both 
instances the result obtained is said to be excellent, 
the cold-shortedness of the bar iron having entirely 
aes. This appears to be a modification of 
the Henderson process, which has lately attracted 
much attention in America. 








ADAM’S BRIDGE. 

A suort time back (see ENGINEERING, vol. xi. p. 325) 
we briefly noticed the subject of a proposed canal 
between the Gulf of Manaar and Palk Strait, with 
a view to rendering the passage between Ceylon and 
India navigable for a large class of vessels. As this 
project will probably occupy the attention of Parlia- 
ment during the ensuing session, we propose now to 
give such particulars of the nature of the undertaking 
from an engineering point of view, as may enable 
those interested in the question to form an opinion 
for themselves as to its practicability or otherwise. 
We entertain grave suspicions that even amongst 
the strongest advocates of the a scheme, the 
local peculiarities of the site are but little known. 
If such be the case, we commend to them a careful 
consideration of the following facts before they 
embark too deeply in shallow waters for the attain- 
ment of an end which would doubtless be highly 
desirable in the interests of shipping, if it could only 
be made equally advantageous as a commercial 
speculation. 

The nearest points between Ceylon and the main- 
land are 56 miles apart, and between them is a 
natural ridge intersected by channels, which at 
a prevents the passage of any but small craft 

y this route ; could it be rendered navigable for 
large vessels, the distance between Cochin and 
Madras would be shortened by 420 miles, and-be- 
tween Calcutta and Suez by about 300 miles, with 
the additional advantage of a considerable saving 
in time, which the owners of vessels would un- 
doubtedly be glad to effect, and it would be well 
worth their while to pay any reasonable toll for 
passing that way, if a suitable and safe channel 
could be cut in order to enable them to avail them- 
selves of the advantage. The obstructing bank is 
generally known by the name of Adam’s Bridge, so 
called from an old tradition that Ceylon was the 
original Garden of Eden, and that Adam, when 
expelled, stepped from island to island to main- 
land, Adam’s Bridge does not, however, occupy the 
entire distance which is divided as follows : 

miles 
From Point Ramen on the mainland to Paumben 
at the west-end of the Island of Ramisseram... 14 

Across the Island of Ramisseram... .. «. 13 

Adam’s Brid eee ove — 

Across the Island of Manaar 7 
eve ove 66 


From the Island of Manaar to Ceylon 
Total ine 

The first section above-named forms now the 
principal channel through which small coasting 
vessels pass, and it is known as the Paumben 
Channel. The following particulars regarding it are 
taken from a Memoir on the Survey of Paumben 
Pass and Adam’s Bridge, by Captains Powell and 
Ethersey in 1837. Paumben Point and Tonitory 
are separated by two parallel ledges or dams of 
rock, which are composed of three layers of 
sandstone a little more than one mile in length. 
The north ledge is the highest, being formed 
of large masses which are at all times visible 
above water, but they are not sufficiently con- 
nected to stop the currents. The second, oF 
southern dam, is considerably lower, and only & 
few of the rocks in this ledge show themselves at 
low water; the space between them is fitted up 
with detached A a sand, and broken coral. On 
the north side of the dam, rocky bottom extends to 
the distance of 400 yards where the depth of water 
increases to 10 ft, and 12 ft. sand and clay, there 
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‘no only 7 ft. and8 ft. on the rocky ledge between 
oon poon # Ae and the dam, and on one rock there 
is only 4} ft. The channel is on the east side of 
this rock. To the westward of it the bottom is 
very uneven, formed of large masses of coral ; this 
is the commencement of a reef that extends to the 
northward off Tonitory Point a considerable dis- 
tance, on which the sea breaks very heavily during 
the north-east monsoon ; it ought not to be ap- 
proached under 20 ft, soundings. The least depth 
of the water in the channel (December, 1837), was 
5 ft. 6in., and on the south side of the dam it 
deepens suddenly into a deep gut in which there is 
92 ft. This gut separates the horse-shoe sandbank 
from the ridge of rocks, and is 2600 yards in length, 
and averages from 250 yards to 450 yards in breadth 
nearly straight, and lies in a direct line with the 
channel through the dam. ‘The horse-shoe bank is 
on the south side of the dam, and is supposed to 
have been formed about the latter end of the 
fifteenth century, when the sea burst through the 
ledge of rocks which connected the Island of 





except when influenced by either of the above 


causes. On the western coast of Madura, in the 
Gulf of Manaar, the flood sets to the eastward ; and 
on the south side of Ramisseram Island and Adam’s 
Bridge it runs to the north-west, and meets the 
Madura flood at Paumben, The ebb sets the con- 
trary way. In the latter end of April, a northerly 
current commences, and gradually increases in 
velocity up to the end of June, when it frequently 
runs through Paumben Pass, and channels through 
Adam’s Bridge at the rate of 3 miles per hour; in 
the month of August it slackens, and in September 
the tides are perceptible. The southerly current 
commences in October and continues till the middle 
of February ; it runs through the Paumben Pass at 
a greater rate than the northerly one, there being 
no islands on the north side to impede its course ; 
and it frequently runs at the rate of 34 miles per 
hour for several days, it being slightly accelerated 
during the flood, and retarded by the ebb. The 
rise and fall of the tide is generally the same on the 
springs as at neaps, and may be averaged.at 2 ft. 








































the whole credit of the work is due. A party of 
83 sappers and miners and 80 convicts were then 
— in deepening the channel as an experi- 
mental measure ; and on January 2, 1838, a country 
brig, drawing 8 ft., passed through at high water. 
In the years 1838 and 1839 a hand dredge was 
worked in the pass, and in 1845 a steam dredge 
was obtained from England for the same purpose, 
which was brought into active use in 1847, and by 
September 1852 a mean depth of from 10 ft. to 12 ft. 
had been obtained. The results of the improve- 
ments thus far are shown by the fact that the ton- 
nage passing through the channel increased from 
17,000 tons in 1822 to nearly 160,000 tons in 1853. 
As long as the passage from the Coromandel to the 
Malabar coast, on the west side of Ceylon, was 
confined to one voyage in the year, the dhoney, a 
very frail description of craft, was in general 
favour, as being less expensive and as easily sailed, 
with a fair wind, as any other; but as soon as the 
communication rendered the passage practicable at 
all seasons, it gave way to the more substantial 
brig and schooner, able to work down the Gulf of 
Manaar against a south-west monsoon. Up to this 
time the expenditure on the Paumben Pass im- 
provement works had amounted to 10,3724. 

In 1854 the scheme again underwent considera- 
tion, and the cost of completing the works was 
estimated by Colonel Cotton at 146,800/., and that 
officer strongly advocated that they should be carried 
out. The secretary to the Marine Board, J. J. 
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Ramisseram with the mainland, and carried away 
the sand and other substances which filled up the 
crevices, and lodged them in their present situation, 
where the stream, by expanding and meeting with 
opposite currents, loses a great deal of its influence. 
From the beach at Tonitory Point the land 
gradually rises for about half a mile to a narrow 
ridge of sand, averaging from 100 ft. to 200 ft. in 
height. The general features of the broad and 
middle part of Ramisseram Island are undulating 
sand mounds, which are about 100 ft. in height ; 
the north portion being covered with extensive 
swamps, which, during the rainy season, fill and 
form lakes, The strait between the east point of 
sseram and Manaar Island is 25 miles in 
breadth, and is filled up with a chain of sand 
banks known by the name of Adam’s Bridge. The 
depth of water in the channels of Adam’s Bridge, 
through which the current flows with great rapidity, 
averages from 3 ft. to 4ft., but in some parts it 
suddenly deepens in holes to 6 ft. and 7 ft. Through- 
out the year a heavy surf breaks on the south side 
of the bridge, which makes it so dangerous for 
boats passing through any of the channels that it 
18 seldom attempted. Manaar Island is 16} miles 
from east to west, and its greatest breadth north 
and south is 31 miles; its features are low and 
sandy. The island is separated from Ceylon by 
the Manaar Channel, which washes the walls of the 
fort on the opposite side. This channel is nearly 
nine miles in length, and averages from 100 to 
300 yards in breadth, of a serpentine shape, and is 
only — for vessels of a small draught of 
re he ties in ~ Gulf of Manaar and Palk’s 
re very irregular, being at times greatly in- 
fluenced by the winds al semen The Hood 
sets into Palk’s Bay to the south-west, and the ebb 
out to the north-east; both run at the same rate, 


There is an account given in the records of the 
Dutch Government of Ceylon, of a Dutch fleet 
having, on one occasion, escaped from a Danish 
fleet by passing through the channels of Adam’s 
Bridge. If this be authentic, either some of the 
channels must have been deeper in former years, or 
the ships must have been of a small size. It is 
probable, however, that the depth and extent of 
these channels have changed from time to time by 
the loose sand aiong the bank being shifted by 
the action of the current and surf. 

The first step towards deepening and widening 
the Paumben Channel, which is the only channel 
that has hitherto been attempted to be improved, 
seems to have been taken in the year 1822, at the 
suggestion of the Marine Board, and the pass was 
accordingly examined and reported on by Sir Arthur 
Cotton, then only anensign. After a rough survey 
of the pass had been made the project seems to 
have been laid aside until 1829, when the work 
was again renewed under Lieutenant Colonel Sim. 
On this occasion a party of sappers was sent, the 
bottom of the pass was thoroughly examined 
throughout, and by blasting and removing the 
fragments, it was considerably improved ; anda 
minute survey was also made of the whole pass, 
and of Adam’s Bridge. At this time, also, engineers 
from Ceylon met the officers from Madras, and the 
whole subject was discussed ; the conclusion arrived 
at being that it was hopeless to attempt anything 
on the Ceylon side, and that the Paumben Pass 
alone offered any prospect of success. The reports 
of the results of these examinations remained with- 
out anything being done in consequence, till, in 
1837, Colonel Monteith took up the matter and 
prosecuted it with such energy and perseverance, 
that a real commencement was at length made 
upon its improvement, and it is to that officer that 





Franklin, {Esq., however, took a different view 
of the matter, and he pointed out that the 
time steamers would save by going through the 
pass, instead of rounding Ceylon, would not be 
much, while the risk would be considerably aug- 
mented; and he added that, ‘‘so long as the 
steamers employed in the Indian Seas were small 


;and of low power, and were consequently unable 


to make sure of their passage round Ceylon at 
certain seasons, the opening of the Paumben Pass 
was to them a matter of vital importance, but now 
that a larger class has been introduced, capable of 
making head against the heaviest of our monsoons 
‘the case is materially altered. At first the question 
/was one affecting the possibility of making the 
| passage at all seasons; now it is only one of time, 


, and, as before stated, the impediments are such that 


, it is doubtful whether any saving would be effected. 


i; |The only steamers that could be benefited are 


\those running between Calcutta and Suez; those 
‘from the Cape would gain nothing, while those 
between Bombay and China would go out of their 
way by proceeding through the channels.” Captain 
Biden, the master attendant, also pointed out that 
owing to the intricate and difficult nature of the 
navigation both in Palk’s Bay and in the Gulf of 
Manaar, in the vicinity of the Paumben Channel, 
those seas were neither safe nor easily navigable 
for large steamers. By 1856 the expenditure on 
this work had amounted to 38,000/., when the court 
of directors, after bricfly reviewing the progress 
made, remarked, ‘‘ Our own conviction, however, of 
the inutility of that scheme has been so much 
strengthened by the additional information now 
before us, that we have no desire to see it revived at 
any future period.” 

Notwithstanding such a strongly-expressed opinion 
as to the probable ultimate success of this work, 
operations would appear to have been continued at 
a slow rate, with the view of increasing the depth 
of the channel, and maintaining the approaches from 
becoming silted up, and year by year a trifling ex- 
penditure has been incurred for that purpose. By 
these continued improvements the channel has no 
doubt been made more accessible for coasting vessels, 
the number of which has been annually on the in- 
crease. The prospect of ever opening out a channel 
which shall be navigable for vessels of a large class, 
such as now trade between this country and Cal- 
cutta, must depend not only upon the possibility 
of cutting a canal sufficiently deep to admit of their 
passing through it, but also upon the practicability 
of maintaining the approaches to it on either side in 
a state to admit of easy navigation, and absence of 
more than ordinary danger to the vessels them- 
selves. It will not be necessary now to dwell upon 
the difficulties of navigating the Gulf of Manaar and 
Palk Strait, but suffice it to state that they have 
been repeatedly described by naval officers and 
others well acquainted with the locality, as present- 
ing almost insuperable obstacles to the success of 
any scheme for a canal between Ceylon and the 
mainland of the Indian peninsula. 

That the work of improving and deepening the 
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present channel is practicable there can be no doubt, 
aud this is fully borne out by a report recently 
submitted on the subject to the Government of 
Ceylon by Mr. Townshend, Superintendent of Ply- 
mouth Breakwater, who has recently been engaged 
examining the Paumben Channel on behalf of that 
Government, from which the following particulars 
have been taken. The difficulties which beset the 
approaches to the channel on either side still, how- 
ever, remain to be dealt with, even if Mr. ‘Towns- 
hend’s recommendations are ever carried out. 

Of the six different ways that have been pro- 
nosed for passing ships through from the Gulf of 
fanaar into Palk’s Strait, there is, besides the 
Paumben Channel, upon which expenditure has 
hitherto been incurred by the Indian Government, 
a proposal to cut a ship canal across ‘Tonitory 
Point, near Ramanaporum, in the Madura District, 
at an estimated cost of 90,000/. ‘This estimate Mr. 
‘Townshend considers far too low. He has roughly 
computed that the real cost of this line would not 
be less than a million and three-quarters sterling, 
and he thereupon came to the conclusion that it 
would be waste of time to pursue that project 
further. Another scheme, the cutting of a canal 
eighteen miles long through the tortuous and nar- 
row course of the Manaar Channel, is only briefly 
alluded to, and denounced as utterly impracticable. 
The line across the west shore of ‘lalaimanaru 
(Manaar Island) is also disapproved, in consequence 
of the extent to which shallow water extends on 
either side, and the danger which would be run by 
any ship attempting an entrance during the south- 
west monsoon, even if an expensive breakwater 
were added to thescheme. The Pagoda line, about 
nine miles south of Paumben, is also objected to for 
very similar reasons. ‘The proposed cut through 
the Island of Ramisseram is admitted to look well 
on paper, but its adoption in preference to the old 
Paumben Channel would, it is feared, prove in the 
end an expensive mistake. ‘There only remains, 
then, the original scheme of the Paumben Channel 
itself, which is preferred by Mr. ‘Townshend to any 
of the other projects; but in order to render this 
thoroughly effective, it is assumed that the canal 
should not be less than 210ft. wide at high-water 
mark, and that the width of the embouchures should 
be 500 yards at their outer ends, contracting gradu- 
ally to 70 yards, the breadth of the canal. In order to 
execute the work with any chance of success it will, 
in his opinion, be necessary to call in the services of 
experienced English divers and mechanics, and to 
employ the best machinery for dredging. ‘Twelve 
well trained helmet divers, with apparatus com- 
plete, and at least six diving-bells, with air pumps, 
&e,, will have to be employed in the deep water, 
and where the current runs strongest. * Specially 
adapted vessels must also be provided to carry the 
bells. ‘Ten or a dozen derrick cranes, Plymouth 
Breakwater pattern, will be needed. ‘Two powerful 


stenm dredgers, competent to work to a depth of | 


80 ft. below low-water mark, and to lift at ordinary 


working speed €00 tons of sand and breken rock, | 


coral, &c., each per hour, must also be provided 
from home; whilst ail other requirements, includ- 
ing barges and boats, can be obtained in the country. 


There appear to be no engineering difficulties in the | 


way of thus deepening and widening the Paumben 
Pass, which cannot be overcome by an experienced 
engineer and contractor. The site presents more 
natural advantages than any of the others, for the 
southern entrance is completely protected by several 
islands from the south-west monsoon, and although 
the northern mouth is not entirely screened from 
the north-east monsoon—though more so than any 
of the sites further to the east—it enjoys the ad- 
vantages of wide space and deep water, and the 
construction of a breakwater is not considered at all 
necessary. ‘The estimated cost for completing this 
work is set down at 1,386,786/., besides which an 
establishment would always be required to be kept 
up for maintaining the passage in a navigable state. 
Two questions naturally suggest themselves upon 
reading Mr. Townshend's report ; the first is, will 
the work, if carried out at the above cost, ever prove 
remunerative ? and, secondly, by whom is the work 
to be carried out, and at whose cost? Until these 
points are settled, the matter will probably remain 
in its present state. 





EpvucatTioy PoR THE Frencu Navy.—The French Minister 
of Marine has decided on the creation at Toulon of scientific 
“chairs” for the instruction of sailors, workmen in the 


arsenals, and nautical e— of all sorts. The lectures de- 
livered will be principally on subjects relating to navigation 
and modes of fighting at sea. 


MECHANICAL PUDDLING. 

A sHort time ago, when describing the Danks 
revolving puddling furnace, we stated that a 
thoroughly competent committee had, under the 
direction of the Iron and Steel Institute, been de- 
spatched to the United States to investigate the 
action of that furnace, and to report upon its applic- 
ability or otherwise to the requirements of English 
iron manufacturers. To render the investigations 
as complete as possible the committee took out 
with them 10 tons of Cleveland forge pig, and a 
similar quantity of South Wales, South Stafford- 
shire, and Derbyshire pig, besides a set of two- 
ton samples of ilmenite, pottery ore, purple ore, 
Lisbon ore, Marbella ore, and Spanish ore, it being 
intended. to test the value of these materials for 
fettling the pudding chamber of the Danks furnace. 
The committee have just arrived in this country, 
after having completed the desired experiments, and, 
although their report has not yet been made public, 
we believe we are justified in saying that it is entirely 
satisfactory, and that the Danks furnace has really 
proved practically successful when thoroughly tested 
with English irons, At the present time, when the 
labour market is in such a disturbed condition and 
when iron masters in nearly all the districts are 
having more or less trouble with their puddlers, it 
is scarcely possible to overrate the importance of an 
invention which will enable the puddling process to 
be carried out by mechanical means. ‘The Danks fur- 
nace requires the attendance of a more or less skilled 
workman it is true; but Mr. Danks has proved at 
| his own works that there is no necessity that that 

workman should be a trained puddler, and, more- 

| over, the quantity of work turned out in proportion 
}to the amount of hand labour employed is vastly 
|inereased as compared with the ordinary hand pud- 
|dling process. Pending the publication of the 
| committee's report we cannot of course say anything 
|of the details of the experiments; but it is a great 
| thing to know that mechanical puddling has been 
at last accomplished in a way which fulfils the 
|requirements of practice, and we think that not 
|only iron masters but all connected with the en- 
| gineering profession owe a debt of gratitude to the 
|lron and Steel Institute for the promptness and 
| thoroughness with which it has examined into a 
| question hearing in such an important degree upon 
| the prosperity of our great national industry. 


NOTES FROM GERMANY. 
Bonn, January 3, 1872. 

Borine Snuarrs. 

| Tue boring of shafts is an ordinary operation in 
Germany and France, when the want of cohesion or the 
| abundance of water in the ground prevented the adoption 
of the ordinary method of sinking and securing the shaft 
by either timbering, masonry, or iron tubtings. In 
Westphalia the coal measures are, as a rule, covered to a 
| certain depth, which increases towards the northward, by 
| thick beds of marl belonging to the chalk formation. 
| Though the-e beds often contain very much water, they 
are generally sufficiently coherent to confine the water 
between certain strata, and to allow the gradual sinking 
and excluding of water by watertight tubtings or other 
means, until the coal measures are reached, which are 
generally pretty fiee from water, At the Dahlbusch 
mine, however, the marl was so much intersected by 
vertical fissures, that there was no hope for isolating the 
water of the various strata which had t» be passed through, 
and it was resolved to bore, by means of steam engines, 
two shafts, the first of 2 meters, the second of 4.39 
meters diameter, and both of 50 fathoms depth. When both 
shafts had reached a stratum of marl, considered to be 
sufficiently compact and watertight, a column of cast-iron 
tubtings, weighing in the second instance not less than 42¢ 
| tons, was gradually sunk down upon the bottom, so that 
| between the tubting and the wall of the sbaft an annular 
| Space was left, which was filled up with concrete, and so 
| effectually excluded the water, that the bottom appeared 
dry, after the water had once been emptied out, while during 
the boring operations 12 cubic feet of water per minute 
rose from the shaft’s opening. Thetotal cost per 1 fathom 
depth was 135/. for the narrow air-shaft and 292/. for the 
principal shaft. It is, however, very probable that the 
cost and time would have been very much less, if instead 
of boring the shafts, compressed air, in combination with 
cast-iron tubtings, had been employed from the very be- 
ginning in sinking them after the usual method. 

Mink TIMBER, 

As mine timber is gradually becoming a very expensive 
article in this country, many mines have long since begun 
to replace the timbering as much as possible by old iron 
rails, which may still be had at tolerably fair prices. This 
has of late been much the case at the coal mines near 
Zwickau in Saxony, where the annual consumption of old 
rails for this purpose is estimated at 150,0004 as a 
minimum. 

In other parts great efforts are being made for the pre- 














servation of mine timber by using antiseptics for impregna- 
tion, such as chloride of sodium, sulphate of copper, chloride 
of zine, carbolic acid, coal tar, &e. It appears that the 
organic antiseptics, as tar, creosote, carbolic, and cresylic 
acid, have of late found most favour with our mines, At 
least in Prussian Saxony, Upper Silesia, Ibbenbueren in 
Westphalia, Thuringia and Saarbruck in Rhineland, they 
are much used, and to great advantage. Other mines, for 
instance, those of the Hartz mountains, prefer chloride of 
zinc, which is cheaply to be got there, and is found 
thoroughly efficient. 
Rock SAur. 

Germany possesses very considerable deposits of rock 
salt, of which that of Stassfurt, near Magdeburg, has a. 
thickness of above 1000 ft., and it has gained besides a great 
reputation for the large masses of chloride of potassium, 
which it contains in the upper strata. The adjoining rock 
salt mine, Leopoldshall, in Anhalt-Dessau raised in 187] 
not less than 19,200 tons English of potassium salt, and is 
expected to yield in future a clear revenue of 120,000/. asa 
minimum. Another important discovery of rock salt was 
recently made by the Government at Inswraclaw in Prussian 
Poland, near a well-known hill composed of gypsum The 
rock salt was found 413 ft. below the surface, and has been 
bored through above 600 ft. 


MECHANICAL PuDDLING. 

When Mr. Henry Bessemer brought out, in 1856, his 
famous pneumatic process, he intended to supersede by it 
the old puddling process. However he failed signally, 
because he was unable to remove sulphur and phesphorus 
whilst he burnt carbon, silicon, and iron, and even from 
pig iron free from them. He was not able to make 
wrought iron because the iron so made was burnt. It had 
absorbed oxygen, and adopted other qualities. Bessemer’s 
success was only secured when he began to work clean pig 
for steel, and to regulate its carbon by an additional dose of 
spiegeleisen. As, however, not one-ninth of all pig iron 
produced in Europe and America is fit for Bessemer steel, 
the barbarous puddling process still continues, and seems 
to die only after a hard death struggle. The only rational 
process, fit to replace it, is that of mechanical puddling, 
and our ironmasters direct their attention upon it, just as 
your ironmasters do in England and America. Very 
shortly we may expect to see some iron works near Dussel- 
dorf adopt that process. 

Martin-SreMens STEEL PROCEss. 

The Martin-Siemens steel process has gradually feund its 
way to a number of German and Austrian iron works, such 
as those of Hoesch, at Diren, in Rhineland, and others. 
Its applicability is, however, found to rest between rather 
narrow limits. A good scrap or wrought iron and clean 
pig iron, if possible charcoal pig, are required to get a 
tolerably uniform sort of cast steel, which, however seldom, 
may occasionally compete with ordinary crucible steel. 
The Martin steel does not yet give the same security for 
strength as the Bessemer steel. 


FOREIGN AND COLONIAL NOTES. 

Northern Pacific Railroad—The construction of this 
second great American Pacific Railroad is making rapid pro- 
gress, and trains will soon be running regularly across the 
State of Minnesota, 225 miles. By the 1st of July the 
Dakota division extending 200 miles westward from the 
crossing of the Red River to the crossing of the Missouri in 
Central Dakota will be finished ; and the track is now bein 
laid on a section of 65 miles between the Columbia river an 
Paget Sound in Washington territory. The main line of th 
St. Paul and Pacific Railroad, which was purchased last year 
by the Northern Pacific Company, has been completed to the 
Red River at Breckinridge. It is expected that by the end 
of this year the Northern Pacific Company will have 900 
tiles of road in operation in Minnesota, and that the trunk 
line of the great thoroughfare will have been completed for 
nearly one-third of its distance across North America. The 
Northern Pacific is clearly one of the marvels of the day. 


Belgian Rails—The exports of rails from Belgium con- 
tinue to decline. ‘lhey amounted in September—the last 
month to which the sluggish statistics of the Belgian Go- 
vernment extend—to 4943 tons, against 12,643 tons in Sep- 
tember, 1870; and in the first nine months of last year, to 
64,574 tons, against 106,532 tons in the corresponding period 
of 1870. 


The Gauge Question in New Brunswick.—The question ot 
the gauge to be adopted for the Rividre du Loup Railway 
has been engaging attention in New Brunswick. It is argued 
that when a land grant was originally made to the line, the 
intention of the promoters was to construct a wide gauge 
road ; and that as it is now proposed to reduce the gauge to 
the lowest minimum figure—3 ft. 6 in.—a reduction should be 
made in the allowance of land which would correspond with 
the reduction in gauge. In the acts allotting the land, there 
was nothing said about width of gauge; but still the sup- 
position was that the gauge should be the same as that on 
the roads with which the extension would connect. 


Mexican Telegraphy.—A recent official report states that 
Mexico has 16424 miles of telegraph. The longest line was 
that from Mexico to Vera Cruz, Tehuacon, Tlaxcala, and 
Tulancingo, 624 miles. Another line from Leon to Gaud- 
alajara and Manzanillo is 401 miles long. A third line from 
Vera Cruz to Tampico is 179 miles in Sait: The popula- 
tion of Mexico is returned at the by no means inconsiderable 
total of 9,176,082. 

Canadian Pacifie Railway.—Mr. Archibald McNab, C.E., 
late of Toronto, has left for the north-west territory © 
Canada. Mr. McNab will take part in an exploring expedi- 
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i nnected with the Canadian Pacific Railway which has 
Soon anganteel by Mr. Sandford Fleming. 

Mexican Mints—The coinage effected at the several mints 
in the Republic of Mexico amounted in 1869-70 to 21,019,241 
dollars, of which 19,817,820 dollars were silver, 1,182,628 
dollars gold, and 18,793 dollars copper. The legal exporta- 
tion of gold and silver from the ports of the Republic in 
1869-70 is returned at 17,479,014 dollars. 


The United States Post Office.—The estimated expenditure 
of the United States Post Office for the year ending June 30, 
1872, is 27,489,750 dollars, and the estimated revenue 
22,740,749 dollars, leaving a deficiency of 4,749,001 dollars. 
These estimates do not include the following special appro- 
priations in the nature of subsidies: For mail steamship 
service between San Francisco and Japan and China, 
50,000 dollars; for a similar service between the United 
States and Brazil, 150,000 dollars; for a similar service be- 
tween San Francisco and the Sandwich Islands, 75,000 
dollars; making a total of 725,000 dollars. 


The Belgian Coal Trade.—In the first few months of last 
ear the exports of coal from Belgium were greatly reduced 
o the Franco-German war. In September, however, the 
exports amounted to 417,660 tons, against 143,996 tons in 
September, 1870. The aggregate exports for the first nine 
months of last year were 2,521,398 tons, against 2,769,446 
tons in the corresponding period of 1870. 


American Railroad Progress.—New postal railroad routes 
were put in operation in 1871 to the extent of 6107 miles. In 
1870, the extent of the new routes opened was 4190 miles ; 
and in 1869, 3519 muye-upaking in all, an addition in three 
years of 13,816 miles, to the 36,018 miles in operation, July 
1, 1868. The increase in three years exceeds 38 per cent., 
and in the last year alone it reached the unparalleled propor- 
tion of 17 per cent. 


The French Iron Trade.—The establishment of several 
new works may be reported as regards the French depart- 
ment of the Nord. Thus Hirson has been endowed with an 
extensive new foundry, and at Hautmont a new metallurgical 
concern has been established by MM. Michel Helson and Co. 
This latter company is almost entirely composed of Belgian 
capitalists and industrials. 


French Railways.—A proposal has been made for a direct 
line from Lille to Lyons without passing vid Paris. According 
to the route proposed by the promoters of the new line, the 

rincipal centres accommodated by it would be Lille, Cam- 
rai, St. Quentin, La Fére, St. Gobain, Soisson, Laroche, 
Clamecy, Chiteau-Chinon, Autun, Le Creusot, Macon, and 
Lyons. To the north of Cambrai it is proposed to construct 
two branches—one to the east to Valenciennes; and the 
other to the west, to Arras, and the coal basin of the Pas-de- 
Calais, as far as Aire. The length of the main line, if carried 
out, will be 428 miles, and that of the branches above 
Cambrai 75 miles, making an aggregate of 603 miles. It 
will be seen, then, that the project is one of considerable 
importance. 

Mexican Railway Company (Limited.)—At the thirteenth 
ordinary general meeting of the proprietors of this company 
held on Friday, the chairman (Mr. R. W. Crawford, M.P.), 
stated that the traffic receipts during the last half-year had 
not much increased, but that the working expenses had been 
materially reduced. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 


Glasgow Pig-Iron Market.—The tone of the local Eeeee 
market has been quite firm since last report. This day 
week the market closed, buyers at 74s. cash and 74s. 9d. one 
month, and on Thursday and Friday a further improvement 
in prices took place, the quotations being from 74s. 3d. to 
74s.; 44d. cash, and 74s. 9d. to 75s. 3d. one month. Some- 
what similar prices prevailed on Monday ; yesterday’s prices, 
however, rose to 74s. 10d. cash and 75s. tid, one month, when 
it was learned that makers’ quotations had again advanced. 
To-day’s market has been still firmer ; 75s. cash, and 75s. 7}d. 
to 75s. 9d. one month, closing rather, buyers at 75s. cash, 
sellers 75s. 9d. one month. The official quotations for makers’ 
iron are : Gartsherrie and Coltness No. 1, 90s.; Calder, 87s. 6d.; 
Summerlee, Glengarnock, and Shotts, 85s.; Carnbroe and 
Carron (New), 82s.; Langloan and Chapelhall, 81s. Last 
week’s shipments of Scotch pig iron were: Foreign, 2993 
tons ; coastwise, 4318 tons; total, 7311 tons; corresponding 
week last year, 6456 tons. The imports of Middlesbrough 
pig iron into Grangemouth were 1215 tons as against 830 
tons in the corresponding week last year. 


A Marine Novelty.—A new patent combined steam dredger 
hopper, of 400 tons, designed, built, and engined by Messrs. 

- Simons and Co., was launched from the London Works, 
Renfrew, on Saturday. This vessel is the first of the kind 
ever constructed, and is intended to lift, carry, and deposit at 
sea 500 to 1000 tons per day of its own spoil. It is named 
Canada, and is the property of the Canadian Government. 
After being tried on the Clyde, it will shortly steam over the 
Atlantic to Halifax. Its structural arrangements are of such 
a character that the vessel combines in itself all the essential 
features of a powerful dredger, a steam hopper barge, and a 
Screw-tug steamer. 


The Recent Boiler Explosion in Glasgow.—The number of 
deaths from the recent explosion of the boiler of Messrs. Yule 
and Co.’s traction engine has now increased to eleven. 
Messrs, More and Clinkskill, consulting engineers, have com- 
pleted their inspection, and have made their report to Mr. 

art, the Procurator-Fiscal. In their opinion the explosion 
» V8 occasioned by a defect in the safety valve, and by a 

Portion of the boiler being too weak to sustain the pressure 
of steam to which it was subjected. The case is being in- 
vestigated by the authorities, and several witnesses have 
been examined. Of course all these investigations and ex- 








aminations are carried on in private, inasmuch as we have in 
Scotland nothing partaking of the character of a coroner’s 
inquest. 


Extensive Shipments of Sugar-making Machinery, Sewing 
Machines, §c.—During the last few days there Rows been 
shipped from the Clyde to St. John, N.B., 39807. worth of 
cuger-mabing machinery; to Batavia, 13,5741. worth ditto ; 
to Demerara, 6577. worth ; to Melbourne, Havre, Genoa, and 
Lisbon, 41437. worth of sewing machines ; to Algiers, 20002. 
worth of machinery of other deseriptions. 


Royal Seottish Society of Arts—At a meeting of this 
society, held in Edinburgh on Monday evening, the presi- 
dent, Mr. Thomas Ivory, in the chair, Dr. Stevenson Mac- 
adam, F.R.S.E., read an interesting paper on “ Water 
Supply.” The subject was considered under the following 
heads: 1. Quantity of water; 2. Quality of water; 3. Vege- 
table and animal life in water : 4. Action of water upon 
lead ; 5. Nature of gathering ground ; and 6. Effects of filtra- 
tion, &e. A short conversation ensued on water and sewage, 
and it was agreed to postpone discussion on these subjects in 
connexion with the paper till the next meeting of the society. 


Edinburgh Water Trust—New Appointments.—At yester- 
day’s meeting of this trust it was announced that Mr. James 
Leslie, C.E., had accepted the office of engineer to the trust, 
and the office of superintendent of works was filled by the 
appointment of Mr, Coyne, C.E. At a later stage, a motion 
to get a report from Mr. Ayres, of Norwich, on the condi- 
tion of the house fittings and the best method of preventin 
waste of water in consequence of bad fittings was negatived, 
and the consideration of the subject was remitted to Mr. 
Leslie and the superintendent of works, 


The Dundee Water Commission.—A meeting has been held 
of the committee of the commissioners to whom the ques- 
tion was remitted of selecting an engineer of eminence to 
report upon the plans matured by Mr. J. F. Bateman and 
Messrs. Leslie and Stewart for introducing a new supply of 
water into Dundee. Various gentlemen were named, includ- 
ing Messrs. Hawkshaw, Hawksley, Harrison, Gale, and 
Fowler ; but no decision was arrived at, and the meeting 
adjourned for a few days in the hope that a unanimous vote 
might be obtained in favour of one or other of the gentle- 
men named at the meeting. There is some room to fear that 
the Dundee Water Commissioners may by wrangling and 
dividing, making appointments and cancelling them, yet 
attain a degree of notoriety approaching to that with which 
the Edinburgh Water Trustees See covered themselves. 


Machine for Cleaning the Fibre of the Rhea Plant.—Mr. 
John Greig, jun., son of Mr. John Greig, of the well-known 
firm of Messrs, D. and J. Greig, engineers, Edinburgh, has 
just completed a machine with which he is to enter the com- 
petition for the premium of 50001. offered by the Indian 
Government, about two years ago, for a machine capable of 
cleaning the valuable stems of the Rhea plant at a cost of 
151. per ton, and admitting the sale of the fibre in the 
English market at 507. per ton. The competition is ap- 
pointed to take place at Sahayanpoor, near to Dehra Doon, 
north of Delhi, about April next. Mr. Greig has spent a 
great deal of his time in India during the last five or six 
years, and has devoted his attention closely to the subject of 
effectively manipulating this valuable fibre, 








NOTES FROM THE SOUTH-WEST. 

Docks at Milford Haven.—lt appears that a movement is 
being made for the construction at Milford of docks of such 
a size as will provide accommodation at neap tides for a class 
of vessels similar to the Spain and other new steamers owned 
by the National Steamship Company (Limited). Upon the 
provision of proper dock accommodation at Milford, it is con- 
tended that the class of vessels above-named could make two 
more passages to and from New York per annum by starting 
from Milford, instead of Liverpool. 


Labour in the Cardiff District.—There appears to be a 
renewed feeling of dissatisfaction among the colliers in the 
Cardiff district. The determination displayed by the colliers 
in the Forest of Dean has stirred up a similar feeling among 
the colliers in the Rhondda Valley. The advance required 
by the men bas been already conceded by some of the masters, 
but the members of the Steam Coal Colliery Proprietors’ 
Association remain firm in their determination to resist the 
demand. There is an increase in the demand for coal, but 
there is also a large accumulation at some of the collieries, 
which will be sent into the market when the price has been 
sufficiently advanced. 


Newport Harbour Commissioners.—At the monthly meet- 
ing of these commissioners on Friday, a communication was 
read from the Board of Trade with reference to the Petroleum 
Act ; and on the suggestion of Mr. Batchelor, a committee 
was appointed to consider the desirability of fixing a time, 
place, and mode of discharging cargoes of petroleum. 


The Forest of Dean.—The Forest of Dean miners have 
served upon their employers a circular demanding the adop- 
tion of the eight hours system, with an advance on their 
wages of 10 per cent. on the Coleford side of the district, and 
5 per cent. in the Cinderford Valley. 


Trade at Milford.—It is expected that a large trade will 
eventually be concentrated at Milford. In a short time every 
facility will be provided at Milford for coaling the largest 
vessels economically by hydraulic machinery. 


The Nine Hours System in South Wales.—The leading 
establishments of South Wales are one by one adopting the 
nine hours system. ‘The Llanelly Railway and Dock Com- 
pany, the Swansea Vale Railway Company, and the Rhymney 

ailway Company have signified their intention to reduce 
their workmen’s hours of labour to nine per day. Memorials 
from their men praying for a similar reduction are now 
before the directors of the Taff Vale, the Great Western, and 
seyeral other companies. The ironfounders of Newport and 








Cardiff with two or three exceptions have fallen in with the 
nine hours movement; and the directors of the Cheltenham 
and Swansea Wagon Company have agreed to the new system. 


American Steamers m Cardiff.—It is proposed to start 
aline of steamers Ph Candy and New York. Mr. 
Boyle, one of the trustees of the er on of Bute, has gone 
out to New York in order to make t arrange- 
ments. The through railway communication opened out 
recently between Cardiff and the North of England will 
favour the enterprise. 


Swansea Harbour Trustees.—The published returns of the 
Swansea Harbour Trustees for December show that the in- 
come on the general harbour estate last month was 33791., 
against 3302/. in December, 1870. The expenditure in De- 
cember was largely in excess of that of December, 1870, 
having been 3325/., against 22841. On the South Dock 
estate the income for the month was 1651. more than in De- 
cember, 1870, and the expenditure was 7/. less; the defi- 
ciency on this account for December, 1871, was 4341., against 
6071. in December, 1870. 


State of Trade at Newport.—Large shipments of iron 
continue to be made from Newport to ports on the west 
coast of South America, but fewer cargoes have been de- 
anones to the United States. It is expected, however, that 
there will shortly be a revival of trade with the United States, 
and that shipments in that direction will be heavy. 


Labour in the Merthyr District—A mass meeting of 
colliers, ironworkers, and miners was held on Monday morn- 
ing at the Mountain Horse, Twynyrodyn, for the purpose of 
eliciting the sentiments of the men as to the nine hours 
movement. A resolution was passed to the effect that repre- 
sentatives from the pits and works of the district should 
elicit the feelings of the men, which would be stated at a 
subsequent meeting to be held at Merthyr. 


The Port of Cardiff.—The exports of coal to foreign ports 
from Cardiff amounted in December to 219,556 tons. In 
this total Barcelona figured for 9437 tons, Callao for 6291 
tons, Constantinople for 5079 tons, Genoa for 7611 tons, 
Hong Kong for 6666 tons, Havre for 12,635 tons, Monte 
Video for 13,576 tons, Rio de Janeiro for 15,325 tons, and St. 
Nazaire for 13,432 tons. The exports of coal coastwise from 
Cardiff in December amounted to 63,851 tons. The exports 
of iron for the month were 21,425 tons, of which 2311 tons 
went to Galveston, 6704 tons to New Orleans, and 3149 tons 
to New York. ‘The exports of patent fuel from Cardiff in 
November amounted to 3945 tons. 








Tur Lonpon Association OF FoREMEN ENGINEERS AND 
DraveutsMey. — The nineteenth annual meeting of this 
Institution was held on Saturday, the 6th inst., at the City 
Terminus Hotel, and it was most numerously attended. Mr. 
Joseph Newton, C.E., president, occupied the chair, and as 
usual the election and nomination of new members constituted 
the first business of the sitting. Mr. Hugh Gray was duly 
elected and Messrs. Hood and Norman were proposed as 
ordinary associates. The chairman then requested the 
auditors, Messrs. Welch and Sissons, to produce their report 
for the half-year ending on the 3lst ult. This they did to- 

ether with the balance-sheet for the same period. The two 
Soenaients were of the most satisfactory possible kind, and 
revealed the fact that both in regard to funds and to number 
of members a considerable augmentation had taken place. 
We shall not give the details of the balance-sheet, but may 
summarise them briefly as follows: Invested for the current 
business of the Institution 566/. 10s. 10d., for the superannua- 
tion of aged and infirm members, 1160/, 17s. 1d., and for the 
relief of widows and orphans, 211. 4s. ; total of moneys held 
for all purposes, 1748/. 11s. 11d., or an increase of about 601. 
on the half-year. The number of ordinary members— 
principal draughtsmen and principal foremen—enrolled is 
126, and of honorary members—employers and other scientific 

entlemen—81, in all 207, or an increase of 15. Some little 
, REE followed the presentation of the balance-sheet, and 
this had reference mainly to the monthly journal of the 
Association. The success which had attended the publication 
was the theme of universal congratulation, and it was 
unanimously resolved to continue it in its present form. The 
export and balance-sheet were then formally accepted by the 
meeting nem. con. The chairman then introduced a subject 
upon which Mr. Henry Grissell, C.E., had had an interview 
with himself, and which had reference to the advisability 
and practicability of offering money prizes for excellence of 
design and workmanship in regard to metal works, apart 
from those composed of the precious metals. Mr. Grissell’s 
plans were not as yet fully developed, and it was determined 
that they should be more fully considered at a future meeting 
of the associated foremen, &c. He (the chairman) next 
proceeded to deliver the annual address. This was a lengthy 
résumé of the progress of the Institution during the year 
1871, with observations on its present position in respect of 
the engineering trade generally, its usefulness as an educa- 
tional adjunct, the advantages which must follow if masters 
and foremen worked energetically to extend its area of action 
and joined more frequently in scientific and practical dis- 
cussions, together with other matters of much interest. Mr. 
Newton concluded by thanking the whole of the members 
for the uniform kindness he had on all occasions experienced 
at their hands, and then, in accordance with the rules of the 
Association, resigned the office of president and left the chair. 
On his departure, pro tem., from the meeting Mr. Briggs and 
Mr. Hosken, the two oldest members, pro and seconded 
a resolution to the effect that Mr. Newton be re-elected, which 
was carried unanimously and by acclamation. A deputa- 
tion then invited that gentleman to resume office, and with 
extreme reluctance Mr. Newton was for the thirteenth time 
re-installed as president. Subsequently Mr. Frome was re- 
elected vice-chairman, Messrs. Gibbon, Haughton, and 
Bullough, were chosen as committee men, and Mr, Hedley 
was appointed auditor. 
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NOTES FROM PARIS. 
Paris, January 8, 1872. 
A Curtous AccIDENT. 

A curtovs accident arising from the intense cold of 
Lecember last, took place recently at the printing establish- 
ment of MM. Renou and Maulde, of Paris. The engine 
employed is a horizontal 12 horse, placed in a glazed build- 
ing. On the night of the 8th December, the work having 
been knocked off towards 2 a.m., the engine was sub- 
jected, with but small protection, to the intense cold which 
registered 5.8° below zero. 

Towards 8 o'clock on the morning of the 9th the en- 
gineer, just before starting the engine, took the precaution 
to turn the flywheel by hand, to satisfy himself that the 
cylinder, which was well protected, contained no fragments 
of ice. Satisfied on this point, he thought he could with 
out danger admit the steam, but on the first stroke of the 
piston, the frame constructed of good quality iron, but 
contracted beyond measure, could not withstand the strain 
thrown upon it by the flywheel, and it broke into three 
fragments. 

Tue Question oF TRANSPORT. 

This question, which since the restoration of peace has 
so occupied the attention of all manufacturers, merchants, 
and producers, has just entered on anew phase. A Govern- 
ment decree of the 3rd of January, brings some improve- 
ment to the situation which had become intolerable to 
business. 

Provisionally, and until the 1st of March next, heavy 
goods, whatever may be the tariffs charged, will be sent 
from each station in due order, and without any favour. 
In all cases in the event of deficient material, the priority of 
despatch in each station will be given by the companies to 
coal, coke, ore, wheat, potatoes, and some other goods men- 
tioned by the decree. 

If the companies are under necessity to close a station 
temporarily, advice of the fact will be immediately sent to 
the local authorities with information as to the cause, and 
the probable duration. This announcement will be publicly 
advertised. 

This amendment will produce a slight improvement in the 
present state of affairs, but it is not sufficient to meet the 
requirements of the situation, and the various interests 
alarmed by the insufficiency of means of transport do not 
appear reassured by the new decree. It is feared that for 
these difficulties there is only one efficacious and radical 
remedy, the return pure and simple to the Railway Act of 
1842, an Act which fixes the price of transport per ton 
and per mile at 5.56d. for high speed goods, and for 
heavy goods varying from 2.47d. to 1.54d., leaving to 
the companies certain privileges, but dealing absolutely 
with the questions of the special and differential tariffs, 
which to-day defy by their multiplicity and complication 
all legislative amendments. 

Marine Borers. 

The Annales Industrielles quotes from the Cercle des 
Mécaniciens Francais a process of preventing priming in 
marine boilers. M. L. Marzin, chief engineer of the 
Poitou, a steamship belonging {to the General Transport 
Company, reports that in the case of constant priming he 
has injected melted fat by syringes upon the surface of the 
water. This means gave partial results, the level of the 
water continuing to vary constantly, while the steam carried 
a large quantity of water into the cylinders. It was 
necessary always to reduce the speed to prevent the 
priming. 

On board the Poitou the priming was especially notice- 
able, and continued despite all that was done to give much 
trouble and check the speed of the vessel. A black greasy 
mud was taken over with the steam and collected on the 
piston rods, which, of course, heated ; constant knocking 
took place in the cylinders, and during the first trip of 
the vessel her boilers gave incessant trouble. 

M. Marzin then tried a means which we believe is not so 
new as he thinks, but by which he has obtained a com- 
plete success. He had the boilers perfectly cleaned, the 
interior coveréd with a coating of coal tar, especially the 
direct heating surfaces ; after this operation she showed no 
tendency to prime, and during ‘the seven Atlantic voyages 
which followed, there was not the slightest inconvenience 
experienced. The coating should be renewed each voyage, 
and as time was wanting for this operation, about two 
pints of water saturated with potash were injected into the 
boiler per hour. The potash in dissolving the greasy bodies 
stops the priming so often due to the presence of grease and 
oil in the boiler. 





Usirep States TransaTtantic Mai. Service.—The cost 
of the United States transatlantic mail steamship service in 
1871 was 174,188 dollars, being something less than the cost 
of the same service in 1870. The earnings of the respective 
lines were as follows: The Liverpool and Great Western line 
for 58 trips from New York to Queenstown, 60,805 dollars ; 
the Inman line for 53 = from New York to Queenstown 
and Liverpool, 49,537 dollars; the Cunard line for 49 trips 
from New York to Queenstown and Liverpool, 22,179 dollars ; 
the Hamburg American Packet Company for 29 trips from 
New York to Plymouth and Hamburg, 20,415 dollars; the 
North German Lloyd of Bremen for 48 trips from New York 
to Southampton and Bremen, 15,676 dollars; the Canadian 
line for 52 trips to Liverpool, 5525 dollars ; making a total of 
174,138 dollars. The steamships employed under contract 
with the Post Office department, received 6 cents per oz. on 
letter-mails, and 6 cents per Ib. on other matter, as compen- 
sation for the service. , 


BROTHERHOOD’S GYROSCOPIC GOVERNOR. 


CONSTRUCTED BY MESSRS. BROTHERHOOD AND HARDINGHAM, ENGINEERS, LONDON. 
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We illustrate, above, a very neat form of steam engine 
governor, designed and lately patented by Mr. P. Brother- 
hood, of the firm of Brotherhood and Hardingham, of Comp- 
ton-street, Clerkenwell. As will be seen from the figures, 
the governor is contained in a casing through which the 
steam passes on its way from the boiler to the engine, it 
being advisable, to insure prompt action, that this casing 
should be fixed on the valve chest, so that as little steam as 
possible may intervene between the throttle valve and the 
cylinder. Motion is communicated to the governor by a pair 
of bevel wheels, as shown, one of the wheels being fixed on a 
short spindle, which carries a belt pulley, and the other being 
keyed upon a brass spindle, which passes down through the 
top of the casing inawhich the governor is contained. The 
spindle just mentioned is made in one piece with a tubular 

rtion, which iscontinued downwards so as to enter about 
3}in. into the pipe or nozzle through which the steam leaves 
the casing, this nozzle being bored out to receive it. The 
upper closed end of this tubular brass casting is faced so as 
to fit against the lower end of the tube or socket through 
which the spindle enters the casing, and being forced into 
close contact with the end of this tube by the pressure of the 
steam, a steam-tight joint is obtained without employing a 
stufling-box. 

On the tubular casting, of which we have been speaking, 
there is fitted so as to slide freely, a brass sleeve having 
formed in ita number of ports or openings, which, when 
the sleeve is in a certain position, unlgete similar ports 
in the casting on which the sleeve slides. When the two sets 
of ports thus correspond the steam has a clear way through 
them from the boiler to the engine, but in proportion as the 
sliding sleeve is raised above the position just mentioned, 


so the ports are more or less closed, until, when the parts | 


assume the positions in which they are shown by the full 
lines in our engravings, the steam-way is shut altogether. 
We have now to explain the manner in which the lifting of 
the sleeve is accomplished. Upon a spindle, which passes 
transversely through the sleeve and tubular casting, there is 
mounted a heavy “flyer” of the form shown in the figures. 
The cross spindle, which carries the flyer, fits the holes in the 
sleeve through which it passes, so that, as the sleeve rises 
and falls, the spindle rises and falls with it, this vertical mo- 
tion being permitted by the holes in the tubular casting, 
through which the spindle passes, being made of an oblong 
form, as shown in the vertical section. At the centre of the 
length of the spindle is fixed a quadrant, which gears into a 
rack cut in the side of the tubular casting, as shown. The 
action of this arrangement will be readily understood. Let 





us suppose the parts to be in the positions shown by the 
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dotted lines—the steam way being then full open—and let 
the governor then be put in motion. The effect of this ro- 
tation will of course be to tend to make the’flyer assume an 
approximately horizontal position; but in assuming this 
position, it imparts a partial rotation to the cross spindle on 
which it is mounted and consequently to the toothed quadrant, 
the effect being that the quadrant, as it were, climbs up the 
rack, lifting the spindle on which it is fixed, and, conse- 
quently, the flyer and the sliding sleeve. This lifting motion 
of course closes the steam ports to a greater or less degree. 
It will be seen that by this arrangement the constant weight 
of the flyer and sliding sleeve is opposed to the centrifugal 
force. The governor is, as we have said, a very simple one, 
and it is of a very sensitive kind. We may remark that at 
the late Smithfield Show Mr. Brotherhood exhibited a go- 
vernor on the same principle as that we now illustrate, and 
we had occasion at the time to notice its sensitive action. 
The one of which we now give engravings is, however, still 
simpler in mechanical construction than that which we 
noticed at Islington. 








Tue InstiTuTION oF Crvin Encineers.—At the meeting 
of this Society on Tuesday, the 9th inst., Mr. Hawksley, 
President, in the chair, H. M. Dom Pedro II. d’ Alcantara, 
Emperor of Brazil, was elected by acclamation an Honorary 
Member. Ten candidates were balloted for and declared to 
be duly elected, including one Member, viz., Mr. Bradford 
Leslie, late Chief Resident Engineer of the Eastern Bengal 
Railway and nine Associates, viz., Lieutenant Osbert Chad- 
wick, R.E., Assistant Engineer, P.W.D., Aden; Mr. Wil- 
liam Drake-Brockman, Executive Engineer, P. W. D., India; 
Mr. John Fenwick, Dublin; Mr. John Edwards Fraser, 
Assistant Engineer, P. W D., India; Mr. Alfred Edward 
Garwood, St. Petersburg; Mr. Alfred Kit, Superinten- 
dent of the Horseferry-road Station of the Chartered Gas 
Company; Mr. Arthur Pye-Smith, East Greenwich ; Major 
William Swainson Suart, R.E., Chigwell; and Captain 
Charles Edmund Webber, R.E., Divisional Engineer, Postal 
Telegraph Service, G.P.O. It was announced that the 
Council, acting under the provisions of the Bye-Laws, had 
transferred Messrs. Peter Paterson, Leveson Francis Vernon- 
Harcourt, and Frederick Minshull Weedon, from the class 
of Associate to the class of Member; and had admitted the* 
following as Students of the Institution :—Messrs. Arthur 
a Cochrane Bamber, William Boyd Fitzgerald, Richard 
Willett Hurst, B.A., John Hamilton Johnson, William 
Joshua Mason, George Henry Pole, William James Purvis, 
William Edwards Shaw, and Alexander Siemens. 
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RECENT PATENTS. 

Jlowing specifications of completed patents are all 
oe ‘he bas 1871; and that year should be given 
in ordering them, at the annexed prices, from the Great 

tent Office, Chancery-lane. 
are $51, 1s. 8d.) Richard George Shute, of Cook’s- 
court, Lincoln’s-inn, patents the very handy little mitre 
cutting machine of which we have already spoken in this 


‘ournal in our accounts of woodworking machinery con- 
emer by its makers, Messrs. Allen Ransome and Co. 
The annexed sketch will explain the construction of this 


FIG. 2. 





neat little contrivance, which consists simply of a cutting 
blade moving in guides inclined’ at an angle of 45° and 
brought to bear upon the work by a lever handle. 

(No. 336, 10d.) Charles Henry Murray, of Loman- 
street, Southwark, patents machinery for making ornamental 
or moulded bricks. In this machine no moulds are em- 
ployed; but the clay forming the plain-shaped brick is 
clamped between a pair of templates of the requisite outline, 
and the brick is then brought to the desired form by cutting 
off, by means of a wire, the portions of the clay protruding 
beyond these templates. 

(No. 340, 8d.) William Robert Lake, of Southampton- 
buildings, patents, as the agent of Thomas Main, of Pier- 
mont, New York, U.S., the very promising arrangement of 
screw propeller for canal boats illustrated and described by 
us on page 189 of our eleventh volume. 

(No. 842, 10d.) Henry Wilke and William Esplen, of 
Liverpool, patent arrangements of safety valves for marine 
boilers. According to these plans the valve is fitted to a 
casing which is mounted on trunnions, through one of which 
it is supplied with steam from the boiler. The object of 
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the arrangement, one form of which is shown in the an- 
— sketch, is to prevent the load on the valves from 
the affected by the rolling of the vessel. In some cases 
—_-e to which the valve is fitted is mounted on 
tons within an encircling ring, which is itself mounted 
= me at right angles to the first, so that the valve 
oh unaffected by either pitching or rolling motion. 

Mie . 844, 1s, 6d.) Daniel Adamson, of the Newton 

t iron Works, Newton Moor, patents a form of furnace 


boiler consisting of three or four conical “legs” united at 
their upper ends to a cylindrical body, as shown in the an- 
nexed sketch, Figs. 1 and 2. The boiler is set so that the 


FIG. 1. 






































legs are exposed to the action of the hot gases. Mr. 
Adamson also patents making the circumferential seams of 
boiler flues and barrels as shown in the Figs. 8 and 4, so as 
to obtain a certain amount of longitudinal elasticity ; and 
the patent likewise includes a form of safety valve and low 
water indicator (which we may possibly illustrate at some 
future time), ‘and the arrangements of plate bending ma- 
chinery iliustrated and described by us on page 345 of our 
last volume. 

(No, 852, 8d.) Stillman Boyd Allen, of Massachusetts, 
U.S., patents, as a communication from Reuben K. Huntoon, 
also of Massachusetts, the arrangement of engine governor 
illustrated and described by us on page 284 of our last 
volume. 

(No. 370, 1s. 4d.) Joseph Ridsdale, of the Minories, 
patents an arrangement of steam engine in which two 
pistons are made to approach and recede from each other 
in acylinder of a length equal to more than twice the 
stroke, the piston rods being led out of the opposite ends 
of the cylinder, and being coupled by crossheads and return 
connecting rods to double cranks on a shaft which passes 
through the cylinder at the centre of its length between 
the pistons !—This is a very nice arrangement to avoid. 

(No. 380, 1s. 4d.) Thomas James Smith, of 166, Fleet- 
street, patents, as the agent of Lewis Wells Broadwell, of 
Vienna, the arrangement of carriage for mitrailleuses or 
multiple guns, illustrated and described by us on page 
268 of our last volume. 

(No. 386, 1s. 10d.) Henry Bessemer, of Queen-street- 
place, Cannon-street, patents arrangements and appliances 
for facilitating the repair of Bessemer converters. We 
could not describe these plans briefly; but it is probable we 
may have something to say concerning them on a future 
occasion, 

(No. 387, 10d.) Henry Edward Mines, of Cheltenham, 
and Philip Charles Evans, of Brimscombe, patent heating 
a portion of the air supplied to the furnaces of steam boilers 
by causing it to traverse on its way to the ashpit, a series 
| of hollow castings forming the tops of the side flues. The 
patent also includes arrangements for admitting a portion of 
this heated air to the front of the furnace through the dead 
| plate when the fire door is closed. 

(No. 388, 1s. 6d.) John Henry Johnson, of 47, Lincoln’s- 
inn-fields, patents, as the agent of Elbridge Wheeler, of 
Philadelphia, various plans for producing bars, rails, tubes, 
&c., from ingots built up of iron and steel in combination. 
The claims included in this patent are far too numerous for 
us to attempt an account of them here; but we may 
mention that one of them is for reducing hollow objects by 
rolling them while they are filled with powdered soapstone 
or an equivalent non-fusible substance, which easily 
detaches itself from the metal after rolling. 

(No. 397, 1s.) James Henderson, of Leith, patents 
forms of chain pulleys which appear well adapted for ob- 
taining a good hold upon the chains led over them, but re- 
specting the novelty of which we have some doubts. 

(No. 402, 1s, 4d.) David Hanson, of Dukinfield, patents 
an arrangement of plate flanging machinery, the details of 
which we could not describe briefly. 

(No. 404, 1s. 10d.) Andrew Barclay, of Kilmarnock, 
| patents arrangements of blast furnaces constructed so that 
a portion of the gases can be withdrawn from the top of 
the furnace and re-introduced lower down, together with 
an additional supply of air. 

(No. 416, 10d.) Joshua Horton, of Birmingham, patents 
making the blades of screw propellers with a series of con- 
centric ribs or flanges projecting from their surfaces, the 
object being to prevent the radial motion of the water in 
contact with the blade. This plan has been several times 
proposed, and it was patented by Donald Beatson as long 
ago as 1853. 




















RANDOM NOTES FROM NORTHERN INDIA. 
N.W. Provinces, Nov. 1871. 

Tere has been but one opinion expressed by the press 
of this country on the new Precedence Warrant—namely, 
utter astonishment that such an absurd and blundering 
measure should have emanated from the Indian Govern- 
ment, and should have been sanctioned at home, All the 
papers agree that this ridiculous warrant must be revoked, 
inasmuch as it would sow broadcast animosities and jea- 
lousies which are already too rife in Indian society, and 
which it should be the duty of our Government to disen- 
courage and suppress in every possible way. 

The question is here asked, what is the necessity to pre- 
scribe the positions of different officials in this country at 
all, any more than you do of non-officials? and why should 
India adopt a course which is not followed by other civilised 
communities? The pointed omission of the whole body of 
civil, executive, and assistant engineers from the list, and 
their consequent rejection from any recognised position in 
society, has been much commented on by your Indian con- 
temporaries, and has called forth many indignant letters 
from members of the profession here. 

The committee to examine into the cause of the failure of 
the Sangor Barracks has been appointed, and will meet early 
in December. It is composed of a general officer, a Royal 
Engineer, and a civil engineer. The chief, superintending, 
and executive engineers, who were connected with the works 
during their construction, have been ordered to attend the 
latter. Captain Faber, R.E, was summoned from England, 
and has arrived. M, Le Mesurier, of the Great Indian 
Peninsula Railway, is the civil engineer appointed to the 
committee. It will be remembered that Mr. Brearton, 
formerly chief engineer of the same railway, formed one of 
the now famous Allahabad Gunshed Committee. The chief 
commissioner of the Central Provinces has issued a memor- 
andum about the Nagpore Water Works, which speaks satis- 
factorily of their progress, and states that they have been 
executed more quickly and at smaller cost than had been 
estimated for. It is expected that by next hot season the 
city of Nagpore will be supplied with water from the Am- 
bajhari Reservoir, and by the end of next year that the 
whole project will be completed. The name of Mr. Binnie, 
C.E. (one of the experienced civil engineers who joined the 
Public Works Department in 1868), has received honourable 
mention in connexion with these works. 

Mr. Cambell, the energetic superintendent of the Roorkee 
workshops, has put forth a pamphlet in which he suggests 
that a light railway should be laid down from Cawnpore, 
along the banks of the Ganges Canal, to the beautiful 
valley of Dhera Doon. Such a line would traverse a most 
productive country, fertilised by the waters of the Ganges, 
Canal, and would open up one of the most favoured, , but 
neglected, valleys in India, and one which is particularly 
suitable, owing to its climate and productions, for a European 
colony. This valley, which is situated just under Mus- 
soore (a well-known, large, and much-frequented hill sani- 
tarium) and is well watered by artificial canals, is described 
as “immediately overlooking the whole plain of Hindostan, 
at a point where its great rivers issue from the hills, and in 
every way conveniently situated, the spot seems as if it had 
been expressly formed by nature to fulfil the almost incom- 
patible conditions required by us for a perfectly convenient 
seat of the European Government of an Indian Empire.” 
Mr. Campbell proposes to utilise the present roadway which 
runs along the canal banks, and says that such a “ railway 
may be run from Allahabad to Dehra for the mere cost of 
the iron rails and without involving an additional brick or 
spade of earth.” 

Not one of the least advantages of such a line would be 
to place in more direct communication with other parts of 
India the useful workshops which are under the superinten- 
dence of the proposer of this railway, and which are now 
much isolated. 

Situated under the shadow of the great Himalayan range, 
in a small station near the head of the Ganges canal, is 
this busy Roorkee foundry, which was first established to 
aid in the construction of the Ganges Canal, but is now a 
large and independent manufacturing establishment, and a 
splendid training school for the natives of northern India. 
Here everything ‘‘ from a needle to an anchor” is manu- 
factured. 

In one room the noisy rivetting of a pontoon or girder 
bridge is heard, while in the next the carpenters are at 
work building a boat, or making a set of doors and windows 
for a bungalow. Here a little engine has just been com- 
pleted, while a few paces off we are shown theodolites, levels, 
prismatic compasses, &c., receiving their finishing touch. 
A turntable is being cast here, and a little further on we 
see the liquid fire being moulded into a kettle, a frying 
pan, or a stove. Here we have the most improved ma- 
chinery of modern days at work, and close to it a native, 
sitting on his heels, cutting away, and doing wonderfully 
neat work, with the most primitive carpenter's tools. In 
a country where so much useless work is done, and where 
there is so often nothing to show for never-to-be-recovered 
valuable time spent, but ‘‘ pigeon holes” full of “ records’’ 
it is indeed a pleasure to visit such an establishment as the 
Roorkee workshops, where real useful work is daily carried 
on, and where the people are instructed in,’and become 
familiar with, Western improvements. Like as this work- 
shop grew from the Ganges Canal, it is to be supposed and 
hoped that others may spring up from the State railways 
in different parts of this vast country. 
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The heads of the various departments complain that no 
sooner have they trained workmen than they leave, and 
return to theirown villages, there to make use of the 
knowledge gained at Roorkee. This, although injurious to 
the workshops, must be very beneficial to the country 
generally. The great loss of time, and the disorganisation 
caused by “the sons of the prophet” constantly retiring to 
their devotions, and after making their religion an excuse 
for idleness, is also a subject of much complaint, but this is 
unavoidable. These workshops are under the able manage- 
ment of Mr. A. Campbell, Superintendent, and Mr. Jones, 
Deputy Superintendent, who may well be proud of the 
complete system which has been organised out of very 
crude materials. 








THE SHIPBUILDING TRADE OF THE 
CLYDE DURING 1871. 

As the Clyde has now become thoroughly established and 
universally recognised as the great head-quarters of the ship- 
building industry, it is scarcely possible to find a better 
criterion of industrial progress, both at home and abroad, 
than is afforded us by a careful examination of the annual 
trade statistics of that busy hive of skilled industry, and in 
accordance, therefore, with our practice of the last few years 
we proceed to take a _— ata few of the more prominent 
facts which are brought out by the statistics of the year just 


closed. 

No fact has become more patent in recent years than this, 
namely, that the great industries of shipbuilding and marine 
engineering can only be prosecuted with thesuccess which they 
deserve in the very heart of the coal and iron districts. The 
immediate proximity of coal mines and iron smelting furnaces, 
rolling mills, and forges, seems to be the prime condition of 
success; and in this respect the Clyde and the three northern 
rivers of England, the Tyne, Wear, and Tees, are most 
favourably situated, when we compare them with the Thames 
and the Mersey, and with Bristol, Aberdeen, and Dundee. 
Of course, the existence of a skilled artisan population, 
together with capital and commercial enterprise in alliance 
with a large amount of technical knowledge, is also a sine 
qud non. So long as the building of ships involved the use 
of little else in the way of constructive materials besides 
wood, it was quite possible to carry on the business at Dept- 
ford, Dover, Deal, Plymouth, and Aberdeen, as well as at 
Glasgow, Newcastle, Sunderland, and Stockton. But a great 
revolution has been effected, and the prize is left for such 
places as are best — for the industrial competition. 

The progress of the past year has been marked by a labour 
and wages struggle, both on the Clyde and the Tyne, which 
has interfered in a marked degree with thé execution of con- 
tracts, and therefore with the year’s summary of work done. 
This is especially true of the Clyde, where, it may be remem- 
bered, there was a very prolonged and severe strike among 
the shipwrights for an advance of wages to the extent of 3s. 
per week. When the whole of the demand was conceded by 
one or two firms, and others privately admitted that the men 
were entitled to the advance solicited, it now seems that the 
policy of only offering one-half of the demand, and permit- 
ting a strike to take place was questionable, to say the least 
of it. The men were ultimately successful, and the year’s 
returns are considerably less, in consequence of the strike, 
than they would otherwise have been, a remark which 
doubtless applies alike to the pecuniary and to the tonnage 
returns. 

But, indeed, so far as the Clyde is concerned, there is 
much reason to feel gratified at the total amount of work 
turned out during the year 1871. It certainly has not 

reatly exceeded that done in the year 1869, but still it has 
enormous, just verging upon 200,000 tons. This 
amount of tonnage is rather more than what was launched 
in the year 1869, which, up till 1871, was the most remark- 
able in the annals of Clyde industry ; it is also several thou- 
sands over the tonnage of 1870, and fully 20,000 tons over 
the tonnage of 1868. The number of vessels launched on 
the Clyde last year was rather under the number launched 
in any of the three years immediately preceding, but that is 
accounted for by the fact of the average size of the vessels 
being larger, the tendency being to depend more and more 
eee of large tonnage, and less upon small coasting 
vessels, 

One of the most striking features of these statistics is the 
— with which sailing vessels are being superseded by 
steamships, and the great extent to which screw steamers 
are preferred to paddle steamers. For instance, while of the 
232 vessels launched on the Clyde in 1868 there were 114 
sailing vessels, including six yachts, against 118 steam 
vessels of all kinds; the returns for the past year show only 
48 sailing vessels, against 183 steam vessels. Then, again, 
as regards the question of screw versus paddle, it is to be 
noted that, beginning in the year 1868, the number and 
tonnage of the screw steamers have increased in the follow- 
ing order: 1868—80 screw steamers, 81,211 tons; 1869— 
98 screws, 85,280 tons; 1870—112 screws, 131,870 tons ; 1871 
—125 serews, 158,000 tons. There has been no very marked 
alteration in the number and total tonnage of the paddle 
steamers launched during the yoars 1868, ’69, ’70, and '71; 
and thus the important fact comes to be that as the screw 
steamers have increased, the iron and composite sailing 
vessels have a diminished in numbers. For instance, 
in 1868 there were 72 iron sailing vessels, of a total of 63,099 
tons, while in the year just closed there were only nine such 
vessels launched, with a total tonnage of 10,320 tons. The 
subject of the composite build of sailing vessels excited a 
good deal of attention a few years ago, but such vessels have 
not maintained the good opinion formed of them at first, for 
during last year one vessel of 200 tons was the only one of 
this build launched from a Clyde shipyard, while in i868 and 
1869 there were 16 each year, the tonnage being, respec- 
tively, 13,313 and 16,150 tons. Of course the chief cause of 
the preference for screw steamers over iron and composite 
sailing vessels is found in the fact that the Suez Canal has 





ge highway of nations between the East and 
the West. This fact is especially noticeable in respect of the 
jute trade between Calcutta and Dundee, and the China tea 
trade. The once far-famed China ry which gained 
such a reputation for Messrs. Hall, of Aberdeen, and one or 
two of the Clyde firms, are now scarcely spoken of, as they 
have been so completely eclipsed by the Suez Canal screw 
steamers. Messrs. Steele and Co., of Greenock, who formerly 
did a large business in China clippers, have not built one 
such vessel during the last two years; and they have now 
consequently mm J complete arrangements for carrying on 
the building of steamships and marine engines. 

The Clyde continues to do a certain portion of work in the 
building of war ships every year. During the past year 
there were launched six such vessels, one of them being the 
ironclad turret ship Hydra, 2107 tons, built by Messrs. John 
Elder and Co. for the British Government. The others were 
the gunboats Bastard and Kite, of 245 tons each, and a small 
gunboat of 50 tons, for the Ganges, built by Messrs. Napier 
and Sons, and two paddle steamers, the Tete and the Sene, 
built for the Portuguese Government by Messrs. Aitken and 
Mansel. . The total tonnage of these six vessels was 3050 


become the 


tons, or only about one-third of that launched in the year 
1869. 


It may not be uninteresting to note that the steamers 
launched last year were built for the following destinations : 
East India and China trade ... oo | 
Baltic and German trade 10 
North American trade ... 
Mediterranean trade... 
West Indian trade ose 
South American trade ... 

Spanish trade... 
African trade __.., ais 
Remainder chiefly coast trade. 

Taking all the vessels built in Clyde shipyards last year 
we find that a tonnage of nearly 80,000 tons is registered at 
English ports, about 70,000 tons at Scotch ports, and about 
85,000 tons at foreign ports. Of course the lion’s share of 
the work was executed in the Glasgow district proper. Up- 
wards of 100,000 tons of shipping were done by Glasgow 
shipbuilders; Greenock is ited with about 28,000 tons, 
Port-Glasgow with fully 22,000, ;Dumbarton with nearl 
25,000 tons, Renfrew with between 11,000 and 12,000 tons, 
and the lesser ports with the remainder. 

During the past year, an unusual amount of work was 
done on the Clyde in steam dredging machines, hopper 
barges, tugs, and other craft for navigation purposes. Of 
such vessels there were launched 28 in all, ws tonnage of 
4568 tons. The construction of dredgers is carried on 
almost exclusively by two firms, Messrs. Thomas Wingate 
and Co., and Messrs. William Simons and Co.,' and from 
pursuing this as a special branch of business they have ac- 
quired such an amount of skill that their reputation is world- 
wide. The first-named firm built the following during the 

ast year. Twoscrew steam dredgers each 500 tons and 

0 horse power, and two screw hopper barges, each 250 tons 
and 30 horse power for harbour work at Barrow-in-Furness ; a 
steam dredger of 384 tons and 45 horse power, and two 
hopper barges, each of 252 tons and 30 horse power, for the 
Rio Saé Gonzalo Improvement, Brazil; a steam dredger of 
85 tons and a horse dredger of 61 tons for the Government of 
Ecuador, Guayaquil ; and a steam dredger of 50 tons, and 
four iron barges, for the Brazilian Government, Bahia. 
Messrs. Simons and Co. supplied the Clyde Trustees with a 
dredger of 700 tons and 80 horse power; the Dundee Com- 
missioners with one of 500 tons and 60 horse power; the 
Tees Conservancy Commissioners with one of 600 tons and 
60 horse power; and the Barrow-in-Furness Commissioners 
with a steam hopper barge of 300 tons and 50 horse power. 
Messrs. Henderson, Coulborn, and Co., Renfrew, have also 
entered the lists as builders of dredging plant during the last 
year, and two very powerful dredgers Live been supplied by 
them to the Brazilian Gover t 

Since the termination of the Franco-German war there has 
been a greater disposition to give out orders for steamers, 
especially by the two great German companies—the North 
German Lloyds and the Hamburg-American Company. The 
work required by these two companies is almost, if not en- 
tirely, executed by Messrs. Caird and Co., Greenock, but 
amongst last year’s launches there were none for the first- 
named company, and only one for the other. However, their 
hands are quite full with work, and work just contracted for, 
chiefly for those two companies—for the former, five vessels 
of 15,600 tons, and for the latter three vessels of 9800 tons. 
During last year Messrs. Caird and Co. also launched four 
very large screw steamers—each 3800 tons—for the P. and 
O. Steam Navigation Oompany; and for the same company 
there was also built a screw steamer of 3400 tons by Messrs. 
Denny Brothers, Dumbarton, thus making a total of 18,600 
tons of shipping added to the fleet of a single ship-owning 
company in one year, a circumstance of its kind which is 
perhaps without a parallel. We may mention here, in passing, 
that the P. and O. Company have closed a contract with 
Messrs. Caird and Co., for the construction of two other large 
steamers, and that the same eminent firm have undertakex: 
to build for the Liverpool and Philadelphia Steamship Com- 
pany a ship of 4800 tons and 800 horse power, than which 
there is not, we think, a larger merchant vessel afloat, if we 
except the Great Eastern. 

Next in order to the P. and O. Company, so far as last 
year’s launches are concerned, comes the Pacific Steam Na- 
vigation Com , of Liverpool. For this company Messrs. 
John Elder and Co. built the Santiago, a screw of 1460 tons, 
and the Chimborazo and Cuzco, both screws of 3850 tons 
each ; while Messrs. Napier and Sons built for the same com- 
pany the Garonne, 3088 tons—the total in this instance being 
considerably over 12,000 tons. Not much less in importance 
is the fleet of four vessels, of a total of 11,500 tons, supplied 
by Messrs. John Elder and Co. to the Stoonwaart Maatechap y 

ederland Company, a new Dutch shi ping company. With. 
out descending into much minuter detail, we may simply 
mention that the Royal Mail Company had three vessels— 
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about 9000 tons; Messrs. Handyside and Henderson, Glas- 
ow, three vessels, 6160 tons, for the Anchor Line; the 
iverpool and Mississippi Shipping Company, two vessels, 
5000 tons, for the New Orleans trade; Messrs. Patrick Hen- 
derson and Co., Glasgow, three vessels, 4880 tons, for their 
Clyde and Rangoon trade. 

In the year 1870 it was Messrs. Caird and Co.’s fortune to 
oceupy the foremost position among Clyde shipbuilding firms, 
so far as extent of tonnage launched is concerned ; duri 
the past year, however, they have fallen into the second place, 
for while their finished work is represented by six steamers 
of 18,400 tons and 2820 horse power, Messrs. John Elder and 
Co. have launched no fewer fourteen vessels, of 31,889 
tons and 5275 horse power. In either case these totals are 
so enormous, and represent such gigantic industrial enter- 
prises, as almost to stagger one who carefully contemplates 
them in all their bearings. 

As — the work executed by other prominent firms, it 
may suflice if we state the totals in this way: 

Vessels Ton- HP. of 

Launched. nage. Steamers, 
eee 7 14,931 1811 
9,720 not given 
8,740 1080 
8,715 940 
8,529 665 
7,186 1200 
6,286 870 
6,070 500 
5,726 1628 
5,709 860 


Firms. 
Denny Brothers 
A. McMillan and Son ,,. ie 
London and Glasgow Co. (Limited) 
J.and G. Thomson pes 
A. Stephen and Sons _... . 
Henderson, Coulborn, and Co. ... 
Blackwood and Gordon ... 
Barclay, Curle, and Co. ... 
Robert Duncan and Co. ... 
Robert Napier and Sons ... 
C. Connell and Co. sie 5,560 800 
Tod and Macgregor 5,500 710 


In this tabulated summary we have purposely omitted to in- 
elude those firms whose tonnage has not reached 5000 tons, 
otherwise we might have given five between 4000 and 5000 
tons. 

Besides the shipbuilding proper done by Clyde firms last 
year, there was a good deal of work done by two or three 
firms in the way of lengthening vessels that had already per- 
formed: some service. Then, there is likewise the - 
building for the steamships. It is probable that for Clyde 
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Y | built. vessels alone the nominal horse power of the engines is 


not less than 26,000, in addition to engines of 525 horse power, 
constructed by Messrs. John Elder and Co., for vessels built 
elsewhere. 

There is not much to enlarge upon in reference to Clyde 
marine engineering for the past year. No extraordinary im- 
provement in construction has taken place, such as that which 
is so closely associated with the name of the late Mr. John 
Elder ; but this fact, however, has to be observed, namely, 
that the grand principle of the compound high and low 

ressure engine has now become almost universally acknow- 
ledged among Clyde shipbuilders. The improvement chiefly 
aimed at in the meantime is to make that type of engine as 
perfect as possible and thereby increase its economical value. 
Still, there is one fact which requires to be mentioned as it is 
of prime importance, although not connected radically with 
the principles of construction of the marine engine ; it is the 
fact of the fibrous mineral known as asbestos being used with 
marked success as steam packing for the piston rods of the 
Anchor Liner Anglia. The use of such a material for steam 
packing is something new in engineering, and further 
attempts to utilise it in this way will be looked on with great 
interest. 5 

We can scarcely close this article without expressing our 
satisfaction at the result which attended the movement made 
by the Board of Trade during last summer to interfere with 
marine engineers in respect of the use of cast iron in connexion 
with marine boilers. It collapsed in course of time, owing, 
in great measure, no doubt, to the bold front and intelligent 
persistence with which the Clyde shipbuilders and marine 
engineers met the impolitic and uncalled-for interference of 
the Board of Trade officials. We did not hesitate to give our 
most decided opposition to the new regulations which were 
proposed by the Board for enforcement by the surveyors in 
the various shipbuilding ports of the kingdom, and we think 
we may congratulate the trade generally on the successful 
opposition initiated by the shipbuilders and engineers refe 
to. The best thanks of their professional brethren are cer- 
tainly due to them for that opposition, and it is in a sense 
becoming on our part that we should offer ourselves as the 
public medium for conveying those thanks. 








Tue German Navy.—Great progress, it is announced, has 
been made during the construction of German navy yards. 
A war harbour on the Jahde is approaching completion. At 
Wilhelmshaven, on the German Ocean, a naval station has 
been fitted out in every particular, and provisional establish- 
ments at Geestemunde and Stralsund have been discontinued. 
A harbour at Ellerbeck near Kiel is making rapid ae os 
towards completion, under the hands of numerous working 
parties. Fortifications at the various ports have also been 
pushed on with great energy. 


AUSTRALIAN TELEGRAPHY.—The prospects of telegraphic 
communication between Europe and Australia have ente’ 
upon a new phase. While the Government of South Aus- 
tralia has been actively at work carrying its wires across the 
Continent to meet the British Australian Telegraph Com- 
pany’s cable at Port Darwin, thus connecting the Australian 
telegraph system with Java, another project has been brought 
forward for laying a second cable between the Australian 
coast and Java Head. The proposal is to lay a cable direct 
from Cape Otway to King George’s Sound, Western Australia, 
thence to establish a land line of some 500 miles to Champion 
Bay, and then to lay a second submarine cable from there to 
Java Head. The Government of Western Australia is now 
constructing the overland link; the difficulty is to raise 
capital for the construction of the submarine cables contem- 
plated. 
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EXPERIMENTS AND RESEARCHES ON 

THE EFFLUX OF ELASTIC FLUIDS. 

By GrorGE WILSON. 
Introduction.—Efflux of Inelastic Fluids. 

1. Tue velocity of the efflux of inelastic fluids— 
such, for example, as water—through short tubular 
orifices in the side of a reservoir is the same as the 
velocity a body would acquire in falling, freely, by 
gravity from the level of the fluid in the reservoir, 
termed the ‘‘ head,” down to the level of the orifice 


of efflux. 





16.085 FEET 




















Evample, Let A, Fig. 1, be a reservoir filled with 
water; B, a short tubular orifice shaped for the 
contracted vein; and let the perpendicular height 
from the level of the orifice, B, to the head, or 
surface, of the water, C, maintained constant, be 
16.085 ft.; equal to the height through which a 
body falls, freely, by gravity in a second. The velo- 
city of efflux of the water through the orifice, B, 
into the atmosphere, would be at the rate of 32.17 ft. 
in a second, which is the velocity of a falling body 
at the end of that time. 

2» The velocity will not be affected when the 
efflux takes place into another reservoir containing 
water—the level of the fluid in both reservoirs to 
be maintained constant, providing that a head 
equal to 16.085 ft. exists in the efflux reservoir. 























Example. In Fig. 2, the reservoir, E, is filled 
with water to the level, H; and the reservoir, F, 
to the level, G. The efflux is out of the reservoir, 
E, through the orifice, D, into the reservoir, F, In 
the reservoir, E, there is a head, G H, equal to 
16.085 ft., being the difference between the levels 
of the two surfaces of the water, The velocity of 
the efflux through the orifice, D, would be, as 
before, at the rate of 32.17 ft. in a second. 

3. The formula, 

: 8.02,/h=0 
for finding the velocities of falling bodies will give 
the velocity of the efflux for any other head; A 
being the height, or head in feet, and v the velocity. 

4. The law of the velocity of falling bodies is as 
the square roots of the heights of fall; and as the 
efflux of fluids follows that law the velocities, due 
to @ certain pressure, are, consequently, as the 
Square roots of the densities of fluids. 

Ezample. Mercury is 13.596 times heavier than 
water; therefore, a column of mercury equal in 
weight to a column of water 16.085 ft. in height, is : 

eae =1.183 ft. 
The velocity of the efflux of mercury for that head, 

y the formula given in paragraph 3 would be: 

8.02V 1-183 =8.72 ft. in a second, 

5. The force, or pressure, of the efflux of fluids 
striking against a plane surface placed opposite and 
near to the orifice of efflux and perpendicular, or at 
right angles, to the stream, is equaljto the weight of 
4 column of the fluid having double the height con- 
stituting the head and a sectional area equal to that 
of the efflux orifice 


When the efflux of a fluid is caused to strike 








against the crown of a properly shaped hollow hemi- 
spherical surface placed near the orifice, the force, or 
pressure, exerted on that surface is equal to the 
weight of a column of the fluid, having four times 
the height constituting the head and a sectional area 
equal to that of the efflux orifice. 
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Example. Let the head, E L, Fig. 3, be equal to 
16.085 ft. as before; A, the reservoir maintained 
full of water ; B, the orifice of efflux for the water 
in the direction of the arrow, B F, against the plane 
surface, D G, placed at right angles to the stream : 
and let the sectional area of the efflux orifice, B, 
be 1 squareinch. The weight of a column of water 
having a head, E L=16,085 ft., and 1 square inch 
sectional area, taking the weight of a cubic foot of 
water at 62.425 Ib. is: 


62.425 x 16.085 _ 


144 


The force, or pressure, of the efflux of the water 
against the plane surface, D G, would be 6.97 x 2= 
13.94 lb., which is double the weight of a column of 
water, E L, of the height constituting the head, and 
having a sectional area equal to that of the efflux 
orifice. 

6. If the efflux from water out of the reservoir, 
A, were through the orifice, C, having also 1 square 
inch sectional area, and if this jet was caused to 
strike against the crown of a properly shaped hemi- 
spherical surface, H I, the force, or pressure, exerted 
against that surface would be 6.97 x4=27.88 lb., 
which is equal to the weight of a column of water 
having four times the height, E L, constituting the 
head and of a sectional area equal to that of the 
efflux orifice. 

7. To obtain the full effect of the pressure, or 
force, of the efflux of an inelastic fluid against a 
plane surface, that surface must have an area equal 
to at least six times the sectiona! area of the orifice, 
and must be placed at right angles to the stream, at 
least two diameters of the jet from the orifice. 

8. To obtain the full effect of the pressure, or 
force, against a hollow hemispherical surface, that 
surface must be placed at such a distance from the 
mouth of the efflux orifice, and be formed in such 
a manner that the stream of water after striking it 
shall be deviated in an opposite direction to, and 
with the same velocity as that with which the efflux 
of the water through the orifice from the reservoir 
takes place, 

Feample. In Fig. 3, the efflux through the orifice, 
G, takes place in the direction of the arrow, 
CE; while the stream of water, after striking the 
crown of the hollow hemispherical surface, H I, 
must be deviated in an opposite direction, as shown 
by the arrows, H K, 1 K, without losing by friction, 
or otherwise, any of the velocity which it possesses 
when flowing out of the reservoir, A, due to the 
head of pressure generating the efflux. 

9. It is a fundamental law in mechanics that 
action and reaction are equal and contrary ; there- 
fore, the force exerted by the water at the back of 
the orifice at B, Fig. 3, during the efflux will be 
equal to that produced on the plane surface, DG, 
which is equal to the weight of a column of the fluid 
having a height equal to double that constituting 
the head and a sectional area equal to that of the 
orifice. 

By means of a suitably designed apparatus on 
the principle of Hero’s steam engine, or turbine, or a 
Barker’s mill maintained stationary for showing the 
force, or pressure, exerted by an elastic or inelastic 
fluid by reaction during its efflux from such an ap- 
paratus into the atmosphere the head of pressure 
and velocity of the fluid would be known ; as the 
pressure indicated would be equal to the weight of 
a column of the fluid water having double the height 
constituting the head, and a sectional area equal to 
that of the efflux orifice. 

On the other hand, if the real head of pressure 


6.97 Ib. 


loss of head from friction, contraction, or otherwise, 
of the fluid during its efflux through orifices and 
tubes, by enabling a comparison to be instituted 
between the force, or pressure, indicated on the 
a from the reaction of the fluid during its 
efflux, and the weight of a column of that fluid 
having double the height constituting the head, and 
a sectional area equal to that of the efflux orifice. 

Example. Let water flowing out of such an 
apparatus be under a head of pressure equal to 
100 ft. head ; let the orifice of efflux have an area 
of one square inch; and let the force of the re- 
action of the water indicated by the apparatus, 
equal, say, 601b. A column of water 100 ft. high 
and lin. sectional area, weighs 

62.425 x 100 _ 43.35 Ib., 
144 
and the weight of a column equal to double that 
height is 43.35 x 2=86.70 Ib. 

‘The supposed pressure from reaction, indicated 
by the apparatus, is 60 1b.; whereas, by theory it 
is 86.701b. The efflux of the water, in this case, 
is less than that due to theory as shown by 


60 : 
——_ =.692 th 
86.7 692 the coefficient, 


the theoretical velocity of the efflux being 1. 

10. The efflux of fluids is greatly affected by the 
form of the orifice. Taking 1 to represent the 
volume of efflux by theory in a given‘time ; the 
coefficients for different shaped orifices, from the 
experiments of Professor Weisbach, are as follows ; 


’ Coefficients. 
Circular orifices in thin plates, variable . 632 
Short cylindrical tubes one eve 82 
Short conical pipe, 7° convergence ... ooo 098 


Conoidal mouth-piece, form of the contracted 
VEIN ave eee eee eee tee oe 

The efflux through pipes or tubes is considerably 
less in consequence of friction ; and the coefficients 
of efflux in these cases depend upon the length, 
bends, and diameter of the pipes, as, also, on the 
material of which they are made. 

The form of the contracted vein for ordinary 
pressures is so proportioned that if 1 represents the 
diameter of the orifice at the side of the reservoir ; 
then, according to Bayer, the diameter is contracted 
to .7854 at a distance in the length of the orifice 
aay to half the larger diameter, as shown in 

‘ig. 4. 





---9 

11. Since the time of Galileo a great number of 
experimenters have proved the laws of the efflux 
of inelastic fluids; particularly Michelotti, D. 
Bernoulli, and Bossut, during the last century, and 
recently amongst others Professor Weisbach.* 

The experiments on the impulse, reaction, or 
pressure, of flowing water on the — stated 
in paragraphs 5 and 6, and shown by Fig. 3, were 
made amongst others by Michelotti, Smeaton, 
Morosi, Ewart,t Langsdorf, Bossut,{Weisbach, and 
Bidone.§ 








Efflux of Elastic Fluids. 

12. The laws for the efflux of inelastic and elastic 
fluids—such, for example, as water and atmospheric 
air—through orifices formed for the contracted 
vein have been very generally supposed to be the 
same by imagining a column of the elastic fluid to 
have a uniform density throughout its height 

Example. A cubic foot of air at an atmospheric 
pressure of 29.922in. of mercury=14.7 1b. on the 
square inch, or 2116.3 lb. on the square foot, and at 
a temperature of 32° Fahr., weighs, according to 
M. Regnault’s experiments, .080728 lb. The num- 
ber of cubic feet of air weighing 2116.3 lb. is thus 


2116.3 
080728 = 26215, 


which is also the height of a column of air of uni- 





* Weisbach. ‘“ Der Civilingenieur,” vol. v. for 1859; 
vol. viii. for 1862; vol. ix. for 1863; and vol. x. for 1864. 

+ Ewart. “ Memoirs of the Literary and Philosophical 
Society of Manchester,” 2nd series, vol. 1i. 

t Bossut. “Traité théorique et expérimentale d’Hydro- 
dynamique, 1796,” vol. ii. : ~ 

§ Bidone. “ Mémoire de la Reale Academia delle Scienzo 





were known, such an apparatus would indicate the 


de Torino, 1838,” vol. xl. 
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form density at the given pressure of 2116.3 lb. on 
the square foot. ; 

If an orifice, of the form of the contracted vein, 
were made at the bottom of that column of air, 
and the efflux took place through that orifice into 
a vacuum, then, by the formula for falling bodies, 
given in paragraph 3, the velocity of efflux would 
be 

8.024/ 26215 = 1298.5 ft. 
in a second, 

If the elastic fluid was steam instead of air, a 
cubic foot of steam at the atmospheric pressure 
equal to 2116.31b. on the square foot weighing 
.038 lb., the head for generating the velocity would 
be 

2116.3 
.038 
and the velocity of the efflux into a vacuum would 
be 


= 55692 ft., 


8.02 ./55692—1892.6 ft. 
in a second, 

13. At a constant temperature the velocity of 
efflux into a vacuum remains constant, whatever 
may be the pressure, as, from the law of Mariotte, 
the density of an elastic fluid maintained at a con- 
stant temperature is proportional to its pressure. 

Example. Let the pressure be 

2116.3 
. g = 1058.15 lb. 
on the square foot, which is half the pressure of the 
air adopted for the example given in the last para- 
graph. The weight of a cubic foot of air would be, 
also, half, namely, equal to 


080728 , 
040364 Ib., 


9 =: 
and 
1058.15 


040364 = 26215 ft. 


would be the height of the column of air, as before ; 
and, consequently, the velocity of the efflux would 
be the same. 

14. If compressed air of a certain pressure con- 
tained in a receiver were caused to flow through an 
orifice into another receiver containing air of a less 

ressure, the velocity of the efflux would be that 

ue to the height of a column of air corresponding 
to the difference of the pressures on the square foot 
in the two receivers divided by the weight of a 
cubic foot of air in the receiver containing the air 
at the higher pressure, or that from which the efflux 
takes place. 

Example. Let Fig. 2, on the preceding page, repre- 
sent the two receivers, supposed to be closed and 
made airtight. The receiver, E, to contain com- 
pressed air at two atmospheres, equal to 2116.3 x2 
= 4232.6 lb. pressure on the square foot. The 
efflux to be through the orifice, D, into the re- 
ceiver, F, containing air at a pressure of one atmo- 
sphere, or 2116.3lb. on the square foot. The 
difference of the pressures in the two receivers 
constituting the head would, therefore, be 2116.3 Ib. 
on the square foot, equal to one atmosphere. 
Taking the weight of a cubic foot of air at 
.0807 lb. at the pressure of one atmosphere, as 
given in penenge 13, the pressure in the re- 
ceiver, E, being two atmospheres, the weight of a 
cubic foot of air in that, the high-pressure, receiver, 
would be, consequently, .0807 x 2=.1614 lb., and the 
difference of the pressures in the two receivers, 
divided by the weight of a cubic foot of air in the 
higher pressure receiver, would be 

2116.3 
eld = 13112 Et., 


which would be the head; and the velocity of the 
efflux for that head would be 


8.024/13112=918.3 ft. 


in a second. The efflux of the air from the re- 
ceiver, E, into the receiver, F, would thus be at 
the rate of 918.3 ft. in a second, it being understood 
that the respective pressures in the two receivers 
would be maintained constant daring the efflux. 

15. The mixture of elastic fluids does not affect 
the law of efflux. It is only necessary to ascertain 
the density or weight of a cubic foot of the mixed 
elastic fluids, and divide the pressure on the square 
foot constituting the head by that weight, to obtain 
the head, as before. 

Bzample. A cubic foot of atmospheric air, when 
saturated with the vapour of water at a pressure of 
2116.3 lb. on the square foot, and temperature of 
32° Fahr., consists by weight of, 


Ib. 
0802 


Atmospheric air 
.0003 


Vapour of water 


- epee pe -0805 


The head due to the pressure would be 


and the velocity of the efflux into a vacuum would 
be 

8.02./26289=1300.3 ft. 

in a second, which is nearly the same as for the 
efflux of dry air shown by the example given in 
paragraph 12. ‘ ; 

16. The accepted laws of the efflux of inelastic 
fluids have been proved, beyond any doubt, by 
numerous experiments to be correct. Experiments 
are easily made with that class of fluids by means 
of simple apparatus. With elastic fluids, however, 
the case is different. In consequence of the great 
velocity of the efflux of elastic fluids, the difficulty 
of maintaining the pressure constant during their 
efflux, and the change in the pressure and density 
caused by a difference of temperature, constantly 
varying Rieinn their efflux, reliable experiments are 
rendered difficult of execution with this class of 
fluids, excepting for the velocity of efflux under 
very small heads of pressure. This has particu- 
larly been the case in ascertaining the velocity of 
efflux of steam, in consequence of its high tem- 
perature. 

17. That the laws governing the efflux of elastic 
and inelastic fluids are the same, as briefly stated 
in this introduction, may be said to be largely 
accepted and adopted at the present time ; to prove 
whether those accepted laws are correct, or not, 
was the object of the various experiments and re- 
searches to be described in our succeeding articles. 

(To be continued.) 
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The Annual of the Royal School of Naval Architecture and 
Marine Engineering. A Collection of Papers on Pro- 
fessional Subjects contributed by Members of the Present 
and Former Schools of Naval Architecture. London: 
Henry Sotheran, Joseph Baer and Co., 42, Charing-cross. 
[ Price 1s. 6d.] 

Ir is not a little remarkable, considering the general 
interest taken in naval affairs, that so little has yet 
been done to discuss them in a style free both from 
the generalities of leading articles in the daily press, 
and from the technicalities of professional publica- 
tions. ‘There is a very numerous class of readers 
anxious to become conversant with the more salient 
features of naval architecture and marine engineer- 
ing, but whose knowledge of technical terms is so 
limited as to prevent them from following the dis- 
cussions of professional journals. ‘To such this 
Annual will be especially welcome, for its professed 
aim is ‘‘ to popularise the treatment of subjects too 
often enveloped in technicalities,” and the attempt 
has, in our judgment, been successful. ‘Two 
numbers have already appeared, and it is intended 
to continue the series; which bids fair, judging 
from the success attained thus far, to establish 
itself in public favour, Although most closely con- 
nected with the present School of Naval Architec- 
ture at South Kensington, the Azzua/ numbers 
amongst its contributors members of the former 
School; and it is most pleasing to find gentlemen 
occupying high positions in their profession, like 
Mr. E. J. Reed, C.B., late Chief Constructor of the 
Navy, and Mr. Barnaby, President of the Council 
of Construction at the Admiralty, joining in this 
work with younger men just entering on their pro- 
fessional life. It should be added that the aera vs 
and Vice-Principal of the present School are also 
contributors ; and we believe that the initials at the 
ends of some of the articles represent other names 
well-known in professional circles. 

A glance down the table of contents suffices to 
show that some of the most important questions of 
the present time form the subjects of consideration. 
What should be our reed a ? is now much de- 

y 





bated ; and it is undoubtedly a favourable time for 
the discussion, seeing that the British Navy is now 
more powerful, as compared with foreign navies, 
than it has been for the last twenty years. Under 
the title “‘ English Naval Policy” Mr. Barnaby 
briefly but suggestively considers our present posi- 
tion and future necessities. His conclusion is, 
that ‘each part of the empire should contribute 





towards the national fleet in proportion to the 





value of their exports, or on some other equitable 
basis: that each should havea certain fixed pro- 
portion of coast defence ships and of vessels for the 

rotection of the lines of commerce : the former to 
a under the absolute control of the Local Govern- 
ment, and the latter under the control of the Im- 
perial Government, which would be in communica- 
tion with them all by the oceanic lines of telegraph, 
and could concentrate them on any point desired.” 
Some plan for the general defence of the empire is, 
by general consent, required, and that speedily ; and 
whether the suggestions made by Mr. Barnaby be 
approved or not, every one will admit that it would 
be advantageous to first fix the plan, and then 
build a fleet to earry it out. Once state the re- 
quirements, and the problem may be solved ; but 
to work haphazard, in the dark, is most unsatis- 
factory. 

Upon the latter point Mr. Merrifield, F.R.S. (the 
Principal of the School of Naval Architecture) in- 
sists strongly in an article entitled ““A Review of 
the present Conditions of Naval Design.” ‘Therein 
he summarises what may be considered to be fully 
known and what is only partially understood, if un- 
derstood at all, in connection with ship-design. He 
also draws attention to matters—such as stowage 
and management, which lie beyond the province of 
the shipbuilder, but have a most important bearing 
upon the success or failure of ships, as well as upon 
their safety. Beyond this there isa discussion of 
the policy of our future war-ship construction, the 
main recommendation made being the great reduc- 
tion of sail-power, and the use of high steam power. 
Withoutentering into this question at length we would 
remark that Mr. Merrifield scarcely does justice to 
our present fleet in speaking of it as “‘ by no means 
strong in steam-power;” for as compared with 
other war-ships, and even with all except the fastest 
ocean-going steamers employed in the mail service, 
our men-of-war are as a whole exceptionally fast 
under steam. Moreover, for the performance of 
long-continued cruising services, ships capable of 
keeping the sea under sail alone, are, at present, 
absolutely necessary, and will remain so until some 
means is devised for very greatly economising the 
expenditure of fuel. Mr. Merrifield, it should be 
added, does not propose the entire disuse of sails, 
but the adoption of a light fore-and-aft rig. Other 
points raised in this paper must be passed unnoticed 
by us, but will secure the attention of readers, 

Another subject now prominently before the public 
is technical education, and in the organ of one of 
the few higher technical schools which this country 
possesses it is natural to find the matter treated as 
important. Public attention will doubtless be 
mostly directed to Mr. Reed's article ‘‘ On the Value 
of Science to Shipbuilders,” which stands first in 
the Annual; but it is interesting to note that there 
is another article on a very similar subject, ‘‘ The 
Technical Education of Naval Architects,” by one 
of the late students of the school. Mr. Reed 
strongly insists upon the necessity of a good scien- 
tific training to shipbuilders, and illustrates his 
arguments by reference to occurrences that have 
come within his own observation, as well as to 
structural and other improvements in iron-shi 
construction with which he has been connected. 
He also refers to some of the problems yet unsolved, 
and to the changes that may be anticipated in the 
immediate future. His remarks are sure to com- 
mand attention; but no passage in the paper is 
likely to be more noticed than that near the end, 
where he alludes to the desirability of increasing 
the power developed by machinery in proportion to 
its weight, and of sweeping ‘‘ away the rude system 
of floating our sea passengers in the turbulent wave 
surface of the sea, instead of rendering available 
(for our personal transport at least) the smooth 
water which underlies, and the comparatively smooth 
air which overspreads it.” We suppose Mr. Reed to 
indicate the desirability of aiming at the construc- 
tion of aérial ships, or of vessels capable of proceed- 
ing when submerged. Attempts in both directions 
have actually been made, but hitherto without 
success, and until passengers are certainly assured 
that their descent from the ‘‘ comparatively smooth 
air” shall in all cases be voluntary, or that the sub- 
marine ship shall rise to the surface whenever they 
wish, we think they will prefer to continue to take 
their chance on the “ turbulent wave surface.” 

Respecting the second paper on technical educa- 
tion, it is only necessary to say that it contains a 
well-written sketch of what has been done in this 
country and abroad to provide for the training of 
Naval Architects, and points out the eyils of the 
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stem now in vogue in many large private ship- 
pbuilding establishments, of taking private pup 8 
whose training is almost entirely neglected. ‘There 
is, of course, always a danger in urging the necessity 
for scientific training and of not sufficiently valuing 
ractical experience, and the writer, Mr. Gowings, 
as not entirely escaped it. Still, on the whole, 
the treatment is fair; and from the facts stated, it 
is clear that in a tentative art like shipbuilding, 
science has found, as it will always find, its great 
field in gradually improving practice, 
The remaining articles on shipbuilding include a 


very readable sketch: from {+ Wood to Iron in Ship=}, 
building,” giving an account ofthe principal steps 


by which the change was ‘made, an summarisin 
facts which, though well ‘known: to professional 
men, will not be so to:the general . In ad- 
dition, there is a noteworthy paper on ‘‘ Armour 
Fasteningsfor Ironelad Ships,” we believe from the 
pen of a gentleman who has had very exceptional 
experienee in this particular branch of construction. 
Just now when attempts are ‘being made to show 
that the Admiralty system of ‘* elastic cup-washers” 
for armour-bolts is).a failure, it, iss-important to 
learn that.experiments do not.support. that conclu- 
sion, but rather prove the reverse, Noidoubt we 
shall hear more of this, article, as it.can searcely 
fail to give rise to counter-statements from the 
opponents of the Admiralty system of fastening. 

Another article that will be read withinterest isa 
very able one on * The Fishbourne Fallacies,” by 
Mr. John, Fellow of the School... Space forbids us 
to make extracts, ‘as we ‘should otherwise be glad 
to do; but we ‘would ‘stron recommend naval 
officers, and others who have'been ‘at all inclined 
to trust in Admiral Fishbourne’s conclusions, to 
read this exposure of his errors: The treatment is, 
no doubt, severe; but it does not pass the bounds 
of fair criti¢ism sand little sympathy can be felt for 
Admiral Fishbourne} ‘seeing that he has publicly 
stated more than nee his conviction that the train- 
ing given at the School’ of Naval Architecture was 
worse than uséless. 

Respecting three articles on engineering, having 
a practical interest, little need be said; although 
they are certain to attract the attention of marine 
engineers. Two of these, ‘‘Compound Engines,” 
and ‘‘ The Marine Cylinder,” by different writers, 
are very closely allied, and taken together have a 
most important relation to the efficiency of the 
engines fitted in‘our recent ships of war. The 
first of the two articles just mentioned — and an 
excellent one it is—has, by-the-bye, been already 
seized upon by a contemporary as a peg whereon to 
hang some arguments against the use of compound 
engines. Whenwe state,;"however, that the com- 
pound engines, inthe non-economical working of 
which our contemporary glorifies, were worked with 
301b. steam ‘cut off at full seven-cighths of the stroke 
in both cylinders” the total.expansion being but 
about 3 to 1, (!) it will, we think, be acknowledged 
that a high degree” of econonty would have been 
more surprising than anything else. ‘To found 
arguments against the compound system on the 
performance of such engines as these is simply 
absurd ; and we are glad to notice that Mr. Pratten, 
the author of the article in the Annual, is, unlike the 
writer in our contemporary, perfectly aware of the 
advantages which modern compound marine engines 
possess over the old and now almost abandoned 
types. The article on the “Marine Cylinder as 
fitted in the Navy,” by Mr. A. E. Seaton, also con- 
tains much information of: a kind not generally 
available, and well deserves perusal. A third article 
‘On Testing the Value of Unguents” is not, per- 
haps, of such general interest, but. will be welcomed 
by practical men. Ail three artieles are from the pens 
of gentlemen trained at South Kensington—a fact 
showing that the high theoretical training received 
there does not take away from the capacity for ob- 
rn and comparison of the details of practical 
work. 

The Annual is not intended to contain only 
general and popular articles, its scheme embracing 
also the publication of. professional papers. Of 
these the present number contains four. One of 
these should receive special attention from persons 
acquainted with the theory of naval architecture, 
It deals with «“ Rolling in a Sea-way” in a novel 
manner, and contains an able criticism on the 
method of investigation adopted by the recent 
- ommittee on Designs in determining the pro- 

able limits of safety for mastless ships. ‘The 
writer only signs by initials, but there is every 


reason to believe that he is one who by his position 
and previous contributions to the science of naval 
architecture, may be reckoned as one of the highest 
authorities on that subject. A second article on 
“The Rolling of Ships” summarises the results of 
recent investigations by Mr. Froude, Prof. Rankine, 
Mr. Scott Russell, and others. A third on ‘‘ Curves 
of Buoyancy and Metacentre for Vertical Displace- 
ments,” deals fully with a purely professional sub- 
ject, but will probably be of interest to persons 
engaged in calculations connected with ship-design. 


The remaining article by Mr. Cotterill, Vice-Prin- 






‘bE the ‘School, “ On the Fundamental Principle 
‘the,Action of a Propeller,” is a very lucid expo- 
sition of our present knowledge on that subject. 
In‘addition to these articles the Anzual contains 
detailed iaiformation respecting the School of Naval 
Architecture, its course of study, scholarships, ex- 
aminations, &c., &c., and tists of the students who 
het pete through it or who are still there, The 
School has now been in existence seven years, and 
its students are scattered over the world, doing 
good work we doubt not in most cases. We 
eartily wish it success; and for the Annual we 
desire that wide circulation of which it is most 
thoroughly deserving. 








EGYPTIAN RAILWAYS. 
To THe Eprtor or ENGINEERING. 

Sre,—Under the above heading in my ENGINEERING pf the 
8th inet, 1 was surprised to read the following: “ With an 
admini ion, careless, idle, and incompetent, with a staff 
having only one object, that of plunder and dilapidation.” 
Being one of the staff of the above railways, namely, carria 
and wagon engineer at Boulac Works, I say these remarks 
are not true. I have been connected with the Egyptian 
railways for the last seven years, and being an advocate for 
oil lubrication for carriage and wagon axles, and seeing that 
the economy would be double in this country, than in Europe, 
I laid the subject before the Director Churshed Pasha. In the 
year 1866, by H. E. orders, I fitted up two carriages and ran 
them in the express trains 2000 miles; they ran cool and 
with the same results as in Europe. He took no further notice 
of it. When H. E. Ali Pasha Moubaric replaced H. E. 
Churshed Pasha, I laid the results of the trials and the 
economy to be made by adopting this system. H. E. ordered 
me to fit up the express trains, which consisted of 36 journals 
or axleboxes, which were usingin that month, May, 1868, 
80 lb. of grease each trip. - Rose’s patent grease costs 
here about 2/. ‘The cost for oil per trip was 1s. 3d. 
These trains ran several thousand miles. I fitted up 12 goods 
trucks with the same results, each truck carrying an extra 
load of 24 tons. After running 12 trips the ielale guee discon- 
tinued ; I laid the results and the wong Aad be made before 
H.E. HE, — a person over me that had never seen 
a carriage made nor been on any railways in Europe, and 
said that grease lubrication was superior to oil, for i 





and m axles. I obtained leave of absence, and went to 
En . Soon after my return, H. E. Omer Pasha succeeded 
Ali Pasha Moubaric, September, 1869. In that month there 


c, Sep , 
were from 400 to 500 trucks and carriages awaiting repai 
outside the shops at Cairo and Alexandria, the + ate 
having from 800 to 400 under repairs, some having been 
there for 2 years, from accidents. The cost for i and 
wagon repairs from September, 1868, to Se ber, 1869, was 
above 70,0007. The mileage had been for passenger trains 
about 698,000 and for goods trains about 1,440,000. Total 
2,138,000 miles. In October, 1869, H. E.Omer Pasha made 
a contract ‘with me and Mr. Redman of Alexandria to keep 
the i and wagon stock in good working order for 
30,0002, year is now closed, the cost has been less than 
that sum, and there are not ten trucks outside the sho 
owe irs, either from accident or wear and tear. In 
November, 1869, I told H. E., the direetor, the economy that 
would be made by oil lubrication. H. EB. ordered me to fit 
up the two express trains and one goods train of 50 trucks, 
I did so, and have now fitted up six greveser trains, which 
have run altogether 270,000 miles. Also five goods trains, 
which have run 34,000 miles, I am still fitting up. The car- 
riage and wagon stock was never in better condition than 
itis now. The mileage this year is for passenger trains 
about 710,000 miles and for goods trains about (including 
stone and sand trains) 2,160,000 miles. Total mileage from 
September, 1869, to September, 1870, 2,770,000 miles. This 
increase of mileage being mostly on the Lower Egypt line, 
where there are only about 3000 available trucks, ia sure 
you willagree with me, that every praise is due to our 
director and the traffic department for working this mileage 
with so small a number of stock. During the past year 
H. E. Omer Pasha has sent to the Treasury, after paying 
all working expenses, 50,0007. monthly, The amount sent 
by H. E. Ali Pasha was about 35,0002. monthly. 

Hot Azxles,—I have not had in my shop for the last eight 
months two hot axles per week, the oil carriages only, 
coming to the shop -to have their wheels.turned up. They 
run as well as any trains in Europe. This is upon railways 
made from fine soil, and not ballasted, and eight months in 
the year, the axle-boxes and all ironwork are so hot from 
the sun, that no person can bear their hand upon them long 
together. I have at Cairo station, six fitters and one 
foreman, whose duty is to see that cach train is in good 
running order, and take from the guard of each train a 
certificate that his train is not short of any material, 
such as bolts, nuts, axle-boxes, lids, &c. I have before me 
their material account for the last ten days, bolts and nuts, 





door pins, cotters, &., 400 lb. weight. Ihave not seen one 





dozen axle-box lids off during the last six months. All 
trucks and carriages leaving my shop have split pins put in 
the tie rod, and axle-box bolts. Ihave painted during the 
last year two express trains, two local trains, and five goods 
trains, besides all repaired work. 

Carriage and Wagon Stock.—We have stock from Eng- 
land, France, America, Belgium, Germany, &c. We have 
22 different classes of axle-boxes, brass bearings, springs, 
wheels, &c. The French stock is in the shop for repairs, 
three times for any other country’s one. Their six-wheeled 
flat iron trucks have axle-guards, 9 in. wide, the axle-boxes 
being only 84 in. wide. Before we lined them up, they 
were always coming to the shops without their middle bear- 
ing springs. The drawbars.pull from the headstock, having 
only a volute spring, whizh have all been broken and re- 
placed. If the cost and mileage of the French stock was 
taken, it would be found 300 per cent. more for repairs, 
taking the same mileage of any other stock. In conclusion 
I may remark that H. &. Ali Pasha was educated in France, 
and naturally leans to the French. We have 14 English, 
24 French, fm 1 Polish, and 1 Italian drivers. I 
shall be glad to prove any of these statements to any of 
your friends that may be coming to Egypt. 

I remain, Sir, yours obediently, 
J. SIDEBOTHAM, 
A Four Years’ Subscriber. 

Boulac Railway Works, Cairo, Egypt, Dec. 30, 1871. 


a 
To THE Epiror or ENGINEERING. 


Sir,—We, as constant readers of your valuable paper 
(thereby having many opportunities of seeing the fair and 
impartial manner in which you usually discuss the various 
questions possessing interest for the engineering world in 
general) were very much surprised at noticing your com- 
ments in a brochure lately written by a person calling him- 
self Alfred Vouette Delorme. 

When the pamphlet first made its appearance in Egypt, 
we, who were therein alluded to as thieves and imbeciles, 
merely laughed at it, knowing it to have been written by a 
bitter disappointed man; but when portions of it were 
copied, and actually published in one of the leading en- 
gineering journals, and were apparently indorsed by the 
editor of the same, we at once felt thatit would be impos- 
sible to let it pass unnoticed. 

Had M. Delorme (or as we call him here, E—1 T—r) 
simply confined himself to what he proposed to do, as 
sta in his introduction, it is just possible that some 
good might have resulted; but it is perfectly manifest that 
the whole object of the brochure is to decry the English 
element on the Egyptian Government railways, and to de- 
monstrate that Frenchmen alone are honest, capable, and in- 
telligent. No one who has carefully read it through, can 
fail to see the spirit in which it was written, therefore we 
cannot but be intensely surprised at the fact of the Editor of 
ENGINEERING indorsing the sweeping charges of dis- 
honesty and incapacity brought by M. Delorme against Eng- 
lishmen in Egypt. It is, Sir, moreover, evident from the 
copious extracts you have made from this production, that 
you must have read it in extenso; and we now wish to ask 
why the following passage was omitted in your issues of De- 
cember 8 and 15, 1871, as by its insertion your numerous 
readers would have been further enabled to pronounce judg- 
ment on the accuracy and fairness of M. Delorme’s work, 
and thus have saved us the trouble of noticing it. 

In speaking of the German drivers, he says, “There were 
again used the same measures towards the Germans as those 
of which the French had been victims. They were over- 
loaded with work, and there was expected of them what the 
dared not ask of the Englishmen ; they put into their hands 
those detestable engines of M. Stephenson (Messrs. Robert 
Stephenson and Co., Neweastle-on-Tyne), and this policy 
allowed of palming upon them (i.e. the German drivers) the 

idents and damages for which the makers alone were 





nsible.”” 

ow wo feel confident, that had this passage appeared 
free from all editorial comment in your numbers of 8th and 
15th December, 1871, your numerous readers would have 
been enabled at once to draw their own conclusions—to put 
the correct value on the brochure in its oa. and to have 
come to the only decision possible, viz, that the whole affair 
was simply a matter of pique, and that it was written in a 
spirit at which even the soi-disant M. Delorme (upon re- 
flection) must inevitaby hide his diminished head for very 
shame. 

This letter might be indefinitely prolonged, but we think 
without good purpose, and we deem it sufficient to point out 
that when such a firm as that of Messrs. Robert Stephenson 
and Co., whose excellent work has long been a household 
word, is thus basely maligned, but little mercy can be ex- 
pected for the small band of Anglo-Egyptian railway 
servants, the services of some of whom have extended to a 

riod of upwards of twenty years, in other, or rather in M. 
Deleemaly own words, such facts speak with an “ eloquence” 
peculiarly their own. ; 

We are, Sir, your obedient Servants, 
ArpAa MowENDEZEEN MazLooMEEN. 


[We willingly publish the foregoing letters, and shall 
be glad to insert any more upon the same subject, of 
which but little is known is this country. In making use 
of M. e’s statement upon Egyptian railways, we 
abstained from quoting many statements that were obviously 

rossly exaggerated, if indeed they were not pure invention. 
But we think our correspondents will scarcely attempt to 
prove that there is not, unfortunately, justice in very much 
that he says. At the same time our remarks and indorse- 
ment, so far as we did indorse M. Delorme’s statement, re- 
ferred to the native, and not to the Anglo-Egyptian adminis. 
tration, and we remarked that the French writer had grounds 
for a spocial grievance against the Khedive, on account of 
the just preference the latter has shown for aid from 
England and for English professional skill.—Ep. E.] 
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HOOPING BOILER af got ¥ 

g last monthly report made by Mr. Lavington E. 
pitcher, the chief engineer of the Manchester Steam Users’ 
‘Association, contains some very useful notes —— “the 
application of encircling hoops to the furnace tubes and flues 
of boilers originally made without them,” and the information 
contained in these notes is of such a thoroughly practical 
kind that we have considered it desirable to reprint them 
inextenso. We therefore subjoin them. 

Application of Encircling Hoops to the Furnace Tubes 
~~ on. Flues “Spoilers originally made without them. 

“Ttis very frequently found to be desirable to add encir- 
cling hoops to the furnace tubes and flues of boilers already 
in use, either to admit of their working pressure being in- 

, or to render them safe at the one to which they 
may have been hitherto subjected. With this view a con- 
siderable number of pcr hoops have from time to time 
been added to the furnace and flue tubes of boilers belonging 
to members of this Associatlon. As these hoops if not 
rightly applied give rise to considerable inconvenience, in- 
structions as to the right mode of fixing were given in the 
Association’s monthly report for June, 1862, while in addition 
it has been the practice to send to those members requiring it, 
a detailed description in each case, accompanied with an 
explanatory sketch. This information is in such frequent 
request, that it is thought it would be well to make another 
reference to the subject in the present report, entering upon 
it with somewhat fuller detail, and adding illustrations. 

“ Fig. 1 gives a cross section of a furnace tube with an 
encircling hoop attached, while Fig. 2 gives a horizontal 
seetion, and Fig. 3 an external planview. A consultation of 
these sketches with the others which will be referred to in 
due course, will, it is trusted, make the following description 
clear. 
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‘ “The hoops should be of angle iron section, about 3 in. 
ja in., by $in. They should be made in halves so that 

Y may be passed in at the manhole, and then rivetted to 
the furnace or flue tubes in position, thus rendering it un- 
necessary either to remove the tubes, or cut an opening in 
the boiler. The angle iron should not be brought into direct 
contact with the plates of the tube, but a clear space of not 
cas an inch should be left between the two; the hoop 
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for this purpose having a diameter some 2 in. larger than 


the furnace tube. The hoop should be secured to the fur- 
nace tube by'rivets s about 6 in. apart; blocking pieces. 
through which the rivets should pass, being inserted between 
the tube and the angle iron so as to give a solid abutment 
for the rivetting, while the halves of the hoop should be con- 
nected together by butt-strips, rivetted to their ends at the 
back. Sometimes these blocking pieces are made by cutting 
off a piece of bar iron, and ce ahole through it for 
the insertion of the rivet, and thus forming a description of 
rough and thick washer. This plan is very objectionable, as 
it forms too great a lump of metal round the rivet, and pro- 
motes the overheating of the plate. The blocking pieces 
should be made of a strip of iron not more than ;; in. thick, 
bent round into a circular shape, the ends being welded to- 
gether so as to form a short tube or ferrule. These ferrules 




















“ Fig. 4 gives a full sized view of the mode recommended of 
attaching the angle iron hoop to the furnace and flue tube, 
showing the ferrules in position between the angle iron hoop 
and the plate, with the rivets passing through them. 

“The object of allowing a water space between the furnace 
tube and the angle iron ring, is to admit of the circulation 
of the water between the two. If the angle iron and the 
tube plate be brought in direct contact one with the other, 
or the space be too contracted, the plate becomes overheated 
and cracks at the rivet holes, in consequence of which this 
system of hooping has in some cases been unfairly condemned. 

here, however, a suitable water space has been left, and 
not allowed to become choked with deposit, no inj 
has been found to arise. A hoop of angle iron is preferab! 
to one of T-iron, as the single flange of the angle iron, being 
narrower than the double flange of the T-iron, offers less 
impediment to the escape of the steam generated within the 
annular water space, and also less harbourage for deposit, 
and is therefore not so likely to keep the water from contact 
with the plates, and to lead to their ——_ It is some- 
times the practice to put two angle irons back to back. 
This, however, is quite unnecessary, and a single angle iron is 
all that is edad» 

‘‘Insome boilers the water space between the shell:and’the 
fer — as hy - a me furnace tubes - 
selves, is too limited to allow of the angle iron being preserved 
in its entirety. In such cases a portion of the —_ of the 
angle iron may be cut off, as shown in Fig. 5, which gives a 
cross section of a Lancashire boiler with — applied to 
the two furnace tubes. Should this not be sufficient to meet 
the difficulty, the clearance between the furnace tube and 
the hoop may be contracted just at the narrowest part of the 
water space, between the side of the furnace tube and the 
shell of the boiler, as that point falls below the level of the 
fire bars, but the water space should never be con 
above that level. The hoops should not be allowed to touch 
the shell of the boiler, or the furnace tubes may become 














should be well fitted into the space between the hoop and the 
lating of the furnace and flue tube, while the ends of one 
lf-hoop should be firmly butted against the ends of the 
other -hoop, so that the whole may be ti htly drawn to- 
er, as much of the support rded these hoops 
pends upon their being made one with the furnace and 
flue tubes, and not put in so as to act merely as separate 
hoops from which the plates are hung. 
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strained and leakage be induced, since furnace and flue tubes 
rise and fall with variations of temperature, and thus grind 
against the sides of the shell, or against one another where 
in contact. 

“In fixing hoops in pairs, one hoop should be set a little 
out of line with the other, as shown in Figs. 6, 7, 8, and 9, 
so that the flanges may not come in contact, or be so close 
to one another as to form a harbour for incrustation. 
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. “The number of hoops which it may be 

toadd to a furnace and flue tube 5 
would have to be decided in each case, as 
it arises, after a careful examination of the 
boiler, since it depends on so many con- 
ditions, viz., the pressure of steam at which 
the boiler is to be worked; the length and 
diameter of the furnace and flue tube, as 
well as its circularity, which has a most 
important influence on its strength ; also the 
thickness and condition of the plating at the 
time of applying the hoops; in addition to 
the proportions of the boiler, and the circum- 
stances of the case generally, 

“Tt is, however, recommended that in 
every boiler of ordinary dimensions, one set of 
hoops should be applied to the furnace tubes, 
at about 5 ft. from the front end as shown 
in Fig. 6. The object of placing the hoops 
in that position is to guard the furnace tubes 
against the strain induced by the action of 
the fire, and also to act as a precaution in the 
event of the furnace crowns becoming over- 
heated. 

“When two strengthening hoops are re- 
quired to each furnace tube, it is recom- 
mended that they should be placed in the 

osition shown in Fig. 7, the first set of 
oops being placed within about 6 ft. from 
the front end, and the second midway be- 
tween the first set and the back end of the 
boiler. 

“Where greater strength is required, and 
three sets of hoops are necessary, it is recom- 
mended that they should be spaced as shown 
in Fig. 8, the first set being placed as before, 
within about 5 ft. from the front end of the 
boiler, and the other two so as to divide the 
remainder of the furnace tube into three 
equal portions. 

“Some boilers are made originally with a 
diaphragm plate stay, fixed midway between 
the two ends of the boiler. In such cases, 
where three sets of hoops are required, it 
is recommended that they be spaced as shown 
in Fig. 9, in which the first pair of hoops is 
placed as before, at about 6 ft. from the front 
end, the second midway between the first 
and the diaphragm plate stay, and the third 
midway between that stay and the back end 
of the boiler. 

“The positions given above are not abso- 
lute, but approximate, as adjustments will 
sometimes be required to prevent the hoops 
falling on the ring seams of rivets. Wher- f 
ever it is practicable the angle iron hoops 
should be kept 6 in. free of the ring-seams of 
rivets. 

“It must be clearly understood that the 
above recommendations refer simply to the 
application of angle iron hoops as after- 
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claps to boilers originally made without them. Angle | 


iron hoops of the description explained above are by no 


means recommended for new structures, which should be | 
strengthened either with flanged joints or hoops of T-iron, | 


bridge rail, or other approved section, applied to each of the 
ring seams of rivets in the furnace and flue tubes, the hoops 


being used as covering strips for connecting the adjoining | 


belts of plating, and being rivetted directly thereto without 
the intervention of ferrules. Should water pockets or water 


pipes be introduced in flue tubes, the ring seams of rivets in | 
the neighbourhood of the furnace, if not throughout the | 


entire length of the flue tube, should nevertheless be 
strengthened by flanged joints or encircling rings. 

“In conclusion, attention may be drawn to the importance 
of keeping the annular water spaces between the angle iron 
hoops and the furnace tubes clear from incrustation, in order 
to prevent overheating of the plates. For this purpose the 
boiler attendant should be provided with a combed chisel, 
for cleaning these spaces out, and instructed to use it 
regularly.” 








THE ST. LOUIS BRIDGE. 
(Concluded from page 7.) 
Ironwork. 

I REGRET to state that our ironwork is not being prosecuted 
by the contractors with due diligence. 

The Keystone Bridge Company contracted with other parties 
(as Lam informed by Mr. Linville, president) to ee 
main braces which connect the upper and lower members of 
the arches together. These mote m. are scarcely second in 
importance to the steel tubes which compose the arches. 
They are to be made of iron, and I was informed by Mr. Lin- 
ville that my specifications formed part of his contract with 
the sub-contractors, T specifications distinctly state how 


the iron shall be tested, and that it shall bear an ultimate 


tensile strain of 60,000 Ib. per square inch. None of the iron 


yet offered by the sub-contractors has proved capable of bear- | 


ing over 64,000 Ib., and very few samples have exceeded 
50,000 1b., and much of it only about 48,000 Ib. I have re- 
cently been assured, however, by Mr. Linville that the sub- 
contractors will supply the iron without any further delay, 
fully up to the standard required. As several other parties 
have offered to furnish the requisite quality, and have proved 
their ability to do so by the tests already made of their iron, 
we have reason to believe that the Keystone Bridge Company 
will not be longer delayed in obtaining it from the parties 
with whom they have contracted, or from other makers. 


Financial. 

Statement No. 1 in the appendix gives the amount of 
money yet needed to complete the bridge. Statement No. 2 
exhibits the amount charged to construction by the auditor 
up to the 1st of September, 1871, 
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From these two tables it will be seen that the cost of,the 
| bridge will exceed the original estimate, 1,479,582.72 dolsa 

Justice to myself, as well as to you, demands an explana» 
tion of the causes which have led to this difference in cost. 

er statement No. 3 in the appendix has been 

| prepared. It is based upon the actual —ae to Sep- 

tember 1, 1871, and the estimated cost of the work yet to be 

| done. An examination of it will show the various items of 

cost of the work over and above that contained in the original 
estimate. 

In my report of last October (pages 8 and 36) I referred 
| tothe fact of a scour of 55 ft. in vertical depth having oc- 
curred in the river bottom alongside of the east pier, and of 
| the proofs that were met with in sinking that pier, that the 
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| For this 


| scour at times extended even to the rock itself. It was 
| generally assumed by others who had studied the peculiari- 
| ties of the river, that the scour never extended deeper than 
| 30 ft. below low-water mark. Although I believed it éx- 
| tended much deeper, and that there would be no assurance 

of stability for the channel piers unless founded on the,Fock, 

I believed, when designing the bridge, that the abutment on 

the Illinois shore could be made sate on a pile foundation, 

The original estimates, therefore, only contemplated a foun- 

dation of this kind, with the base of the masonry starting 

from a level 70 ft. above the bed rock. The possibility: of 
| founding this abutment on the rock haying been demon- 

strated by sinking the east channel pier, and the proofs of 
| scour of the river bed to such extraordinary depths being 
| perfectly conclusive, the Board expressed the unanimous de- 
| sire that this abutment should be founded on the rock. By 
| an examination of the appendix, it will be seen that the cost 
| of this extra work was 232,626.64 dols., no part of which was 
| in the original estimate. 

The original design of the bridge contemplated an upper 
roadway wholly of wood. The substructure of this way 
was designed to act as a truss to resist the action of hurri- 
canes upon this part of the bridge. As now designed, this 
substructure ‘or wind-truss will be in the form of a flat or 
horizontal girder, 54 ft. wide, extending from pier to pier, 
and formed entirely of plate iron, thus giving much greater 
security against wind, and furnishing a fire-proof defence for 
the upper roadway against the sparks and heat from the 
engines when passing on the railways below. The wonderful 
foree exerted by the tornado last March, which was so 
destructive in its effects upon the construction works of the 
bridge me leaves no question as to the propriety of 
this change. Nothing equalling the power of this storm is 
| believed to be on record. A locomotive of over 25 tons weight 

was actually hurled from the rails by it, and was thrown 

over on its side 25 or 30ft. from the track, on ground only 
| 5 ft. lower than the rails. No evidence of the engine dis- 
| turbing the rails, or of touching the earth between 12 or 15 ft. 
‘ of the track, could be discovered. These facts were reported 
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to me by my chief assistant, Colonel Henry Flad, who per- 
sonally inspected the spot immediately after the storm. é 

From calculations based upon the data furnished by this 
tornado, I feel confident in asserting that the arches of the 
btidge will be capable of resisting am equally powerful 
témpest. The extra cost involved in substituting this plate 
iron Wimd-truss for the wooden-oné will be 80,000 dols. 

The destruction of machinery, scaffolding, &c., caused by 
the tornado, with incidental expenses caused by it, cost the 
company fully 50,000 dols. 

In my report last October, I stated the fact that the 
company had incurred serious losses, caused by the failure 
of the first contractor for granite. I then explained how 
these losses ensued, and stated their totai ameqget to be fully 
50,000 dols. 4 

From July, 1869, to May, 1870, owing to fiancial em- 
barrassment, little or nothing was done in thé ¢dnstruction 
of the bridge. The official and other HE re throughout 
this period of inaction, not caleulated for im my original 
estimate, were not less than 35,000 dols. 

The original estimate contemplated granite ashlar on the 
piers and abutments from 2 ft. Saoar low-water line to high- 
water mark. It was afterwards determined to encase the 
four main piers with granite to their tops. This extra 
quantity of granite cost 73,476 dols. 

The items of granite masonry were originally estimated at 
32 dols. per cubic yard. The price paid was from 14.94 dols. 
to 20.76 dols. in excess of this. After the failure of our first 
granite contractor, although the entire granite quarries of 
the east were canvassed, we were compelled ‘to pay these 
higher rates to the subsequent contractors. The excess of 
cost in this item over the original estimate is 94,149 dols. 

The original estimate contemplated an, extreme width of 
50 ft. for the bridge, i increased to 54 ft. 2 in. 
Several reasons made this change desirable, if not absolutely 
necessary. By the imereased width 12 in, of additional 
space between the arches ate obtaitied‘for each railway 
track. This is believed to be an important improvement, 
and one which was rendered desirable from the increased 
width given to the Pullman palace cats since the original 
design of the bridge was made, in 1867. 

On the upper roadway the local traffic will be more con- 
veniently accommodated by this change. Two lines of horse 
railway cars are provided for on it, with room on either side 
of them for the largest transfer wagons. The sidewalks 
will be 9ft. wide, instead of 8ft. In addition to these 
desirable advantages, the general appearance of the structure 
will be considerably improved. ‘lhe most important con- 
sideration, however, in determining upon this modification 
in design was the increased security afforded by it against 
violent winds. The extra cost of widening the bridge 4 ft. 
2in. is estimated at 127,652 dols., and the land damages at 
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30,000 dols. The cost for tramways for street cars was not 
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Juded in the original estimate. This item amounts to 


inc 
.29 dols. ; 
Mine original estimate contemplated arches 8 ft. in depth, 


i railway tracks below the central part of the arches. 
Seg of wd arehes has been incre to 12 ft. and the 
railways raised up flush with the lower part of the arches at 
their centres. The change in the grade of the approaches 
caused by this alteration will cost 33,257 dols. _ 

The original design contemplated only two railway tracks 
on the approach between the Levee and Third-street in St. 
Louis. The side-walks of this part of the approach have been 
widened, and an extra tier of brick pillars will be built in it, 
by which three tracks will be located. there instead of two. 
The cost in masonry, iron, &c., by this change will be 
10,300 dols. This alteration will very materially increase 
the railway facilities of the bridge. — 

The cost of widening the iron bridges over the streets and 
alley to accommodate this third track will be 6000 dols. The 
switches required to connect these three railway tracks to- 
gether in this approach prevent the use of posts to support 
the upper roadway where they occur, and involve the ne- 
cessity of using iron girders at an extra cost of 19,800 dols. 

The four towers of cut sandstone at the ends of the bridge, 
in which the stairways will be placed, will cost 30,000 dols. 
over the original estimate. ae ; 

The grade of the upper roadway trestling in East St. Louis 
has been altered from 5 ft. to 4ft. in 100 ft. This increases 
the length of it 476 ft. and the cost 28,000 dols. y 

In consequence of unforeseen and unavoidable delay on the 
part of the contractor in getting the three caissons for the 
east abutment and channel piers ready early in the season, 
the sinking of each of these piers had to be done chiefly in 
the winter. This involved the absolute necessity of protect- 
ing them from the ice by putting ice-breakers in the channel 
above each one of these piers. This was an unforeseen ex- 
pense, amounting to— 


Dollars. 

At the east pier .«.. ooo 31,346.53 
a ee ove ane 33,088.33 
» east abutmen a toe 11,090.61 





Total ... “ts ee 75,525.47 

The cost of sinking the east pier is found to exceed the 
original estimates by 70,990.66 dols. 

The cost of sinking the west pier exceeds the estimated 
cost 35,442.29 dols. The cost of sinking the west abutment, 
owing to several steamboat wrecks which were found embedded 
in the wharf extension at the site of this pier, exceeded the 
original estimates 47,770.80 dols. : 

The original contract for superstructure was made with the 
Keystone Bridge Company before the detail drawings and 
specifications for the work were fully completed. The reasons 
for this unusual proceeding were deemed of sufficient moment 
by the directory to justify it, but it caused several misunder- 
standings between the contracting parties, and resulted in 
the making of a supplementary contract, in which, among 
other concessions made to the contractors, was one in the 
item of forty-eight wrought-iron skewbacks. The Keystone 
Bridge Company asserted that they made the agreement 
under the misapprehension that these forgings were to be 
of cast iron. Your company consented to exclude these 
members from the contract, and to pay actual cost for them. 
By this concession the cost of the superstructure is estimated 
in Statement No. 2 to be increased fully 30,000 dols. 

It will be seen, by aggregating these various items, that 
1,179,097.15 dols. of the 1,479,682.72 dols. of excess over the 
original estimates are accounted for by them, leaving 
300,055.16 dols., which has been expended, according to the 
accounts of the auditor, in extra cost of machinery and 
various other incidental and contingent expenses, in excess 
of the original estimates. 

T have no additional explanation to submit in accounting 
for this difference between the original and the present esti- 
mated cost of the work, except to say that in computing the 
amount of contingencies liable to be met with in sinkin 
foundations of such unusual dimensions, to such unex wa | 
depths, and under conditions so very novel, I evidently 
under-estimated them, and have, therefore, much to my 
=~ misled you. While I feel constrained, therefore, to 
ask your indulgence, I beg to call your attention to the diffi- 
culty of foreseeing or preventing such incidental expenses as 
some of those which are charged to construction account, and 
which go to swell up this deficiency—such, for instance, as 
“hospital, medical attendance, and compromising suits, 
9,569.21 dols.; law-suits in Illinois, 17,087.66 dols.; legisla- 
tion and similar expenses, 9,800 dols.” 

Some compensation for the disapp2intment that must ne- 
cessarily result from the delay in completing the structure, 
and from its increased cost over the original estimates, may 
be found in the fact that the estimated amounts of traflic 
upon which the revenues of the bridge were preditated in 
1868, have been ascertained after a careful examination of 
actual facts and figures in 1870, by Mr. William Taussig, 
Chairman of the Executive Committee, to be greatly under- 
estimated. It is confidently believed, from facts develo 
by this examination, that the income of the bridge will be 
vey largely in excess of the amount estimated in 1868. 

With respect to the work remaining to be done, I do not 
think there can be a possibility of the actual cost differing 
materially from the estimates henceforth. It is all under 
contract, and the weights and amounts have been very care- 
fully verified. I feel quite confident ,that the delay in the 
superstructure, which has retarded the entire work, and 
added very considerably to the. expenses already incurred, is 
fast drawing to a close, and that before many weeks we shall 
See some of it in the course of erection. 

The character of the work, as far as it is finished, is unsur- 
passed in excellence and solidity by anything in this or any 
other country. When finally pan lhe toes I feel confident that 
the magnitude of the structure, the superiority of the work- 
manship, and the quality of materials used, will fully justify 
the total cost of its erection, and that its revenues will amply 


compensate for the investment. 








When all of the many difficulties that have retarded this 
great work shall have at last been surmounted, and the 
bridge becomes an accomplished fact, it will be found un- 
equalled in the important qualities of strength, durability, 
capacity, and magnitude, by any similar structure in the 
world. Its great usefulness, undoubted safety, and beautiful 
proportions will constitute it a national pride, entitling those 
through whose individual wealth it has been created to the 
respect of their fellow-men; while its imperishable construc- 
tion will convey to future ages a noble record of the enter- 
prise and intelligence which mark the present times. 

James B. Eaps, 
Chief Engineer. 








THE COMBA SCURA BRIDGE. 

We publish on pages 38 and 42, two views of one of the 
numerous bridges which convey the Mont Cenis Railway 
across the ravines and streams that interrupt its course. 
The Comba Scura Bridge spans a singularly picturesque 
ravine in a spur of the Piedmontese Alps, and it crosses at a 
height of 395 ft. above the bottom of the valley. 

The following are the principal dimensions of the struc- 
ture : 


ft. in. 
Clear span between abutments... .. ee 9 
Width oe ose soe ove w. 14 9 
Depth of girders... ow a ws 


It was constructed to carry and sustain a test load of 4.5 
tons per lineal yard, with a deflection of $3 in. at a calculated 
strain on the iron of about 4 tons per square inch. The 
weight of iron in the bridge is 201 tons. 

The Comba Scura Bridge, as well as that of the Serre-de- 
la-Votite, situated about 64 miles further up the valley, was 
contracted for by Messrs. Kreeft, Howard, and Co., of Lon- 
don and Turin, and both were constructed, from designs pre- 
pared by the Italian Government engineers, by Messrs. Fleet 
and Newey, Crown Boiler Works, West Bromwich. The 
bridges were also erected by Messrs. Fleet and Newey, under 
the inspection of Mr. James Dredge, 10, Buckingham-street, 
Adelphi. 


PRIVATE BILLS IN PARLIAMENT, 

Tue House of Commons Examiners of Petitions for Private 
Bills in Standing Order Proofs (C. Frere, Esq. and J. H. 
Robinson, Esq.), held their first courts yesterday, when the 
Standing Orders were decided to have been complied with in 
the following cases, namely: The Severn Tunnel Railway, 
the Burry Port and Gwendreath Valley Railway, the Berwick- 
upon-Tweed Harbour, the Birmingham and Staffordshire 
Extension Tramways, the Birmingham and District Tram- 
ways, the Burry Port and North-Western Junction Railway, 
the Newcastle-upon-Tyne and Gateshead Tramways, and the 
Bristol District ‘Tramways Bills. The Powell Duffryn Steam 
Coal Company’s Bili is postponed till the 1st of February. 
The Brighton Tramway Bill is withdrawn. 
Orders will be reported not to have been complied with in 
the cases of the Freshwater, Bouldner, and Newport Railway, 
Blyth and Tyne Railway and the Severn Bridge Railway 
(No. 1) Bills. 


NOTES FROM THE NORTH. 

Giascow, Wednesday. 
Glasgow Pig-Iron Market.—There has been a certain 
amount of unsettledness in the Glasgow iron market within 
the last week or so, but on two or three days the market has 
been firm. Last Thursday’s prices were 74s. cash prompt and 
74s. 43d. one month; on Friday, however, owing to a report 

that there was a probability of a lock-out in the found 
trade, coupled with extensive realisations, a severe fall 

occurred in the price of warrants, but a rally took place ve 
nearly to the extent of 1s. per ton, closing buyers 73s. 44d. 
cash and 73s. 103d. one month, sellers 14d. more. There has 
since been a little further recovery, yesterday’s prices at the 
close being, sellers, 73s. 9d. cash and 74s, 3d. one month; 
buyers offering 14d. per ton less. To-day’s market opened 
firm, 74s. 1d. twelve days paid, afterwards a fair business was 
done at 78s. 9d. cash and 74s. 3d. one month. The generally 














‘prosperous condition of the Seotch iron trade precludes any 


idea of despondency as to the future. The existing state of 
matters, however, differs so much from anything which has 
previously occurred that all former experience is of little avail 
in enabling one to prophesy what may be the ultimate result. 
There is no immediate room for apprehension, but a little 
caution may not be undesirable, particularly as a reaction 
from the present great activity is quite within the bounds 
of possibility. Stocks are still being reduced rapidly to 
annual stock-taking, there have been sent out from the 
public stores between 3000 and 4000 tons of pig iron, and 
makers’ stocks have also suffered diminution. Last week’s 
shipments were: Foreign, 55414 tons; coastwise, 4475 tons ; 
total, 10,016} tons ; corresponding week last year, 7865} tons. 
Makers’ iron still keeps firm in price: No. 1 Gartsherrie and 
No. 1 Coltness both being quoted at 90s., and other well- 
known brands at corresponding rates. 

Association of Engineers in Glasgow.—The usual monthly 
meeting of this association was held last week, the president, 
Mr. John Sutherland, in the chair. M. Henri Conradi then 
read a paper on stone-cutting machinery, and also described 
the relative positions of Great Britain and the Continent with 
regard to is invention and construction of machinery in 

eneral. A hearty vote of thanks was given to M. Conradi 
for his valuable paper. 


The Short Time Agitation among the Iron Trades in the 
Glasgow District—Whether this movement is making an 
progress or not, it is difficult for an outsider to say; it is 
certain, however, that the workmen’s plans are being more 
thoroughly completed, so as to be in a state of preparation in 
the event of a strike or a lock-out being deemed necessary by 
either party. A public meeting, attended by some 2000 or 
8000 persons, belonging chiefly to the iron trades, was held 


The Standing | 





in the Glasgow City Hall last Friday evening. Various 
resolutions were passed bearing upon the 51 hours system, 
the injurious practice of systematic overtime, weekly wages, 
and the support of the men on strike in Dundee. The men 
wish an answer from their employers to a circular embody- 
ing their requests on or before the 1st of February. It may 
be remembered that the Clyde Master Engineers’ and Ship- 
builders’ Association have consented to the 54 hours system, 
the same to come into operation at the beginning of March. 


Death of an Eminent Greenock Shipowner.—On Saturday 
last Mr. John Kerr, one of the most extensive shipowners 
on the Clyde, died rather unexpectedly at his Greenock resi- 
dence. ‘The dece gentleman was a native of Greenock, 
and was essentially a self-made man. He began his career 
in a merchant’s office in Greenock, and at the age of 25 years 
he commenced the shipping business on his own account, and 
his success was almost unprecedented, as at his death besides 
having amassed a very large fortune, he was the largest in- 
dividual shipowner on the Clyde, if not in the United King- 
dom. He was also extensively connected with the sugar 
trade, as one of the principal partners of the Glebe Sugar 
Refining Company ; he was likewise engaged in other ve 
— businesses. Mr. Kerr was 49 years of age at his 

eath. 


Steam Cultivation in Scotland.—Several new stations of 
the Scottish Steam Cultivation Company have recently been 
established in important agricultural districts. An effort has 
also just been made to establish one in Morayshire. A meet- 
ing was held last Friday, when it was agreed to approve of 
the introduction of steam cultivation into the country; but 
as the Provincial Committee did not wish to commit them- 
selves to the formation of a company until sufficient capital 
had been subscribed to authorise them proceeding to adopt 
the course, no specific action was taken at the meeting. 


New Shipbuilding Business at Port-Glasgow.—The ship- 
building yard formerly occupied by Messrs. W. Hamilton 
and Co., at Port-Glasgow, has just been let to a new firm. 
It will be taken possession of in May next, if not even 
earlier, and there will then be no fewer than seven shipyards 
in Port-Glasgow. At several of the others there is a large 
amount of work being done. 


Proposed New Private Harbours in Greenock.—The 
Greenock Harbour Trustees have got very much concerned 
at the prospect of attempts being made to establish private 
harbours at the east end of the port, without the necessity of 
paying harbour dues on account of the vessels making use of 
such harbours, and it is stated that the trustees are about to 
raise an ‘action of declarator against Messrs. Gillespie, Cath- 
cart. and Fraser, who have just purchased a large portion of 
ground for the purpose of forming a dock, and for the 
erection of extensive warehouses and transit stores. It is 
reported that several influential firms in Glasgow, who are at 
present engaged or about to engage in the West India sugar 
trade, and who are also largely interested in the Clyde 
shipping trade, are closely allied with the purchasers in the 
transactions, and that it is intended to erect an extensive 
sugar refinery on part of the ground acquired. The capital 
proposed to be invested is reported to be about a quarter of 
amillion sterling. The grounds adjoin the Caledonian Rail- 
way, to which direct access can be obtained. 


The Dundee Water Scheme—Appointment of Another 
Engineer.—The special committee of the Dundee Water 
Commission held a meeting on Monday for the purpose of 
nominating a consulting engineer to decide upon the direct 

h of Mr. Bat and of Messrs. Leslie and Stewart. 
As feeling runs very high on ‘the subject, all the members, 
ten in number, were present. Two persons only were pro- 
posed, Mr. Hawksley and Mr. Greaves, and the members of 
committee were equally divided, and Mr. Hawksley was onl 
carried by the casting vote of the Provost, who presided. 
Meanwhile, Mr. Bateman has issued a pamphlet criticising 
the direct routes, and contending Ahat the Parliamentary 
route was the right one for supplying Dundee with water. 


The Greenock Graving Dock No. 2,—The contract for sup- 





lying the centrifugal pumping machinery for this dock has 
a taken by Messrs. Marquis Brothers, of the Bon-Accord 
Works, Glasgow. 





Rartway AccrpENts.—Lieutenant-Colonel C. 8. Hutchin- 
son, R.E., one of the Inspecting Officers of the Board of 
Trade Railway Department, has reported on the accident 
which occurred on the 24th ult. between Bradbury and 
Aycliffe stations on the North-Eastern Railway from the 
fracture of a tyre in the carriage forming part of a passenger 
train. He states that the tyre which broke was a cast-steel 
one 4 ft. in diameter, rol out from the solid, made by 
Vickers and Company, and put on by the Great Northern 
Company at the Doncaster works in 1868. There were very 
little signs of wear om the tyre. The wheel was of wrought 
iron, having nine double spokes, the rim measuring 3}in. by 
lin. The tyre was fastened to the wheel by what is called 
“ Beattie’s patent,” a process which consists in securing it 
to the rim on the inside by hammering down portions of 
the lip left projecting for the purpose over iron keys clipping 
the edge of the rim. None of the fractures occurred 
at bolt-holes, nor was any flaw perceptible in any of them. 
There appeared no cause to account for the fracture of this 
tyre, further than the fact of its having been probably 
made of too hard a metal, and put on somewhat too tight; 
the rigidity of the permanent way from frost might have also 
contributed to hasten the fracture. The accident, in the 
opinion of the inspector, tends to confirm the fact of Beattie’s 
patent not being a trustworthy mode of fastening; and he 
does not think it creditable that a prosperous company, such 
as the Great Northern, should, so recently as 1868, have ap- 
plied to the wheels of their passenger carriages a mode of tyre 
fastening of the failure of which their own experience (let 
alone that of other companies) had given them ample warn- 
ing in the Little Bytham accident of 1863, when other well- 
tried successful modes of fastening could be adopted. 
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THE CHANNEL FERRY. 
SIMULTANEOUSLY with the independent action’ of 
the French Government in the matter of Inter- 
national Communication, Mr. John Fowler's scheme 
for a Channel Ferry is again brought before the 
public, and is likely this year to receive more serious 
consideration than it has hitherto done. It is now 
seven years since a practical scheme to establish 
a service of steamers on a grand scale for the con- 
veyance of passengers and goods between Dover 
and Calais was first made, and since that time the 
main features of the project have remained un: 
changed, although details have necessarily been 
altered. 
After going through the usual preliminary delays, 
the Bill for the International Communication was 
passed in 1870, in the face of much opposition, and 
had it not been for the unfortunate complications on 
the Continent, which suddenly put an end to pro- 
hang negotiations, patiently followed through a 
lost of difficulties up to a successful point, the 
works at Dover, as well as those on the French 
Coast, would before now have been commenced. 
; uring the continuance of the war, however, and 
om months after its conclusion, nothing could 
- ~0m in the matter at least with the co-operation 
“Trance, and it was therefore allowed to rest 
until a more favourable time. 
Tn many respects it is well that this delay took 











place, because the project sanctioned in 1870 com- 
prised a different arrangement of harbour.at Dover 
to that originally contemplated, and now geen 
The promoters of the scheme contemplated the con- 
struction of an independent harbour, owing to the 
opposition of the ce municipality, but they 
have so far modified their scheme that at present 
they propose only to extend the Admiralty pier, 
and to construct a new pier, 4000ft. in length, 
together with a breakwater. By carrying out this 
plan the cost of works will be reduced, and the 
time required for construction will be diminished. 
Moreover, the Dover Harbour Board, which was 
the principal opponent to the passing of the Bill 
in 1870, will greatly benefit by the alteration. 

At a recent meeting of the Dover Town Council 
Mr. Abernethy, in the absence of Mr. Fowler, 
stated that there were two main considerations. 
‘‘ First, the engineers had resolved to have no half 
measures, but to carry out a plan which would not 
require, asany half measures probably would, to be 
enlarged and altered hereafter, at loss of time, ad- 
ditional expense, and at the cost of hampering and 
hindering the development of the great traffic an- 
ticipated ; secondly, it was desirable, in their 
opinion, for the commercial success of this under- 
taking, that provision should be made for carrying 
the trains across the Channel upon the steamers, 
so as to afford to passengers an unbroken through 
train communication to Paris, and also that the 
same accommodation might be provided for goods.” 

With regard to the first of these considerations, 
there can exist no difference of opinion ; the com- 
paratively insignificant saving in first outlay would 
form no equivalent for the imperfection in the 
service that would necessarily follow ; and the sub- 
sequent cost for the amplification or completion of 
the works would probably be greater in the end. 
Upon the second point, however, considerable mis- 
conception and difference of opinion exist, and it 
is upon this point that the Channel Ferry scheme 
is generally attacked. 

While it is universally admitted that the present 
service falls short of the requirements of the exist- 
ing traffic, and is, in fact, miserably deficient in 
comfort and facilities for passengers, it is urged 
that the proposition to effect an unbroken train 
communication between this country and the Con- 
tinent is a useless refinement ; and that the effects 
of motion, which, it is not pretended could be en- 
tirely obviated by the adoption of the large boats, 
would be far more unpleasant to passengers sitting 
in railway carriages than to the same passengers 
in state-rooms. ‘This statement is very true, 
but what of it? It is not proposed that the pas- 
sengers should be shut up in their carriages ; on the 
contrary, ample accommodation will be provided 
for them on board. The transfer of the carriages 
upon the vessel is an incidental advantage to the 
scheme, not a leading feature. ‘The large boats 
Mr. Fowler has designed—450 ft. long and 57 ft. 
beam—are necessary for overcoming the heavy 
motion which the Channel seas impart to the 
smaller vessels, and the use of these large boats is 
the characteristic feature of Mr. Fowler’s scheme—a 
feature that stamps its originality. No less are 
they necessary for receiving the goods wagons, 
which will be transferred from the railways to the 
rails laid in the lower part of the vessel, just as the 
passenger carriages are run upon its deck. Thus, 
to accommodate the goods traffic, and to obtain 
steadiness at sea for the benefit of the passengers, 
such vessels as the ones proposed (and to the 
efficiency of which Mr. Reed, Mr. Laird, Mr. Penn, 
and other well-known naval engineers have testified) 
are equally required. 

Between the rows of saloons and state-rooms 
provided for the accommodation of passengers, 
there will be a wide space clear from end to end of 
the ferry, and it is rightly considered that this space 
could not be more appropriately utilised than by 
the passenger carriages, which will take compara- 
tively little room, and add scarcely anything to the 
load of the boat. Thus the transfer of the train 
forms a natural part of the entire scheme, and 
nothing has been strained to achieve it. Had it 
presented any difficulties, could it only have been 
attained by a sacrifice of other requirements, or 
by a great increase in first cost, this part of the under- 
taking would never have been seriously considered. 
All travellers will fully appreciate the advantages 
arising from an unbroken railway communication 
with the Continent, and most would be willing to 
pay for the privilege of maintaining their carriage 
throughout were any charge demanded. 


The inconvenience of shifting from the train to the 
boat at Dover, and going through the reverse ope- 
ration on the French side, burdened with all the 
minor impedimenta of a journey, are too well known 
and appreciated to be enlarged upon, and we think 
that the travelling public can have but one opinion 
on this point. Mr. Fowler will save all this incon- 
venience by transferring the train, and although 
neither he nor any one can altogether arrest the 
evils of sea-sickness, his large boats will reduce it, 
and the more sensitive who succumb even under 
the modified condition of things, will at least be 
spared the infliction of climbing the wet and 
slippery steps of the Calais jetties, and can retreat 
to their carriage so soon as the smooth water of the 
harbour gives them confidence to quit their state 
rooms. 

It is urged that insurmountable difficulties will 
be encountered during bad weather in running the 
trains upon the ferry, and in securing them after- 
wards. We think that a sufficient answer to these 
objections is supplied by the fact that Mr, Fowler 
has pronounced all the details of the undertakings 
to be practicable, and, indeed, easy. It is certain 
that experience will before many years settle these 
and all other points connected with the Channel 
Ferry, for the works connected with it cannot be 
much longer delayed. Public opinion becomes more 
and more decided against a continuance of the pre- 
sent unsatisfactory mode of transit, and money 
will be plentifully subscribed towards the comple- 
tion of such a national work. 





THE EFFLUX OF ELASTIC FLUIDS. 

_ Numerous experiments have been made from 
time to time since the days of Galileo for the pur- 
pose of determining the laws governing the flow of 
elastic fluids. During this lengthened period it has 
been very generally thought, and is still largely 
considered at the present time, that the same laws 
govern the flow both of elastic and inelastic fluids. 
We are aware that there have been experimenters, 
some of them able men, who have occasionally 
startled us by boldly announcing, as the results of 
experiments, theories totally different and opposed 
to that generally accepted. .Some years ago an 
experimenter announced a theory to the effect that 
elastic fluids under a great or small head of pressure 
could not flow into a vacuum. Another experimenter 
advocated a similar theory in France. More recently 
an experimenter declares and maintains that the 
velocity of efflux is the same whatever may be the 
recipient pressure so long as the latter is less than 
half that constituting the head of pressure, So that 
atmospheric air at a pressure of 15 lb. on the square 
inch would flow with the same velocity into a 
vacuum as into a recipient pressure equal to, or less 
than, 7$1b. onthe square inch, These amongst 
other examples of a similar character show the 
difficulties in finding a method of experimenting 
with elastic fluids under heads of pressure sufficiently 
great to be of use in practice, and which is either 
free from those well-known changes which take 
place due to the relations existing between the 
densities, temperatures, pressures, and. volumes of 
elastic fluids in movement, or by which their effects 
can be accurately taken into account. 

The greatest number of the experiments most 
relied upon have, however, been made on the efflux 
of elastic fluids under small heads of pressure vary- 
ing up to about 6 in, of water, and it is mainly the 
results of such experiments which have induced . 
many scientific men to believe that elastic and in- 
— fluids are governed by the same laws in their 

ow. 

The laws affecting the flow of elastic fluids are 
of very great importance both to engineers and 
physicists,- Every steam or other heat engine from 
the fire-bars to the flue or chimney in one direction 
and from the boiler to the condenser in the other 
consists of little more than numerous passages for 
the flow of elastic fluids of various densities and 
temperatures, and hence the importance of knowing 
the true laws which govern the flow of these fluids. 
The ventilation of mines, blast and regenerative 
furnaces, the elastic fluids evolved from exploded 
gunpowder in guns, and from other explosive com- 
pounds used for various purposes are, also, important 
matters depending on the laws of the flow of elastic 
fluids for a proper solution of effects. Considered 
purely in a physical sense this question is not of 

ess importance. During the last few years many 
earnest labourers have greatly extended our know- 





ledge—as they are still doing—in connexion with 
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the elastic fluids composing the atmosphere of the 
sun, and the effects of their movements in causing 
the various phenomena which have recently been 
observed. ‘The atomic action of matter is at present 
totally unknown, and it is more than probable that 
the first gleamings leading to a solution of that 
mystery will be through the action of matter in an 
elastic state. 

Under these circumstances we have great pleasure 
in informing our readers that some extensive ex- 
periments and researches on the efflux of elastic 
fluids have recently been made by Mr. George 
Wilson, C.E., of Parliament-street, Westminster, 
that the results of these experiments have been 
arranged for publication in a form suitable for the 
use of practical men, and that the results thus 
arranged will appear in this journal, An intro- 
duetory part, briefly describing the laws of efflux 
of fluids, which may be necessary for reference 
in the subsequent papers, will be found on page 
35 of our present issue. ‘These experiments, 
which have been carried out on both air and 
steam, have been made by Mr. Wilson by three 
different methods and apparatus. The heads of 
the pressures of efflux commence as low as two- 
tenths of an inch of water, and are increased by 
fractions up to ] in. of water, and then by consecu- 
tive inches up to l4in. of water. The heads of 
pressure of efflux then commence at | in. of mercury, 
and are increased by consecutive inches up to 24 in. 
of mercury, and finally by degrees up to 100 Ib. on 
the square inch. ‘There is, thus, a gradual increase 
in the heads of pressure of efflux from that equal to 
two-tenths of an inch of water up to 100 1b. on 
the square inch. ‘The efflux orifices consist of short 
tubes, one, two, and three centimetres in diameter, 
altered for different series of experiments until they 
finally had the form of the contracted vein. A series 
of experiments have also been made with the same 
apparatus and efflux tubes with water for the pur- 
pose of comparison, It will be seen that these ex- 
periments have been made on that extensive scale 
which has so long been needed to show effectually 
the laws of efflux under different heads of pressure, 

‘The important results which have been derived 
from these experiments, induced Mr. Wilson to ex- 
tend his researches and examine all those made by 
various experimenters on the efflux of elastic fluids 
during the last 200 years, for the purpose of ascer- 
taining the accuracy or defects of their methods of 
operating. Many of such experiments are published 
in the 7’ransactions of the literary societies in Eng- 
land and on the Continent, and are, consequently, 
not easy of access to many persons, nor are they 
generally known. We hope to be enabled to place 
before our readers these valuable researches of Mr. 
Wilson at some future time. 








THE PUBLIC WORKS OF PARIS. 

Amona the works included in the duties of the 
Department above the level of the public thorough- 
fares, we have spoken of the promenades. Lighting 
follows next, In 1855 the city of Paris conceded 
the privilege of gas lighting to a company formed 
with a capital of 2,200,000/., under the title of the 
Parisian Gas Lighting and Heating Company. In 
compensation for the monopoly accorded to this 
company, and which consisted in the exclusive 
right of establishing and maintaining gas mains be- 
neath the streets and roads, it was undertaken : 

1. To reduce the price of gas to 6s. 9$d. per 1000 
cubic feet for private consumers, and to 3s. 44d. for 
public use. 

2. To pay an annual tax of 8000/. as rent for the 
ground occupied by the mains, and a duty of 5.06 
pence per thousand feet for all gas burned in the 
city. 

f To extend the service wherever the administra- 
tion deemed necessary. ‘ 

4. And, lastly, to divide all profits with the city 
when the receipts exceeded 10 per cent. on the 
capital, to terminate on the ist January, 1872. 

n 1860 the obligations of the company were ex- 
tended, and in obliging them to lay down 113 miles 
more mains, they were authorised to increase their 
capital to 3,360,000/., and it was stipulated that the 
division of profits above 10 per cent. should be 
made on the total instead of on the first capital. 

In 1870 the city, having serious difficulties with 
the gas company on the subject of the duty of 5.06 
pence per thousand, wished to improve the lighting 
of the districts served by the 113 miles of mains 
above alluded to, and which were but imperfectly 
lighted, and desiring to enjoy larger benefits from 





the division of profits, made a new treaty with the 
company, segditiog the duty, and — for a 
division of the profits since 1869 on all net income 
beyond 496,000/. up to 1887, and from that date 
beyond 450,000/. to the end of the concession. 

Recent events have served to reduce the profits 
due to the city, and it is proposed amongst the new 
taxes to levy one that will absorb them altogether, 
so that the existing agreement will probably have 
to be modified again. ‘The public lighting in Paris 
comprises 31,122 gas jets, 596 petroleum oil lights, 
and 971 colza oil burners. The expense for 1870 
amounted to 176,000/. This outlay will have—at 
least temporarily—to be reduced, by diminishing 
the actual amount of lighting given to the city. 

The substitution of jets with large openings for 
those with narrow ones has alone sufficed to effect 
aradical reform, ‘The burners have openings equal 
to .023in., and consume 4.9ft. per hour. These 
give three times the light of the old burners with 
the same amount of gas. The illuminating power 
is checked each night in 1] test rooms distributed 
over the different quarters of Paris. 

The service of concessions of the thoroughfares 
has for its chief duty the levying of taxes on the 
chairs and tables placed in the streets outside cafés, 
the collection of rents of the small open-air shops, 
the establishment of kiosks, the maintenance of 
public urinals and water-closets, and the inspection 
of public advertisements. ‘The department of 
publie vehicles regulates the service of the cabs 
and omnibuses, 

An agreement made in 1862 conferred on the Com- 
pagnie des Petites Voitures for a space of 50 years 
the exclusive right to establish in the streets vehicles 
for the conveyance of passengers either by the 
hour or the course. The following obligations were 
imposed : 

1. 'To establish at once a stock of 3500 vehicles, 
and to increase the same at the rate of 100 vehicles 
a year. 

2. 'To pay a tax of 1 franc per day per vehicle. 

3. To divide with the city all profits above 8 per 
cent. 

4. To maintain efficiently the whole of the 
material, plant, &c. 

5. ‘To divide with the city, at the termination of 
the concession, the available surplus. This com- 
pany, not having been able to prosper under these 
conditions, the Government made a decree in 1866, 
on the occasion of a general strike of the drivers, 
proclaiming a free trade in public vehicles. Every 
one was thenceforth at liberty to put in circulation 
a carriage for public hire, upon the sole condition 
of paying a tax of 1 franc per day. The company 
was indemnified for the loss of its privileges by 
annual compensation, payable during 47 years. 

But this régime of liberty has not profited up 
to the present; neither the public, the private 
speculators, nor the old company, which con- 
tinues without monopoly the exercise of its in- 
dustry. An a eewen: improvement in the service 
is expected by the employment of distance counters, 
on the application of which an inquiry is now being 
made. 

The omnibuses are regulated by a treaty of 1861, 
conceding for 56 years to a company the exclusive 
right of circulating the streets, and stationing on the 
public way omnibuses serving for the general trans- 
port of passengers. The Government privilege to 
authorise all other schemes for transport on the 
public streets, or the establishment of tramways, is 
reserved. 

In exchange for these advantages the company 
engages to pay to the city for the right of standing 
on and using the thoroughfares a sum of 80/. per 
year per vehicle, and the city shares, besides all pro- 
fits over 8 per cent. on a capital of 1,200,000/. ‘The 
company is also bound to establish new lines and 
to increase the number of vehicles on existing 
routes whenever the administration shall require. 

Under this treaty the omnibus service has been 
greatly improved. But the company which pros- 
poe up till 1869 has not paid dividends since, and 

as applied for authority to increase, by 5 centimes, 
the rates of fares fixed at 15 centimes. 

The tax on vehicles of all classes brought to the 
city a revenue of 133,6007. The extension of tram- 
ways into Paris is being seriously discussed at the 
present time. Of late years foreign capital has 
flowed to Paris, and financial societies press forward 
to execute municipal works. ‘The time appears to 
have come to study carefully the wants of the city, 
with a view to establish iron roads as much in the 
suburbs as in the routes radiating towards the 





principal localities in the Department and to examine 
into the question of tramways. Upon the latter 
the experience gained is most favourable as regards 
the comfort and convenience of passengers. But 
horse railroads appear out of the question equally 
in the narrow streets and on the great thorough- 
fares of Paris already crowded to excess. Mean- 
time it is necessary to confine experiments to certain 
roads presenting special and favourable conditions, 
and to wait till experience can decide on the ad- 
vantages and disadvantages of tramways with regard 
to their influence on the road itself, and their effect 
on the traffic, and the public should, besides, become 
used to the new means of transport outside Paris 
before it is introduced to the interior of the city. 

The question of low level roads presents great 
difficulties. Many projects have been offered and 
rejected. ‘They could be only constructed at great 
cost, and would, instead of desiring to reduce the 
traffic by relieving the streets of the heavy goods 
vehicles, only be frequented by passengers in 
scanty numbers. At the utmost, if such means of 
circulation were tried, they would only be permis- 
sible beneath the most crowded streets. High level 
roads, which have also been proposed, would be very 
difficult to establish, and, besides, the purpose they 
would serve would be extremely limited. 

The last division of the service of Public Works 
in Paris is that of architecture and the fine arts. It 
includes the maintenance of public buildings, new 
architectural works, and fine art and _ historical 
monuments, 

The report of the chief engineer of the Depart- 
ment shows what enormous sums have been spent 
to make Paris what it is, what large amounts must 
be yearly devoted to the maintenance of the various 
services, and how difficult it is to reduce these ex- 
penses despite the present necessity for so doing. 
Indeed, the utmost proposed reductions make after 
all but a small difference in the outlay of the staff. 

When by degrees an administration has been led 
to occupy itself with a thousand objects, which were 
unknown a few years ago, when the beauty and 
luxury of, the city of Paris has grown to a neces- 
sity not only for France, but for the world, it is 
almost impossible to reduce the scale of magnifi- 
cence which has become familiar. But there are 
doubtless, many small reductions and economies to 
be effected, and it is to be hoped that the Municipal 
Council will not fail to effect all possible reform in 
this direction, while they carefully abstain from 
touching any of the great attractions and charms of 
the city. 
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GUN-COTTON. 

THE disastrous explosion which took place at 
Messrs. Prentice’s gun-cotton works, at Stow- 
market, in August last, led to the appointment, by 
the Secretary of State for War, of a Committee to 
investigate certain points connected with the manu- 
facture and employment of gun-cotton; and this 
Committee has just issued a brief preliminary re- 
port which contains conclusions well worthy of 
notice here. The Committee to which we have re- 
ferred is composed of Col. C. W. Younghusband, 
R.A., F.R.S. (President); Col. L. Gallway, R.E. ; 
Col. T. W. Milward, C.B., R.A. ; Lieut.-Col. C. H. 
Nugent, R.E.; Capt. E. N. Field, R.N.; Mr. G. 
P. Bidder ; Dr. W. Odling, F.R.S.; Mr. H. Bauer- 
man, and Capt. W. H. Noble (Secretary) ; and the 
chief points which it has been desired to investigate, 
are: ‘‘], Whether the employment of gun-cotton is 
attended with such uncertainty, or peril, as should 
induce the Department to relinquish its manufac- 
ture, and its use forthose military purposes for which 
it has hitherto been considered peculiarly valuable. 
2. Whether its manufacture, in all its various 
stages, is a dangerous process, and one that should 
not be carried on near an inhabited neighbourhood, 
and whether additional precautions to those now in 
force seem necessary. 3. Whether the storage of 
gun-cotton, either wet or dry, is necessarily attended 
with danger, in magazines on shore, or on board 
ship, under any or all conditions of temperature. 
4. Whether, either in a pure or impure state, it 
is liable to spontaneous combustion, and if so, 
whether such combustion would result in explo- 
sion, or in mere ignition. 5. The nature of build- 
ings best suited for the storage of gun-cotton.” 

The Committee were also to report on any other 
points of interest which might come under their 
notice in the course of their investigations, and they 
were further requested to consider as a separate 
matter the question as to the safety for transport 
and storage of lithofracteur. ‘The preliminary 
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report now issued, consisting as it does of but a 
couple of pages, necessarily deals but very briefly 
with the questions relating to gun-cotton ; while as 
the properties of lithofracteur are not referred 
to, we are led to suppose that the investigations of 
the qualities of that material have not yet been 
carried sufficiently far to enable a report to be 
made. 2 : : 

The Committee first directed their attention to 
the employment of gun-cotton for military pur- 
poses, it being rightly argued by them that, if the 
material proved unsuitable for such purposes, its 
manufacture by Government would be unnecessary, 
and the other questions, therefore, would need no 
investigation. The various reports of the Royal 
Engineers on the use of gun-cotton, however, and 
the evidence afforded by officers who were examined, 
were conclusive as to the suitability of the material 
to be employed as an explosive agent for military 
purposes, such as for mines, torpedoes, &e., and 
thus the other points of the investigation had to be 
proceeded with. neat a 

The material manufactured at Stowmarket, it will 
be remembered, and also that made at the Govern- 
ment works at Waltham, is gun-cotton pulped on 
Professor Abel’s system, and the evidence which is 
available regarding the stability of this material 
when stored is of a very limited extent, as the pro- 
cess of manufacture is comparatively a new one. 
So far as this evidence does extend, however, it has 
proved very favourable. Indirectly, however, the 
Committee have received some valuable evidence 
on this point. It has been shown clearly that the 

> s] 
gun-cotton manufactured by Professor Abel’s pro- 
cess can be far more thoroughly purified from the 
free acids than gun-cotton made from long staple 
cotton and produced in the form of ropes or skeins ; 
while, on the other hand, evidence has been af- 
forded that gun-cotton in this latter form has been 
stored for long periods, in some ‘cases as long as 
nine years, and under varying conditions as to ex- 
posure, &c., without alteration ; ergo, the Committee 
argue—and we think with justice—that in the case 
of Professor Abel’s gun-cotton the stability is still 
more certain. Amongst other evidence it has been 
shown that considerable quantities of gun-cotton 
have been sent out during the past three years to 
hot and damp climates, and on voyages to India and 
Australia without, so far as the Committee can 
learn, any accident ensuing ; while gun-cotton sup- 
plied from Stowmarket in 1870, and subsequently 
forwarded to Calcutta, has been stored at the latter 
place for some months without, according to the 
last received reports, showing any signs of change. 

With regard to the manufacture the Committee 
speak very briefly; their conclusions, however, 
being that as the gun-cotton in all the stages of 
manufacture, up to drying, contains large per- 
centages of water and is perfectly uninflammable, 
all the preparing processes, with the exception of 
the drying, can be conducted in any locality without 
danger, ‘The drying process as carried out at Stow- 
market, however, they consider to be open to ob- 
jection ; but they consider that means of getting 
over this difficulty may be devised without any 
great trouble. Five months ago (vide page 161 of 
our last volume) when summarising the evidence 
offered at the investigation which followed the 
Stowmarket explosion, we said: ‘Taken altogether, 
the inquiry of which we have been speaking, in no 
way tends to diminish our faith in gun-cotton 
when properly manufactured, but it has served to 
point out more clearly what are the dangers to be 
avoided, and to enforce more strongly attention to 
the precautions already known to be necessary.” 
In the opinion thus expressed we are fully borne 
out by the preliminary report now before us, a 
report which concludes by stating that the Com- 
mittee ‘ feel no hesitation in recording their opinion 
that there is no reason why the War Department 
should relinquish the manufacture of compressed 
gun-cotton,” 


: DIVING APPARATUS IN MINES. 

Tue diving-bell and other diving apparatus, as well 
48 compressed air, have been used occasionally before 
m mines, but the introduction of the apparatus in 
daily mining practice is novel. In the coal district 
of Westphalia, the apparatus of Rouquayrol-Dena- 
rouze, which is commonly used on board of men- 
of-war, has been adopted at the instance of the 
mociotion for the mining interests in Rhine- 
and, Westphalia. The Rouquayrol - Denarouze 
‘pparatus was first tried under the superintend- 








ence of the accomplished marine diver, Cardts, 
of Kiel, at the mines Saelzer and Newack, 
near Essen, and Mariane and Steinbank, near 
Bochum, the object being to ascertain its value for 
working under a considerable column of water and 
within an atmosphere of irrespirable gases, such as 
would be invariably found after an explosion of 
fire-damp had occurredin amine. ‘The experiments 
began in August, and were brought to a close in 
the middle of December with results so favourable, 
that it was resolved to establish a staff of mine 
divers for the Westphalian coal district. The suc- 
cess is to a great part due to the careful super- 
vision of the Government mining engineers, berg- 
meister Schrader and bergassessor ‘Tilman, who 
directed the training of 55 men, the majority cap- 
tains and captains’ assistants of mines, and made them 
efficient to dive in either water or irrespirable gases, 
and they are- now ready to undertake any such 
work on contract within their district. The appren- 
tices who were selected, after consideration of their 
respective bodily constitution and general abilities, 
began to dive in depths of 10 ft. and 12 ft. of 
water, after they had scen all the integral parts of 
the diving apparatus and had learnt how to take 
it to pieces and connect it again upon the body 
of the diver. They were also taught in squads 
of eight, to manoeuvre the air-pumps with the 
whole apparatus connected to it, and on the third 
day each man had learnt to stay under water for 
fifteen minutes without the least inconvenience. 
After that, their drill was continued in a former air 
shaft of the mine ‘“ Carolinenglueck,” which is 
17 fathoms deep, by 6 ft. diameter, and stands in 
round iron tubbings. ‘The column of water stood 
at first 80 ft. later between 45 ft. and 50 ft. above 
the bottom of the shaft, and the men went without in- 
convenience down to the bottom, remaizied there for 
half an hour, and cleared it from old tools, débris, 
and other things. The greatest advantage, how- 
ever, was derived by the simultaneous use of 
Rouquayrol-Denarouze’s subaqueous lamps, when 
another abandoned shaft of the same mine was 
examined and found still to contain the pumps at 
174 fathoms depth, which could have easily been 
put in working order by opening of the valve bed 
and renewing the broken valves. 

Equally interesting were the experiments in 
irrespirable gases contained in an air-tight hut, 
where each apprentice could stay and work with 
the greatest facility. For this purpose, the firm of 
Rouquayrol-Denarouze had furnished a separate 
apparatus of lesser weight and fitted with smaller 
respirators, and an air supply sufficient for two 
men, so that two could work together and assist 
each other as would be desirable for the rescue 
of men after an explosion of fire-damp. The 
Rouquayrol lamp, which is likewise used, burns 
well under water and in deleterious gases ; and can 
even be used without risk in places which are filled 
with fire-damp and otherwise would be very 
dangerous, such as in driving air-ways from a 
lower to an upper level, or the erection of dams for 
confining a burning coal-bed within narrow limits. 
The lamp, which now weighs 24 1b., will be in 
future of less weight and size ; it consists of three 
essential parts, the regulator, the lamp proper, and 
the outer valve, and is constructed for the use of 
petroleum. If it is intended to work under water 
or in fire-damp, the lamp is covered with a strong 
glass cylinder and a conical top, ending in an outlet 
pipe with india-rubber valve. The pressure of 
gases within the lamp prevents any water or fire- 
damp from entering it; at all events, the escaping 
gases are too cold to ignite the fire-damp, and if 
required as an additional precaution, some fine wire 
gauze could be fitted to the outlet pipe as is now 
done with our ordinary Davy safety lamps. 








WANDSWORTH BRIDGE. 

THE question of bridge accommodation across the 
river Thames where it intersects the suburban dis- 
tricts of London is at length receiving that practical 
attention of which it has so long stood in need. 
We not long since recorded the progress of the 
Albert Bridge, at Chelsea, and we have now to 
notice that of another bridge higher up the river. 
Besides these two new structures some alterations 
—supposed to be improvements—are being carried 
out in the old timber bridge at Putney, and which 
consist in knocking several spans into one. A 
portion of the waterway will thus be slightly im- 
proved, but the old crazy bridge will still continue 
to exist with its curved roadway and decaying 








timbers, a disgrace to the neighbourhood, a stand- 
ing reproach to the locality, and an obstacle 
to the water way. The Wandsworth Bridge, 
however, is a step in the right direction, for there 
are no means of crossing the river by road between 
the old bridge at Putney and the twin structure at 
Battersea. ‘The bridge is being built across the 
river from a point close by the Old Wandsworth 
‘se to the Fulham bank of the river near Broom- 

ouse-lane. When completed it will form—with 
the proposed road in connexion with it—a line of 
direct communication between the King’s-road, on 
the Middlesex side and the York-road—and through 
it the Wandsworth-road—on the Surrey side. It is 
not at all improbable that in the course of time a 
roadway will be opened up direct from the foot of 
the bridge to the Wandsworth-road, and which will 
ass under the Richmond line of the South-Western 
Railway. 

The Act for the Wandsworth Bridge was obtained 
in 1864, since which time its powers have twice 
been renewed, and the dimensions of the bridge re- 
duced. It was originally designed with two piers 
and three openings, and was to have been 40 ft. 
wide. It is now, however, to be carried on four 
piersand to have a width of 30 ft. According to 
the present design it is to be carried on wrought- 
iron cylinders, 7 ft. 6 in. in diameter, two at each 
pier, the land abutments being constructed of 
brickwork and masonry. The superstructure will 
consist of lattice girders 13 ft. deep, connected at 
the bottom by transverse girders placed 4 ft. 2 in. 
apart. Upon these will be laid diagonal timbers 
on to which the flooring of the roadway will be 
spiked, the roadway itself being of macadam. ‘The 
bridge will have five spans, the centre and two 
spans on either side of it will be 125 ft. 10 in. wide 
between the cylinders, whilst the two abutment 
spans will be 106 ft. in clear width. The underside 
of the bridge at the centre span will be 20 ft. above 
Trinity high water mark, and 14 ft, at the abut- 
ments. On the tops of each pier will be an orna- 
mental cast-iron pedestal and cap surmounted by 
a cluster of lamps. The clear width between the 
girders will be 30 ft., which will allow of a road- 
way 18 ft. wide, and two pathways each 6 ft. wide, 

‘The cylinders for the piers are being sunk down 
to the London clay by the aid of compressed air. 
An air bell is bolted on to the top of the cylinder, 
and by means of a small engine and pump attached 
to it, air is blown into the cylinder and the water 
expelled. The work of excavation is carried on in 
the bottom ring of the cylinder, which serves as a 
working chamber, the ballast being hoisted up to 
the air bell and discharged therefrom through a 
port without destroying tho equilibrium within, the 
ballast outlet, as well as an inlet for materials and 
an entrance for the workmen, being made with 
double doors. As each succeeding length of cylinder 
is added, it is lined with concrete for a thickness 
of 2 ft., leaving a passage 3 ft. 6 in. diameter for 
men and materials, The works were commenced 
in the September of last year, and on a recent visit 
we found that the two cylinders for the pier nearest 
the Surrey shore were being sunk, whilst those for 
the second pier from the river bank were being 
built up poets weer into position ready for sinking. 
The estimated quantity of wrought iron in the bridge 
is 600 tons; of. cast iron there is but very little. Mr. 
J. H. Tolmé is the engineer of the bridge, and the 
construction is being superintended byMr. Mallalieu, 
for the contractors, Messrs. De Bergue and Co. 
Our present notice has been purposely made some- 
what general, as it is our intention shortly to illus- 
trate the bridge and to describe it and the works 
connected with it in detail. 








COATING WATER PIPES IN MINES. 

THE coal seams of many Silesian mines contain 
a considerable amount of pyrites, which mineral 
causes, through its gradual oxidation, the water in 
those mines to become acidulated, for it generally 
contains a perceptible amount of free sulphuric 
acid. ‘This acid is highly injurious to the pumps, 
and will destroy them within less than ten years, 
For this reason, the pump cylinders are now almost 
exclusively made in those districts of gun metal 
instead of cast iron, and the water pipes which carry 
the pit water to surface are protected against its 
corroding action by an inside coating of a kind of 
enamel, so that they now last twice as long as 
before. At the mine Keenigsgrube, the pipes to 
be coated are first exposed for three hours in a bath 
of diluted sulphuric or hydrochloric acid, and after- 
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wards brushed with water; they then receive an 
under coating composed of 34 parts of silica, 15 
borax and 2 of soda, and are exposed for 10 minutes 
in a retort to a dull red heat. After that, the 
upper coating is laid over the interior surface and 
the pipes are exposed to a white heat for 20 minutes 
in a retort, when the enamel perfectly unites with 
the cast iron. Before the pipes are quite cooled 
down, their outside is painted with coal tar. The 
upper coating consists of a mixture of 34 parts of 
felspar, 19 silica, 24 berax, 16 oxide of tin, 4 
fluorspar, 9 soda, and 3 saltpetre ; this is melted to 
a mass in a crucible, and afterwards with little water 
ground to a fine paste. This mode of protecting 
pipes has proved a great success. 








DEAD WEIGHT ON FRENCH 
RAILWAYS. 
(Continued from page 2.) 
‘Tne importance and the nature of the traffic on 
the six lines under consideration having been deter- 
mined, the utilisation of the rolling stock, com- 
mencing by that adopted for the passenger traffic, 
should Fe next considered. Having ascertained the 
conditions under which the passenger carriages per- 
form their duty, and knowing their capacity and 
weight, a comparison can be established between 
the passenger mileage, and that of the carriages 
themselves. 
M. Marché has completed this comparison on each 
of the six railways, takin them in the order of the 
completeness of their available statistics. 


I. Tue SourHern Raitway. 

The returns of the company of this line furnish 
the following information concerning the carriage 
stock and its mileage during the year 1868 : 

Taste IX.—Carriage Stock and Mileage. 
Number in 


Mileage in 
service. 1888. 





Average mileage 


Class. per carriage. 


On the other hand the total number of passengers 
carried one mile for the whole of the réseau, was 
180,042,668, dividing itself into classes, as follows : 


Class. Mile passengers. 
Ist ... .» 26,488,825 
2nd ... 21,360,909 
3rd ... 132,193,934 


Total 180,042,668 


Dividing the number of mile passengers by the 
number of carriages in service, we arrive at the 
number of passengers transported one mile yearly 
by each carriage—a figure which is the measure of 
utilisation. This value is equal to the product of 
the average yearly mileage of each carriage by the 
number of mgers transported per mile of 
carriage. These results are given in Table X.: 
Taste X.— Number of Carriage Miles and Mile Passengers. 
a hie Number of 
mile passengers passengers per 

per carriage. carriage mile. 


94,941 5.400 
91,287 6.115 
274,826 17.105 


Average 


Clase. mileage. 





Ist class o 
2nd class .... 
Srdclass . 


Together 


14,928 
16,057 





11.166 


181,162 16,224 








| 
17,582 | 





Lastly, if the carriage capacity is divided by the 
number of passengers per carriage mile, the propor- 
tion between the seats offered and occupied are 
given as in Table XI. 


Taste XI1.—Proportion of Passengers to Seats Offered. 





Seats 
offered for 
one seat 
occupied. 


4.7 
6.5 
2.9 


Proportion of 
seats occupied to 
seats offered. 


Class. 








0.214 
0.153 
0.342 


lst class 
2nd class... 
Srd class... 








5 14,661 2,912 

25 
182 
134 
167 
481 


2,707,297 
7,728,546 


16,127,158 





994 











16,224 





The low performance of the mixed carriages on 
this line is worthy of remark, because the amount 
of passenger traffic bein —— small, these 
carriages ought to have ) deme tter utilised. 

The capacity of this stock is as follows: 





No. Seats. 


se 


Saloon carriages ... | 5 
lst aan | mt a > 





| 

25) 

Ist class, +«e (182) 7202 
Mixed ++(134) 

Mixed ,, ../184 

167 

e+ 481) 


9360 
24050 24050 


40612 


2nd class { 
3rd class 


a eee eee bee 








The average capacity ed vehicle, assimilating 
each mixed carriage, which comprises two compart- 
ments Ist class, and two of 2nd class, to half a Ist 
class and half a 2nd class carriage, is respectively : 
7202 =25.8 seats. 
279 
9360 
234 


lst class 
2nd class = 40 seats. 


= 50 seats. 
40.012 
cue 


8rd class be 


General average = 40.86 seats. 

Taking into consideration the difference of run- 
ning made by each class of carriage, the average 
actual es will be found a little lower, or 40.30 
seats. ‘The official returns give a still lower value, 
namely, 38.7, which is probably owing to the 
existence of some less capacious carriages than those 
entered in the company’s statements. 

The mileage of each carriage is as follows, dividin 
as before the mixed stock between the Ist and 2n 
classes : 

Class. 
Ist ... 


Miles. 
4,902,589 
8,490,881 
7,728,819 


16,117,289 














Together ...'! 40.30 11.166 36 86} 0.277 


The statistics give a little higher proportion, on 
account of the lower carriage capacity as before 
stated. The weights of the various carriages are as 
follows : 


Saloon carriage 
Sleeping cars ... 
1st. class ° 
ixed ... nan aie 
2nd class without brake 
2nd class with _ . 
without brake 6.03 
Srd class) with brake 6.81 


It follows that the mean weights per seat are as 
follows : 





tons. 
6.86 
6.71 
5.88 
5.17 
6.49 
6.32 


Weights per seat. 
tons. ewt. 
6.317 
6.044 
6.284 


Class. 
let ... 
2nd... 
8rd ... 


5 
8.02 
2.5 


Average ... eco 6.240 ese eve 3.04 
If, then, we take, at 165lb., the mean weight of 
each passenger, the weight per passenger, and 
of his share of the vehicle as a minimum, theo- 
retically, that isto say, when the carriages are full : 

Class. Ib. 

Ist 165 + 560 

2nd 165 + 338.24 

3rd 165 + 280 


Average 166 + 340.4 


But, taking into consideration the number of empty 
seats, we find that the weight in practice is : 


Ib. ? Ib. 


Ist class 165 + yA = 2782 per passenger 


2nd class 165 + 888.24 _ 9375 = 
153 


Srd class 165 + 289 — 983 = 
342 


Average .165 + 344.9 _ 1393 ” 
277 


The small proportion of seats occupied to those 
offered in the lst and 2nd classes, is very noticeable, 
and the consequent great weight for the passenger 
traffic of these classes is more than double that for 
the 3rd class passenger traffic. 


THe NorRTHERN RaliLway. 
The official statistics give the data shown in 
Table XII. 


Taste XII.—Rolling Stock and its Annual Mileage. 





Average 
mileage per 
carriage. 


Average Yearly 
number in mileage. 
service. j 


192,250 
10,998,127 
1,941,602 
9,589,732 
14,554,391 


Carriages. 





Saloon car. 6 
ist class ... 324 
Mixed 61 
2nd class... 295 
3rd class ... 500 


Total 1176 








37,276,102 | 31,697 








The capacity is shown to be: 
Class. Carriages. Seats. 
Ist 347 = 8,244 
2nd 316.5 =12,820 
8rd 512.5 = 24,625 


Total 1176 =45,689 =38.85 

Table XIII. shows the number of mile passen- 
gers, and the total carriage mileage : 

Tasie XIII.—Cart iage Mileage and Mile Passengers. 
Numbei of 
mile passen- 

gers. 


Seats per carriage. 
PrO3.76 ° 


=40.50 
=48.00 





Carriage mile- 


Class. age. 


Class. 





63,097,410 
66,148,303 
186,793,855 


316,039,568 


11,837,591 
10,884,092 
14,554,391 


37,276,074 


Ist class 
2nd class 
3rd class 


Ist class 
2nd class 
3rd class 


Total Total 














From this Table we obtain the proportion of 
useful work done by the carriages: 


TaBLE XIV.— Useful Duty of Carriages. 





|Number of mile 
passengers car- 
ried annually 
percar. 3 


Number of pas- 
sengers 


Average r 
carriage silo, 


Carriages. mnileage. 





5.33 


1st class 
2nd class 
8rd class 


181,835 
208,998 
364,474 


34,110 
33,085 
29,164 


6.31 
12.48 





Average 





268,740 





31,677 





8.48 








The proportion of the seats occupied to the seats 
available is given in Table XV. 


TasLe XV.—Proportion of Seats to Passengers. 





} 
Places oc-| Seats per | Proportion 
cupied. |passengers. |of passengers 
| to seats. 


Carriages. | Capacity. 


23.76 
40.50 
48. 





5.33 
6.31 
12.48 


8.48 


0.224 
0.156 
0.260 


4.46 
6.42 | 
3.84 | 


Ist class 
2nd class 
8rd class 





| 
ab 
| 


Average 88.11 | 4.50 | 0,223 








The average weight of each class of carriage is as 

follows : 

tons Ib. 

7.059 653 per seat. 

5.925 — 3 

6.009 275 = 
Average ... 6.310 363 - 

The lst Class stock is considerably heavier on 
this than on any other of the six lines. The weight 
per passenger and proportional part of vehicle, 
when the latter is fully loaded, would be : 

lb. Ib. Ib. 
165 + 663 = 818 
165 + 321 = 486 
165 + 275 = 440 


1st class 
2nd class 
3rd class 


1st class 
2nd class 
3rd class 


Average 165 + 363 628 
But in practice the proportions obtained are: 
Ib. lb. lb. 


Ist class = 165 + 4 = 8080 per passenger 
321 
-156 
275 


-2vuu 


2nd class = 165 + = 2222 


3rd class = 165 + = 1224 


Average = 165 + 363 _ 1800 
222 

This weight is 30 per cent. in excess of that on the 
Central, ly because of the greater weight of 
the Ist class stock, and the smaller utilisation of 
the 3rd class carriages, and partly because of the 
large proportion of Ist class passengers. 

The proportion of these latter on the Northern 
is 20 per cent., while on the Southern it is 15 per | 
cent, 
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Tue WESTERN RalLway. 

Table XVI. contains the official information re- 

lating to the carriage stock. Both old and new 

réseaux are comprised, but the suburban railway is 
not included. 

Tasie XVI.—Average Stock and Mileage. 

















ia Average Average 
Carriages. | number in Annual mileage per 
service. mileage. carriage. 

1st class 358 9,891,233 27,629 
Mixed ... 50 1,145,936 22,918 
2nd class 385 8,926,680 23,184 
3rd class 659 13,510,625 20,501 

Total 1452 33,473,874 23,053 

| 





‘The number and capacity of the carriages on this 
line are : 

1st class 375 = 9,290 sents 

Qnd class 418= 15.821 

8rd class 659 = 28,864 ,, 


= 24.53 seats per carriage 
= 37.85 
43.80 
1452 = 53,885 = fit . es 
Taking account of their relative mileage, the aver- 
age capacity is, however, only 36.15, a reduction 
due to the greater mileage of the lst class car- 
riages. ‘The number of mile passengers and of 
carriage miles are : 
Mile passengers. 


ri ” ” 


” ” 


Carriage miles. 








1st class 57,774,146 10,230,099 
2nd class 73,868,266 9,695,968 
3rd class 204,197,861 13,518,892 
335,840,293 33,494,959 
These figures give the amount of utilisation in Table 
XVII. 


TabLe XVII.—Utilisation of Carriages. 























| Number of mile 
passengers car-| Average |Number of pas- 
Carriages. | ried yearly per! mileage. j|sengers per car- 
carriage. riage inile. 
Ist class 154.063 27,411 5.62 
2nd class 176 716 23.195 7.62 
3rd class 309,859 29,513 15.10 
Together 931,295 23,067 | 10.10 


The proportion between the seats occupied and 
those offered are shown in Table XVILI. 
Taste XVIII.—Proportion of Seats to Passengers 














| “Seats of- | Proportion 

bot _ | Seats occu-) fered for |of seats occu- 

Carriages.| Capacity.| pied. | each seat |pied to seats 
; occupied. | offered. 
Ist class...) 24.53 562 | 436 | 0.299 
2nd class...] 87.85 | 7.62 | 4.97 | 0.201 
3rd class | 43.80 | 15.10 2.90 | 0.545 
Average | 36.15 | 10.01 3.61 0.277 


In Table XTX. M. Marché gives the proportions 
for the old and the new systems : 


TasLe XIX.—Comparisons between Old and New Systems. 




















Old New 4 
system. | system. Together 
Average capacity - | 35.63 | 37.00 36.15 
Average number of mile pas- 
_ Sengers ihe an «| 10.85 8.66 10.02 
Proportion between seats occu- | 
pied and seats offered 0.304 0.234 0.277 





lhe weight of the vehicles average for the 
tons lb 


let class 5.760 = 517 per seat. 
2nd class 5.800 = 338 
ord class 5.210 = 261 a 

” 
Average 5.555 = 22 


The minimum wel rht w th a full load Pp 5 os 
1 of assen 
5 ’ 
gers, would be . 





r Ib. 
Ist class — 165 +517 = 682 
2nd class = 165 + 338 = 503.8 
8rd class — 165 +261 = 426.8 
; Average 165 4.338 = 403 
which, making allowance for empty places, gives : 
Ib. 
Ist class = 165 + $17 = 2423 
-229 
2nd class = 165 + 888 = 1846 
-201 ” 
3rd class = 165 + 261 = 
5 3a 921 
Average = 165 + ws 1385 
227 


To the old and new systems separated belong the 
roportions given in Table XX. The carriage per- 
ormance on the Western Suburban will be con- 

sidered further on. 


TaBLE XX.—Comparisons of Weight between Old and New 





Systems. 
Old New Together. 
system. system. 





Average weight of car-| _ iisasts ls ae 
533 tons | 5. ns 





riage ... ove .--| 5.670 tons 
Average weight per seat 

offered... ove | 343 Ib. 327 Ib. 338 Ib. 
Minimum weight, in- | 

cluding each passenger| 508 ,, 495 ,, | 508 ,, 
Real weight, allowing for | 

the number of empty | 

sents... oe oe! 1995. 4 1570 ,. | 1868 .. 





(To be continued.) 








RECENT PATENTS. 


Tn following specifications of completed patents are all 
dated within the year 1871 ; and that year should be given 
in ordering them, at the annexed prices, from the Great 
Seal Patent Office, Chancery-lane. 

(No. 417, 8d.) Ephraim Seel and Thomas Shaw, of 
Greenfield, patent the arrangements of tnveres for smiths’ 
fires, shosn in the annexed ske ch. According to this 


iil AU 


l 





plan the blast of air is led to the fire through two branches 


which deliver it on opposite sides of the fire asshown. The 
tuyeres are protected by a water casing, this in some 
instances having a branch pipe cast on it for connecting it 
with the water tank. In other cases the connexion between 
the tuyeres and tank is made by pipes as shown in the 
sketch. For many classes of work smiths’ fires constructed 
on this plan will be convenient. 

(No. 419, 4d.) James Edwards Wilson, of Spring 
Gardens, patents a wonderful arrangement of engine to be 
worked by the ‘‘ expansive force of a mixture of steam and 
the products of combustion, which force is made to work 
the pistons of cylinders.” Mr. Wilson proposes to employ 
a furnace open at the top, and having a grating at its lower 
part, the products of combustion from the furnace being led 
off through this grating to the valve chest of his engine, prc- 
vision being made for mixing them on their way with water 
in the form of spray. Says the patentee: “ The action is 
as follows: The piston of one of the cylinders during the 
first portion of its stroke produces a draught down through 
the furnace and through the valve box into the back end 
of the cylinder, so that this end of the cylinder becomes 
filled with a mixture of the products of combustion and of 
the steam resulting from the vaporisation of the water 
which bas mingled with the products of combustion on their 
way from the furnace ; when the supply to this end of the 
cylinder is cut off the expansion force of the said mixture 
completes the forward stroke of the piston.” In other 
words, gases which are at a pressure below that of the 
atmosphere (for a partial vacuum must be produced in the 
cylinder to cause the products of combustion to enter it), 
are by their expansion to drive the piston against the resist- 
ance of the atmosphere, to say nothing of any other load! 
Very wonderful this! Mr. Wilson further states that he 
makes use of the “tensile force of the steam” generated by 
the mixture of the water with the products of combustion. 
We should like to know what the * tensile” force of steam is, 

(No. 423, 1s.) Alfred Evans Fletcher, of Liverpool, 
patents the “‘ rhysimeter” for indicating the speeds of ships 
or curre”s, illustrated by us on page 89 of our last 
volume. 

(No. 427, ls, 2d.) David Smith, of Sedgley, patents 
what we cannot but consider some very unpromising forms 
of compound rails for railways, these rails having strips of 
hard iron or steel dovetailed into their heads. The patent 
includes several modes of producing these rails of different 





sections. . 


(No. 438, 8d.) Jorgen Daniel Larsen, of 1, The Avenue, 
Blackheath, patents the forms of fastening for tramway 
rails illustrated and described by us on page 368 of our 
last volume. 

(No. 434, 10d.) John Head, of Ipswich, and Robert 
William Thomson, of Edinburgh, patent arrangements of 
road steamers intended for employment for agricultural 
purposes as well as for hauling loads. These plans were 
embodied in the road steamer “‘ Sutherland,” illustrated by 
us on page 456 of our eleventh volume. 

(No. 435, 10d.) John James Stevens, of Darlington 
Works, Southwark, patents an arrangement for fixing the 
points at railway junctions so that they cannot be shifted 
during the passage of a train through the junction. Ac- 
cording to these plans the locking of the points in position 
is effected by the movement of a “ point guard,” this being 
a bar or guard rail placed parallel to one of the rails tra- 
versed by the train. When the points are free to be 
shifted this guard has to be brought close to the rail re- 
ferred to; but when a “clear” signal is given the guard is 
moved sufficiently far from the rail to allow of the wheel 
flanges passing between the two, and by this movement the 
poiuts are locked. So long as the train is passing and the 
wheel flanges continue to intervene between the “ guard” 
and the rail, the former cannot be brought close to the 
latter, and thus the points cannot be unlocked or shifted. 

(No. 443, 1s.) George Eveleigh, of 16, Asylum-road, 
Peckham, patents the arrangements for the manufacture 
of gas, of which we gave an account on page 272 of our 
last volume. 

(No. 458, Is. 10d.) Edgar Williman Jobson, of Derby, 
patents arrangements of annealing ovens and furnaces, which 
our space will not permit us to describe in detail here. We 
may mention, however, that according to Mr. Jobson’s plans, 
the articles to be annealed are packed on a truck, which is 
run into the furnace on a grooved tram, this truck being 
formed so as to contain a smoke-flue, through which the 
products of combustion pass on their way to a flue on the 
floor of the furnace. 

(No. 454, 10d.) Arnold Budenberg, of Manchester, 
patents several forms of injectors, two of which are shown 
by the annexed sketch. In that shown by Fig- 1, an air 


FIG.!. 














vessel is provided close to the receiving jet, while in that 
shown by Fig. 2, the overflow water is allowed to pass into 
a chamber called the “‘ regulating chamber,” from whence 
it flows into the passage where it mixes with the celd or 
fresh water on its way to the injector. 

(No. 457, 8d.) Joseph Alexander Franklin and Alex- 
ander Cesar Franklin, of Abingdon-street, patent an 
arrangement of steam engine having two or more cylinders, 
each open at one end, the first cylinder exhausting into 
the second, which is of larger diameter, and so on. The 
whole arrangement is simply a very bad form of single 
acting engine—a further development, in fact, of the 
ridiculous “Franklin” engine of which we spoke in our 
columns some three years ago. 

(No. 467, 10d.) James Muirdoch Napier, of York-road, 
Lambeth, patents some well-contrived automatic weigh- 
ing machinery, specially intended for weighing coin blanks. 
We could not describe this apparatus briefly. 

(No. 468, 38.) Martin Macdermott and Arthur Williams, 
of 25 and 26, Pudding-lane, patent arrangements of boring 
machinery for boring holes in coal, rock, &c. These plans 
include a variety of improvements on the Villepigue per- 
forator, illustrated and described by us on page 268 of 
our tenth volume, and it is possible that on some future 
occasion we may have more to say about them.” 

(No. 525, 8d.) Samuel Wilkinson Snowden and James 
Moffat, of Barking, patent an arrangement of safety valve 
in which the load is divided into two parts, placed at 
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opposite ends of a kind of balance beam which extends 
across the valve, and has its fulcrum upon the latter. The 
beam can of course be tipped in either direction without 
changing the load. The whole arrangement is enclosed in 
a casing, a rod passing through the top of the casing, being 
provided for the purpose of lifting the valve when desired. 








NOTES FROM GERMANY. 
Bonn, January 15, 1872. 


Gas Fue. 

Gasrovs fuel, in combination with Siemens’s heat-regene- 
rating chambers, finds more and more favour in this country 
for balling and reheating furnaces. The great advantages 
are: saving of fuel, and before all, less waste of iron by 
oxidation, and consequently a more perfect welding. Also 
in Austria this system makes its way; so at theiron works 
of Prevali and Buchscheiden, where the saving in fuel, if 
compared with the old system, is about three-quarters at the 
former, and two-thirds at the latter works, while the waste 
of iron is less by one-half. 


CokineG or CoAL. 

Many iron works command a kind of coal for their pur- 
poses, which is not sufficiently bituminous to yield a good 
hard coke of such strength as to bear the weight of the 
charge in a blast furnace ; this is, for instance, the case at 
Messrs, Schneider's celebrated iron works at Creuzot, in 
France, where bituminous coal from St. Etienne must be 
mixed with Creuzot coal to yield a good coke in the Appolt 
furnace. The same happens at many iron works in Austria, 
and, at the request 6f the Austrian Government, trials on a 
large scale, were made by Director Besecroth, at Sulzbach, 
near Saarbruecken, to try to produce good hard coke, in 
the Appolt and Francois furnace, from Austrian coal, with a 
strong admixture of either coal of the Saar district, or of 
such from Moravia. It was found that good coke could 
only be made when the mixture contained ,%ths of bitu- 
minous and ths of lean coal ; the proportion of 7 to 3 being, 
however, still more suited. 


PuospHoric-Broyze. 

M. Montefiori and Dr. Kuentzel, of Liége, in Belgium, 
have of late claimed as their invention the use of small 
quantities, } or } percent., of phosphorus in casting articles 
of bronze, such as cannon, &c., which require great strength, 
and trials with cannon made of phosphoric-bronze have 
already taken place at Lidge and Spandau with satisfactory 
results. The merit of the invention has also been claimed 
by Mr. Alexander Parkes, of Birmingham, who, at the 
meeting of the British Association in that town in 1865, 
explained the qualities of compounds of copper and phos- 
»yhorus, 

Tecnntoan Epucarion. 

You are aware that in this country, more than 50 years 
since, great stress was laid upon a technical education for 
the promotion of industry. It is exactly half a century 
since Beuth founded the first polytechnic school in Prussia 
at Berlin. After 50 years of beneficial activity, when 
many thousands of pupils, amongst whom many celebrities 
had passed through it, the institution has received a new 
statute, and is elevated to the rank of an academy, em- 
bracing four separate schools or branches, viz, for engineer- 
ing, chemistry, metallurgy, and shipbuilding, each requiring 
three years for a complete course, The Mining Academy 
of Berlin was frequented during last summer by 51 students, 
of whom nine were f The course consists of 25 
objects of lessons, which are taught by 14 professors and 
teachers. This academy is the technical school, through 
which all Government mining engineers have to pass 
before undergoing their State examinations, and with 
the beginning of this year new regulations for their 
technical and scientific education have come into power. 
As atthe meeting of miners at Merthyr-Tydfil last summer, 
great complaints were raised against your Government mine 
inspectors, it would perhaps be interesting to some of your 
readers to hear what in Prussia a Government engineer is 
expected to learn in order to qualify himself for his office, 
and make him in efficiency the equal, if not superior, of 
every civil mining engineer. Perhaps in my next letter I 
shall come back to this subject. The polytechnic schools 
proper are likewise in a flourishing state. That of Aachen, 
although only opened a year ago, is frequented by 273 regular 
students and 40 occasional visitors. The chemical labora- 
tory occupies 45 pupils. Amongst 39 foreign students, 
10 hail from Holland, 5 from Belgium, 6 from Luxembourg, 
2 from England, 1 from France, 7 are Russians, including 
a lady, and 2 from America. The polytechnic school at 
Carlsruhe has opened this winter with 463 students of 
whom 24 are Russians and 16 Americans. 

Mryerat Propucts or Prussia. 

In the following, I give vou a note on the mineral pro- 
duction of 1870. The year began unusually brisk, but the 
sudden commencement of the war altered everything and 15 
per cent. of all men at once entered the ranks. Nevertheless 
the total production of coal was 23,300,000 tons, raised by 
107,682 workmen, and representing a value at the pit’s 
mouth of 6,900,000/, Of this quantity 5,850,000 tons 
were raised in Upper Silesia, 1,570,000 in Lower Silesia, 
11,760,000 in Westphalia, 890,000 in the Aachen district, 
and 2,780,000 in the Saar district. The production of 
lignite and brown coal was 6,116,000 tons of a value of 
866,0004, principally from Prussian Saxony. Iron ore 
and ironstone, 2,666,000 tons; Zinc ore, 868,600; Lead 


Ore, 98,850; manganese ore, 11,200; iron pyrites, 73,800 ; 
Phosphorite, 25,000; rock salt, 2,000,000 tons. The pro- 
duction was raised at 2432 works by 181,770 workmen. 
Prices or Iron. 
Since the war came to a close prices of metals have risen 
everywhere, but nowhere is the difference so conspicuous as 
in the iron trade. The prices at the beginning and end of 
this year in Rhineland were as follows, per 1 ton English: 
5 CO 8. 

17.4 .. 
MI a 

1.9 
11.4 
14. 


Spathic (carbonate) iron ore 0 
Brown hematite ore 0 
Specular iron ore ... os & 
Red hematite (45 per cent.) 
Ima spiegeleisen ous 
Inda an ee 
Bessemer pig iron ... 

Gray foundry pig ... 

White puddle pig ... 

Mottled pig ae 

Ima sheet iron 

Hammered bar iron 

Rolled woe «oo 10 
Wire iron ... ove , 9 
Flatiron... ooo a Se ‘ 
Puddled bars ° eee 18. ee 

From this price list it will be seen that the advance has been 
very considerable, and by the end of the year prices were 
held so high that there is every probability they will keep 
so during the coming season. The iron works of this 
country have their order books filled, and only accept old 
customers ; they would be doing a still better business if 
they had not to suffer severely from the inadequate power 
of some railways to supply them with the necessary quan- 
tity of coal. 


FOREIGN AND COLONIAL NOTES. 

Midland Railway of Canada.—The directors of this under- 
taking have invited tenders for the construction of the re- 
mainder of the line from Beaverton to Orillia and Midland 
or Hog Bay or Georgian Bay. The traffic of the company 
has been sensibly increasing during the past few months, 
although at present the enterprise has reached only an early 
stage of development. 


Province of Rio Grande do Sul.—The natural resources of 
the five Brazilian provinces of Rio Grande do Sul are attract- 
ing increased attention, and some important public works are 
in progress in it. Among these may be mentioned a railway 
in course of construction between Porto Allegre and San 
Leopoldo, the erection of gas and water works in the towns of 
Rio Grande and Pelotas, and the clearing of the Rio San 
Goncalo between the lakes. ‘The marble quarries of En- 
cruxilhada are also being utilised. 


American Steam Navigation.—Some of the American 
steamers engaged in the recently-established line between 
San Francisco and New Zealand have made some good runs 
of late. Thus one steamer ran from Auckland to Honolulu, 
3847 miles, in 15 days 21 hours, her paddles making 373,297 
revolutions. Another run from Honolulu to Auckland, 3839 
miles, in 15 days 3 hours 50 minutes, her paddles making 
301,964 revolutions. On another occasion the voyage from 
Auckland to Honolulu was made in 15 days 11 hours 30 
minutes, the paddles making 305,564 revolutions. On yet 
another voyage the 3840 miles between Honolulu and Auck- 
land were got over in 15 days 22 hours and 10 minutes, the 
paddles making 313,015 revolutions. 


Canadian Railways.—The County Council of Ottawa has 
nay a resolution in fayour of granting 200,000 dols. as a 

mus to aid in the construction of the Northern Colonisation 
Railway to run from Montreal to Ottawa on the north side 
of Ottawa river. The traffic upon the opened portion of the 
— Grey, and Bruce line has presented favourable 
results. 


Canadian Steam Navigation.—The Quebec and Gulf Ports 
Steamship Company has been awarded a contract for main- 
taining a steam line between Picton, Halifax, and St. John’s, 
Newfoundland. 


A New Brazilian Port.—The Baron de Lagoa and others 
are promoting the construction of a port at Grahahu, an 
inlet north of the Parhyba do Sul, and which is well sheltered 
and conveniently situated. It is further pro to make a 
railway to connect the port with Campos, where a junction 
would be effected with other lines. 


The Vienna Evhibition.—Brazil has resolved to be repre- 
sented at the Vienna exhibition next year. Another proof 
of Brazilian enterprise and energy. 


The Lachlan Swamp.—The Sydney city engineer has 
constructed some borings at the water shed known as 
the Lachlan Swamp near that city. At a depth of 1044 ft. 
a band of decayed wood 1 ft. 8 in. thick appears to have 
been pierced through, after this a stratum of pure blue clay 
7 ft. 2 in. thick seems to have been gone through, and then 
sand was again met with. 


Deep Sea Dredging.—Mr. J. F. Whiteaves, who has been 
cruising in the Canadian Government schooners La Cana- 
dienne and Stella Maria, in deep sea dredging for the 
Dominion Government, has published some details respecting 
his operations. Depths of from 100 fathoms to 313 fathoms 
were successfully reached. The greatest depth obtained was 
in the St. Lawrence Gulf, west of Newfoundland, and was 
313 fathoms. The area examined included an entire circuit 
round the island of Anticosti, and extended from Point des 
Monts (on the north shore of the St. Lawrence) to a spot 
about half-way between the east end of Anticosti and the 
Bird Rocks. Two dredges of the latest construction were 
taken, and the preservative fluids used were methylated 
alcohol, carbolic acid and water, and glycerine with a little 
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earbolic acid. About 600 fathoms of rope were provided, as 


for every 100 fathoms of depth about 260 fathoms of line 
mee three 201b. weights 
e 


must be used. In dee 
were attached to the line, and — was allowed to 
remain on the bottom at the rate of one hour for every 100 
fathoms of depth. The bottom of the sea at great depths in 
those parts of the St. Lawrence Which were examined con- 
sisted of fine clayey mud, but this was often dotted over with 
large stones. 

Krupp’s Works at Essen.—These works contain more 
than 50 steam hammers of from 120 1b. weight up to 50 tons ; 
there are several of 25 and 15 tons. The great 50 ton ham- 
mer at the works is said to be the largest tool of the kind in 
the world. The foundations are 100 ft., in three parts of 
masonry, large oak trunks, and iron cylinders bolted to- 
— The anvil and frame rest on these, the rest of the 

ammer having separate foundations. 


Californian Railroads.—There are now 902} miles of 
railroad in operation in California. In this total the Central 
Pacific of California figures for 293 miles. 


New Zealand Railways.—A public meeting at Duneden, 
in the province of Otago, New Zealand, has adopted a reso- 
lution to the effect that the contracts entered into by Mr. 
Vogel with Messrs. Brogden and Sons, for the construction 
of railways in New Zealand are one-sided, unfair, and detri- 
mental to the interests of the colony. An amendment was 
lost to the effect that Messrs. Brogden deserved the support 
of the colony for constructing lines under the Colonial 
Public Works Act. 


A Floating Workshop—The company known as the 
Forges et Chantiers de la Mediterranée is building a great 
floating workshop named the Cyclops for the Austrian Go- 
vernment. The object of this strange vessel is to provide for 
the repairs of a fleet in the open sea. A similar experiment 
was tried some time since by the French Minister of Marine, 
but the results did not equal the expectations formed re- 
specting them. The Cyclops is an iron steamship, 233 ft. 
4 in. in length, and fitted with engines of 250 horse — 
nominal. Her hull is of exceptional strength and solidity, 
and she is expected to attain a speed of 11 knots per hour. 
She is rigged asa three-masted barque, and will depend 
upon ails as well as upon steam power. The Cyclops 
carries lathes, a steam hammer, a steam crane, &c. 


Belgian Locomotives.—M. Charles Louis Carels, of Gand, 
has undertaken to supply six | ead locomotives to the 
Belgian State Railways for 14,4951. 

Intercolonial Railway.—The Commissioners of the Inter- 
colonial Railway have assured the Halifax Chamber of Com- 
merce that about 85 per cent. of the heaviest work on the 
line is in a state of great forwardness, that the rest will be 
rapidly pushed forward, and that the people of Halifax will 
have the pleasure of passing over the road early next 
summer. 


Inion Pacific Railroad——Omaha has been finally se- 
lected as the site of the Eastern terminus of this great road, 
instead of Council Bluffs. All trains bound west will be 
made up at Omaha, and sundry depéts will be erected at 
what promises to become a point of considerable importance. 


Tramways at Buenos Ayres.—Tramways are doing re- 
markably well at Buenos Ayres. The earnings of the City 
of Buenos Ayres Tramway Company have been very con- 
siderable of late. 


Transandine Telegraphy.—Two subterranean lines of 30 
miles each will have to be laid in the snow regions of the 
Cordillera in the prosecution of the Transandine Telegraph 
line. The work is in an advanced state, and it is ex 
that the line will be opened to the public early in the 
spring. 

Gas at San Paulo.—Advices from San Paulo state that 
the works of the San Paulo Gas Company are so far com- 
pleted as to enable the contractors to light up the city. The 
number of public lights is expected to be 800, instead of 500, 
as at first arranged. 

Kaipara (N.Z.) Railway.—The Kaipara Railway, the 
first sod of which was turned recently, will bring 1,954 
square miles of country into communication with Auckland. 








Tue Benwar Coat Company, LimitEp.—The prospectus 
has been issued of a company bearing the title of the “ Ben- 
har Coal Company, Limited,” and with a capital of 200,000/. 
in 20,000 shares of 10/. each, subscriptions being invited for 
15,000 shares. The object of the company is to acquire the 
Benhar coalfield, an area of over 2000 acres, — ~~ 
distant from Edinburgh and Glasgow, and at present held in 
lease by Mr. George Simpson, coalmaster of Benhar, Lanark- 
shire and Linlithgowshire. The seams at present worked are 
the Benhar Coal Seam and the Benhar No. 2 Seam, with 
which latter a seam of ironstone is associated. The coal 
yielded is stated to be a household coal of superior quality find- 
ing a ready market, and the workings are favourably situated 
as regards railway accomodation. According to a report made 
by Mr. John Geddes, of Edinburgh, the ‘quantity of coal in 
No. 1. Seam is estimated at upwards of 4,350,000 tons, and 
that in No. 2 Seam at over 4,840,000 tons, and it is considered 
that an out-put of 300,000 tons per annum may be realised 
without difficulty. The purchase money for the entire pro- 
perty, leases, and plant is the sum of 170,001. (to be paid 
partly in shares and partly in cash in proportions to be ar- 
ranged with the directors) but 50,0002. of this sum will be in 
deferred shares, taking no dividend in any one year unless 
the net profits be sufficient to pay 15 per cent. on the whole 
called-up capital of the ordinary shares. But when, and as 
soon as, the net profits amount to this for two consecutive 
years, or in any two such years together make an aggregate 
of 30 per cent. on the same, the distinction between ordinary 
and vendors’ shares will cease. Mr. Simpson is willing 





undertake the duties of managing director of the compa?y- 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
ne tee ey badge = 
Cleveland Iron Trade.—Yesterday there was but a 
on comheae on ’Change at Middles ~ Although 
scarcely any iron chan ed hands, prices were firm, and were 
mon Se quoted as follows: No. 1, 71s. 6d.; No. 2, 69s. 6d. ; 
o. 3, 67s. 6d.: and No. 4, 66s. 6d. As these remuneratiy 
rices are maintained the new blast furnaces in the Midd 
ae district are being hurried forward, the owners bei 
most desirous to get them into operation before the quot 
tions recede. There isno immediate apprehension of price 
falling, but it will be contrary to all precedent if there i not 
achange before long. Every smelter has as many contracts 
on hand as will keep him occupied until the autumn. " 


The Finished Iron Trade.—Throughout the North of 
England all the finished iron works are exceedingly active. 
Buyers are plentiful, and inquiries are more numerous in 
every branch. Rail makers have a fair share of orders, and are 
now asking prices considerably higher than those they quoted 
a month ago. Plate and angle iron makers find it difficult 
to meet the demand. Prices vary from 111. to 12/. per ton, 
and, under any circumstances, it is exceedingly difficult to 
obtain plates for a delivery. Lately the productive 

ower has been arrested by the starting of the Wilton Park, 
Bishop Auckland, Wear, and Bowesfield Works, but the 
demand is still in excess of the supply. 


Danks's Puddling Furnace.—Messrs. Hopkins, Gilkes, and 
Co., Middlesbrough, are erecting one of Danks’s puddling 
furnaces. Our readers will remember that the commissioners 
sent out by the Iron and Stcel Institute to America to investi- 
gate the.merits of this furnace gave a most satisfactory report 
of their inquiries by observation and experiments. In ashort 
time Messrs. Hopkins, Gilkes, and Co. will have their furnace 
in operation, jal if the results obtained from it are equal to 
those set forth by Mr. Danks, there is not the slightest doubt 
that very few months will elapse before Danks's furnaces 
will be in use at all the iron works in the Cleveland district. 
Puddling by hand is certainly a most laborious occupation, 
and if Danks’s furnace will do all that the inventor says it 
will, this laborious work will in the course of a year or two 
be entirely abolished. 


The Ironworkers and their Wages.—It is stated that the 
ironworkers of the North of England intend asking for an 
advance in their wages. The question, however, will be 
dealt with by the Board of Arbitration, and there is little 
doubt a satisfactory arrangement will be come to without any 
stoppage of work. 


Engineering.—At Newcastle and Gateshead all the engi- 
neering establishments are well off for orders. The engineers 
on the Wear and the Tees are also full of work. There isa 
fair number of locomotives in course of erection in the 
northern towns, and marines are in such request that the 
productive power is still deficient. 


Shipbuilding —On the Tyne, Wear, Tees, and Humber, 
the shipyards are as active as possible. The open weather 
is favourable to the carrying on of work, and as every 
builder is pressed for the delivery of steamers no time is lost 
in hurrying on the contracts. 







Mining.—In Cleveland the ironstone miners are working 
well, and the extensions which are being made in the 
Brotton district are making satisfactory progress. There is 
not such a scarcity of fuel, but the supply is yet far from 
plentiful. New coal pits are being sunk in Durham. The 
prices of coal and coke are very high, and there is every 
reason to suppose that they will continue for some time 
withous alteration. 


The Middlesbrough Chamber of Commerce.—Yesterday 
the annual meeting of the Middlesbrough Chamber of Com- 
merce was held in the Royal Exchange. The annual re- 
port, giving an account of the various subjects which had 
occupied the attention of the Chamber during the past 
twelve months, was read, after which it was resolved to raise 
the annual subscription to 1/. 1s. a year. The Chamber 
then agreed to forward to the Associated Chambers meeting, 
to be held in London, the resolution they passed some time 
ago expressive of the desirability of Government taking the 
railways of the country under their control. An addition 
was made to the effect that they approved of the proposed 
amalgamation of several large railways. 








NOTES FROM SOUTH YORKSHIRE. 
E SHEFFIELD, Wednesday. 

The New Station at York.—The date fixed for the letting 
of the works for constructing the approach railway to the 
a ny new station at York is postponed, as also is the 
late for letting works for new roads and building the exten- 
sive new coal depdts connected therewith. The date now 
fixed is February 8th next. 


Railway Alterations Projected or Finished.—It is stated 
that the North-Eastern Railway Company are about to 
considerably extend their goods warehouses at Starbeck 
a in order to meet the requirements of the traffic. 
. essrs. Logan and Heningway, contractors, have taken in 
and the works commenced some time ago .by Knight and 
Co., for the Manchester, Sheffield, and Lincolnshire Lailway 
Company in Nursery-street, Sheffield, Operations have for 
Some time been partially or wholly suspended, but it is 
waderstood that the erection of the goods warehouses, sheds, 
, ditional sidings, &c., upon arches at a considerable eleva- 
= at this (the Bridgehouses) station of that com any will 

pushed forward at as any a date as is peastile. The 
pA are extensive, and will very largely augment the 
atilitice for loading and unloading the immense and heavy 
— which is conducted at this station. The same con- 
oe have just finished the construction of additional 
‘ings, &¢., near the Victoria ( assenger) Station of the 


running from the Sheaf Works to Bernard-road Junction, 
and on the additional ground so required two new through 
lines have been laid, and four sidings for shunting and other 
purposes. The two through lines are used solely for pas- 
senger traffic. The wall is 30ft. high, and the widening is 
to the extent of 72 ft. A bridge has been built to carry the 
line over a road; a brick culvert takes away certain super- 
|fiuous water; a substantial girder bridge with two stoné 
‘ ents spans Bernard-road; another bridge a little 


= +11 further on Over a byroad ; and, finally, the bridge over the 


Midland line has been widened. 


Grimesthorpe Colliery near Sheffield—The work in con- 
nexion with this colliery, which is situated on the side of 
Wineobank Hill between Sheffield and Rotherham, is going 
on fayourably. The coal crops out in some parts, and men 
are‘now busily engaged in driving in the gate roads in the 
adit. The coalis that known as the Silkstone seam. It is 
of some considerable thickness, and is of very fair quality. 
Machinery is being put'down, and as soon asthe screens, 
shoots, &c. are ready, the coal will be worked. 


The Nine Hours ; Trade Disputes, §c.—The nine hours 
have, as a rule, been conceded by the Sheffield firms. The 
one or two exceptions are not of great importance to the 
men or to trade generally. About a fortnight ago the me- 
chanics, moulders, &c. employed in the iron works at Keigh- 
ley turned out on what is termed the “ ticket-of-leave” 
system, and as yet no satisfactory settlement has been 
arrived at. About 2000 men have struck work, and they de- 
cline the offer of the masters to submit the question in dis- 
pute to arbitration. It is stated that the men have been 
somewhat liberally assisted from distant towns. 


Sheffield Corporation Tramways.—A special meeting of 
the Sheffield Town Council, convened by the mayor on a re- 
uisition signed by a number of councillors, will be held on 
riday to consider, or rather reconsider, the question of fhe 
corporation going on with their tramway schemes. There 
seems to be some doubt as to whether they will do so or not, 
owing to the vigorous opposition. 


Coal Traffic from Yorkshire to London.—From a return 
just issued it appears that during 1871 the Great Northern 
carried from the principal South Yorkshire collieries 193,584 
tons, as against 132,514 in 1870, being an increase of about 
60,000 tons. The leading collieries working the Barnsley 
seam sent 292,234 tons in 1871, as against 112,220 tons in 
1870, an increase of 180,000 tons. 


Further Proposed Colliery Ezxtensions—The Aldwarke 
Main Colliery Company have offered the parochial authorities 
of Greasboro’, near Rotherham, 800/. for the coal under eight 
acres of —_ lands, only half of which is to be got at. The 
clerk to the guardians has been instructed to ask the opinion 
of the Local Government Board on the matter. 


Leeds Corporation and the Tramway Company.—A dis- 
ute has arisen between the Leeds Corporation and Messrs. 
usby, the owners of the tramways in that town, on the 

uestion as to how great a width on each side of each rail 
shall be paved and kept in repair by the owners of the tram- 
ways. Chancery proceedings are now in hand, but nes 
these, a good deal of correspondence has been indulged in. 
Messrs. Nelson and Barr, on behalf of Messrs. Busby, offer to 
pave the road from Cookridge-street to Headingly, 9 in. in 
width on each side of each rail at once, if the corporation 
will allow them 350/. towards the loss they would sustain by 
substituting pavement for macadam. They add that if the 
width be really found insufficient by August Ist next, they 
will increase the paving to 18 in. oneach side. Whether the 
corporation will accept this offer or not remains to be seen. 


New Machinery.—Messrs. Fairburn, Kennedy, and Naylor, 
of Leeds, have just turned out a locomotive frame-slotting 
machine to dispose of frames 33 feet long at one setting. They 
have also just turned out an armour-plate radial drilling 
machine. It is so made that it can always be worked at 
right-angles to the plate. The diameter of the spindle is 
4 in., con the length of the radius 10 feet 








NOTES FROM THE SOUTH-WEST..- 
An Employer Entertained by His Workpeople.—On Satur- 
day evening the workmen employed at the St. Helen’s Works, 
Swansea, invited their employer, Mr. James Bolton, to a 
supper in-commemoration of his having granted the nine 
hours system throughout his extensive engineering works. 
Upweede of 120 sat down to the repast, which was presided 
over by Mr. Ruddock, manager of the works, the duties of 
the vice-chair being performed by Mr. B. Nightingale, 
cashier. 
Rhymney Railway Company.—The Rhymney Railway 
Company has resolved to raise 100,000/. by preference shares 
to complete the remaining works of the company. The in- 
erease in the receipts during the past half-year was at the 
rate of about 25 per cent., as compared with the correspond- 
ing period of 1870. 
Wages in the Forest of Dean.—The Wigpool miners, who 
had been on strike, have obtained an advance of 10 per cent. 
in their wages. 
State of Trade at Cardiff.—The coal trade continues in a 
prosperous state at Cardiff. Prices have become firmer, and 
the demand is as pressing as ever for both steam and house 
coal. 
Somerset and Dorset Railway. — The directors of : the 
Somerset and Dorset Railway having granted the nine hours 
system to their employés, those working in the carriage 
sheds at Highbridge have “ demonstrated” their thanks. 
The Steam Coal Trade-—Mr. M‘Namara, barrister, has 
been selected umpire in an arbitration in the Welsh steam 
eoal trade, which will be proceeded with on the 29th inst. 
Mr. Bidder will act as arbitrator for the masters; and Mr. 
M‘Donald, president of the Miners’ Union, for the men. 





Manchester, Sheffield, and Lincolnshire Railway Com: 
They have built a retaining wall about half ami a 4 


e in leng 





Mid-Wales Railway.—On Saturday a meeting was held at 


the Town Hall, Llanidloes, for the purpose of considering 
the utility of opposing an application recently made to 
Parliament for an extension of time for making a direct 
line from Llanidlocs to Aberystwith vid Marteg Bridge, two 
miles north of Rhayader, and at a junction with the Man- 
chester and Milford. line, about 9 miles from Aberystwith. 
A committee was formed for the purpose of taking steps to 
oppose the Bill. 


The Dowlais Works.—The men employed at the Dowlais 
Works have been informed that the nine hours system will 
be conceded to them on the 1st of April, and probably before. 


State of Trade at Newport.—Steam coal has become more 
plentiful at Newport, and the demand has been better sup- 
plied. The Government has returned to the old system of 
advertising for tenders for coal, and it is expected that large 
contracts for Welsh steam coal will be shortly entered into. 
The iron trade is brisk, and there are some large orders on 
— Several cargoes of iron ore have been received from 

uelva. 


A New Colliery.—A new colliery Le cagg ae | to Messrs. D. 
Davis and Sons, at Ferndale, will be rea of for working 
operations at the beginning of next month. The proprietors 
have made a considerable outlay of capital. 


Shrewsbury and Hereford Railway.—The first sod has 
been turned of a new branch which will connect Presteign 
with the Leominster and Kingston branch of the Shrewsbury 
and Hereford Railway. The new line will be about 7 miles 
in length, and it is expected to be constructed at a cheap 
rate. 


Port Talbot and Rhondda Valley Railway.—The Taff Vale 
Railway Company and the Marquis of Bute’s trustees 
recently announced their intention to oppose, on Standing 
Orders, a Bill providing for the construction of a railway from 
the Rhondda Valley to Port Talbot. Specific allegations 
were made of errors as to the surveys, the levels, and de- 
scriptions of the land traversed, by the navvies, and the 
owners, and the occupying tenants, so that there was a pro- 
bability of a very protracted and expensive inquiry before 
the Standing Orders Rxaminers. The promoters have, how- 
ever, withdrawn the Bill, so that no more will be heard of 
the scheme, during the forthcoming session at all events. 


The Nine Hours Mi t.—A ting of shipwrights 
has been held at Cardiff, at which two delegates were ap- 
pointed to attend a district meeting, which is fixed to be held 
on the 23rd instant at Newport, for the purpose of memo- 
rialising the masters in the different ports of the Bristol 
Channel to adopt the nine hours system. The places which 
are taking united action in the matter are Cardiff, Swansea, 
Lianelly, Bristol, Newport, and Gloucester. The workmen 
at Messrs. Davies and Pratt’s foundry at Coedygrig have 
struck in consequence of their employers refusing to join in 
the nine hours movement at once. They were told to wait 
until March 1, when the concession is to be granted to the 
workmen at the Crumlin Viaduct Works. 


State of Trade at Merthyr.—Iron and coal continue in 
excellent demand in the Merthyr district. Spanish ore is 
widely appreciated, and, judging from recent movements, 
heavy imports may be anticipated. Some gentlemen con- 
nected with the district have recently left for Spain for the 
purpose of obtaining larger supplies. 











A Reservorr Paretre.—Messrs. A. N. Myers and Co., 
15, Berners-street, Oxford-street, are now selling an ex- 
tremely ingenious palette for the use of draughtsmen, which, 
we think, will be sp 7 by that numerous class. The 
porte is circular, 4in. in diameter, and consists of a 

ody and cover. The body is dished, and in the centre 
or lowest part is placed a small reservoir reaching to the 
bottom of the body. A china plug is loosely fitted to the 
reservoir, which is removed when the palette is to be used, 
and the reservoir is filled with water. plug is then re- 
placed, raising the water upon the dished part of the palette, 
and the stick of ink or colour rubbed around, until sufficient 
density has been obtained. The plug is again removed, and 
the colour flows into the reservoir. The cover, which has a 
hole in the centre, is then placed on the body, and this hole 
may be stopped by a small sphere, which recedes when 
touched by the pen as it is placed in the reservoir for a supply, 
and rolls back to position again, the cover being slightly 
curved for the purpose. The ink or colour exposes so sma 
a surface that evaportion goes on very slowly, and the same 
ink will last for several days. The palette was designed by 
Mr. Ackermann. 

A CHANNEL TUNNEL.—A company was registered at the 
Joint Stock Company’s Registration Office on Monday last 
called the “Channel Tunnel Company (Limited),” for com- 
mencing the work of making a tonne! dona near Dover to a 
point near Calais. The capital of the company is 30,000/., 
which is being privately subscribed, with the immediate 
object of making a trial shaft and driving a driftway on the 
English side about half a mile beyond low-water mark, with 
the view of proving the practicability of tunnelling under 
the Channel. The completion of this work will furnish date 
for calculating the cost of continuing the driftway from each 
shore to a junction in mid-Channel, and capital will then be 
subscribed for that purpose or for enlarging it to the size of 
an ordinary railway tunnel, as the engineers may deem most 
expedient. The committee of management are Lord Richard 
Grosvenor, chairman; Captain Beaumont, M.P.; Sir E. 
Buckley, M.P.; Mr. Thomas Brassey, M.P. ; Admiral George 
Elliot, Messrs. Blount (Paris), Buddicom, Hawes, Michel 
Chevalier, and Paulin Talabot. ‘he engineers are Messrs. 
John Hawkshaw, Thomé de Gamond, James Brunlees, and 
William Low. The tunnel will be made through the lower 
or grey chalk chiefly, if not entirely, and by the adoption of 
machinery, of which the promoters of this company have 
recently made practical trials, it is expected the passage can 
be opened from shore to shore within three years from the 
time of commencing the work, and at a cost very consider- 








ably less than any previous estimates.— Times. 
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NOTES FROM PARIS. 
Paris, January 15, 1872. 
Tar Oxyayoric Lieut. 

Jusr now experiments with the oxyhydric light of M. 
Tessié du Motay are being repeated here on the Place of 
the New Opera, and in some shops in the neighbourhood, 
and amore important utilisation of it is spoken of as shortly 
to be commenced along the Boulevards des Italiens, and des 
Capucines. We need not repeat here any. description of 
the process of obtaining and using this light, since we so 
recently referred to it in connexion with the trials con- 
ducted at the Crystal Palace. But we may say that the light 
from the jets is very brilliant, very pure, and very steady, 
and that it effectually pales the gas light in the vicinity. 
The light is magnificent ; the real conditions under which 
it can be generally adopted have still to be elaborated. It 
is to be feared that the necessity of having a system of 
gas mains and a system of mains for the oxygen, a car- 
bonating process to enrich the ordinary gas, or reservoirs 
if gas of a high illuminating power is used, may render the 
price extremely high. There is also some complication in 
the use of the apparatus, and of course a greater chance of 
derangement. Lastly, oxygen is still high in price, al- 
though probably it could soon be produced and sold at a 
moderate figure. To sum up, in spite of the important 
development given to the trials, in spite of the advocacy 
of many journals, and the admiration of the public which 
crowds around the new lights, favourable anticipations 
hould be cautiously indulged in. The inventn must be 
ssimplified and made perfect before its success will be 
achieved. 

PerroLeuM FuRNACE. 

M. Wiesnegg, the well-known constructor of gas-heating 
apparatus, has just established in the laboratories of the 
Normal School and the school of the Sorbonne a furnace in 
which petroleum is employed. In M. Méue’s “ Revue de 
Chimie” we find the descriyion of this apparatus. A 
large cistern of wrought iron serves to contain the com- 
bustible oil. The cistern is connected by rubber tubes to the 
apparatus for distributing the oil and mounted on the fur- 
nace. This apparatus is composed of a pipe from which 
several tubes branch out, and are fitted with cocks, and of 
a grooved grate along which the oil flows as it drops from 
the small tubes before mentioned. In the grate is placed a 
door which admits more or less air. The grate is vertical, 
and with four bars, the air passing between each bar burns 
by its oxygen the petroleum, vaporised by the heat of the 
fire which is maintained. At the bottom of the grate 
is placed a receiver where the eil, which drops, and 
which is not burnt at first, collects, and is volatilised gra- 
dually by the heat of the fire, and burns afterwards. To 
light this furnace, fire is put to straw or to paper, which 
burns fiercely when soaked with the oil, and gradually heats 
the furnace sufficiently to volatilise the dropping liquid, so 
that at the end of a short time it is the gas or the vapour 
which burns, The flame is long, and very intense. Iron, 
copper, &c., can be heated by it, and temperatures are 
reached, difficult to obtain by coal alone. The furnace 
requires no blast, and is specially adapted for use in the 
laboratory. 

PLANING MACuINEs. 

The planing machine, with helical blades, of MM. Mare- 
schal and Godeau, presents the appearance of an ordinary 
planing machine. The feeding plate has a quick return 
motion, receives the timbers to be planed, and passes them 
under the cutting blades. When thin planks are worked 
the plate can be fixed, and the planks are supported by 
feeding rollers, which slide them along the fixed plate. 

The rotating cutter-holder is armed with blades arranged 
helically, which can be raised or lowered according to the 
thickness of the timber. 

In sharpening the blades the holder is raised, and then 
brought in contact with an emery wheel, revolving at a 
high speed, and having a travelling movement parallel to 
the axis of the cutter-holder. The traversing movement 
of the emery wheel carries an apparatus which engages 
with the helical blade, and turns it in proportion to the 
travel of the wheel. 

After sharpening, the -utting periphery is for its whole 
length exactly equidistant from the axis of the cutter 
holder, and forms in turning, a cylindrical surface exactly 
parallel to the feeding plate which carries the wood to be 
planed. The arrangement is a successful one; the work of 
the blade is constant, shocks are avoided, and no heating 
of bearings occurs. The wood is presented at a constant 
and favourable angle, and the largest timbers can be planed 
without any accumulation of shavings, which are all thrown 
to one side. The cutter is composed of very thin blades 
sly to yy in. thick, kept in position on the holder by keys, 
which force them into a heliczl position. The plates are 
easily and cheaply made. 








AnoTHER ATLANTIC CaBLs.—A contract for a direct 
Atlantic cable was signed last Tuesday between the Telegraph 
Construction and Maintenance Company and an influential 
— represented by Messrs. Bischoffsheim and Gold- 
schmidt. 


Tus Trxz.—From statistics that have been published by 
the River Tyne ary eS Commissioners, it would seem 
that since the first ging was commenced upon that river 
in 1848, 42,754,433 tons of mud and sand have been taken 
out of the bed of the river and deposited at sea. Last year 
3,980,544 tons were lifted and taken to sea. 


PNEUMATIC OVEN FOR DRYING SILK COCOONS. 


ie 


Aut the systems of preparing and perfecting the cocoon 
for the better production of silk, both in quantity and 
quality, are reducible to two forms or operations—that 
by heated air, and the other by steam vapour, but both one 
and the other at different phases of the translation of the 
cocoon present grave inconveniences—owing to the gummy 
or viscous substance of the cocoon forming a vesicle over the 
surface, and becoming hard, thus rendering the operation 
more hazardous and difficult during their development in 
the heated pan. 

In stoves heated altogether by vapour, the preservation of 
the cocoon is impossible, although they mature and become 
completely developed in the fire-pan ; thus the cocoons 
heated by an atmosphere of hot air, are preferable to those 
by vapour for the preservation of the cocoons in gallettiera, 
while those by vapour, are much preferred by operators for 
the better and more complete rendering of the sill. 

The new oven invented for this purpose, and shown in 
the engraving, presents at once the elements of success, and 
combines the advantages of both these systems, without 
their inconveniences and risk, ie., the preservation of the 
silk cocoon while in a state of perfect development in the 
heated pan. 

The new pneumatic oven consists principally of three 

arts; first,a basin or reservoir of water, which must be 
Fept in a state of gentle ebullition by a small oven beneath ; 
secondly, a large metal bell or cover, which can be raised or 
bowened a pleasure by an even balance-weight; thirdly, 
two plates which run on small rails, by which arrangement 
the pile can be filled with cocoons as they proceed from the 
stove. A small cock at the top of the bell serves as an 
exhaust to the heated air or steam within, the temperature 
being guided by the thermometer, whose bulb must be in 
the interior of the bell. The water in the basin should 
always be maintained at a medium height, which ordinarily 
is about 3 in., and must also be kept rigorously boiling, as 
any abatement of the temperature within the heated bell 
would be fatal to its whole contents. When the bell is 
lowered over the trays prior to the drying operation, the 
sinall tap at the top must be kept open until the thermo- 
meter marks 100°, when the small tap can be closed and 
the bell raised. 

The heated air which circulates in the bell comes in con- 
tact with the cocoon, thus expelling the air from their 
interior, and consequently the chrysalis of the silkworms 
become asphyxiated from the heated air, whilst the cocoons 
remain perfectly dry, and their rich and beautiful colours 
are preserved. 

When the cocoons have been in the hot air about fifteen 
or twenty minutes, the bell can be raised and the plates 
withdrawn, and the basket of cocoons taken out, when a 
wholesome and agreeable perfume is emitted, which is a 
proof that the cocoons have undergone the operation without 
the slightest putrefaction, and the brilliant colours they 
possessed before being placed in the stove are unaltered ; 
they are neither wet nor damp, but softened. When a 
cocoon is cut in half it is perfectly dry inside, while the 
viscous humours of the chrysalis remain coagulated within 
itself. While the are ling, they obtain a hard 
bright consistency, a indication of the {perfection of 
the apparatus, and the beautiful and healthy cocoons 
do not become spotted or stained from being in contact 
with others less a. The production of the silk is 
greatly superior, both in quantity, quality, and colour to 
those treated by other systems, and requires only to be 
known and understood to become universally in pre- 
ference, on account of its exceedingly great advantages in 








simplicity and economy, one man being sufficient to attend 
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to the furnace to keep the water in a state of proper gentle 
ebullition and to watch the thermometer of the bell. 

The above particulars have been sent to us by Mr. George 
Latham, C.E., at Trieste, and is the invention of Professor 
Castrogiovanni. 








Tue Centrat Urvevay Rartway Company.—The issuo 
is announced of 15,940 seven per cent. preference shares of 
501. each, upon which a minimum dividend of 7 per cent. per 
annum is secured by the Uruguay Government guarantee of 
7001. per annum per mile for a period of 40 years, paid as each 
section of the line is opened for traffic. The shares now being 
issued will participate equally with the ordinary shares after 
the latter have received ¢ percent. But as the price of issue 
is 381. 15s., these shares will receive a guaranteed interest 
equal to 9 per cent. on the amount invested. The first 
section of the railway has been completed, and another section 
from Monte Video to Santa Lucia, a distance of 40 miles, 
will be finished in six months, and the commercial results 
already obtained justify confid in the future of the under- 
taking. That Mr. James Brunlees is the engineer, and 
Messrs. Waring Brothers are the contractors to the company, 
is an indication of the soundness of the investment. 





Tue Cost oF TuNNELLING.—The Times in an article on 
the proposed tunnel under the English Channel gives the 
following details of the cost of existing tunnels :—“ The 
cost of existing tunnels has been governed by such various 
conditions of locality and soil that they can have little bear- 
ing upon the present question. It may be worth while, 
nevertheless, to cite a few prominent examples. The Mont 
Cenis Tunnel has cost 1951. per linear yard, which would 
amount, for a length of 22 miles, to 7,450,4007. The three 
most costly tunnels made in England have been the Kilsby, 
the Saltwood, and the Bletchingley, each of which was 
executed in treacherous strata, giving out large quantities 
of water. In making the Kilsby Tunnel a hidden quick- 
sand was discovered, by which the works were drown 
out. ‘Kor a considerable time all pumping apparatus 
appeared insufficient, but by the employment of 1250 men, 
200 horses, and 13 steam engines, working night and day 
for eight months, 1800 gallons per minute were raised from 
the quicksand alone. e cost of the work was raised from 
90,000/., the original estimate, to 350,0001., or 1451. _ yard 
for 2400 yards. The same rate of expense for 22 miles 
would amount to 5,646,620/. The Saltwood Tunnel cost 
1182. per yard, the Bletchingley, 72/.; or, for 22 miles, 
4,568,9601. and 2,787,8402. respectively. The cost of the 
railway tunnels in France has varied from 30/. per yard, 
being that of Terre Noire, on the Paris, Lyons, an 
Mediterranean Railway, to 951. per yard, that of Batig- 
nolles, near Paris, on the Chemin de Fer de |'Ouest. 
In Belgium, Braine le Compte Tunnel cost 46/7 per 
metre, and the tunnels on the Liége and Verviers 
line 60. per metre. In Switzerland’ the very difficult 
Hauenstein tunnel, between Basle and Berne, cost 80/. @ 
yard. In America, the Hoosac tunnel, in Massachusetts, 
through mica slate mixed with quartz, has up to this time 
cost 1807. per yard, and the fleshanes tunnel, in New 
Zealand, through lava streams and beds of tufa, intersected 
by vertical dykes of phonolite, cost 68/. 16s. per yard. It 
will .be a convenient standard of comparison for these 
amounts if we remember that 25/. per yard would represent 
very nearly a million sterling for the 22 miles. Any estimate 
for the Channel Tunnel must at present be purely cov) 
and an estimate professing to embrace contingencies must 
be more conjectural than any other, but it is reckoned that 
the work, if practicable at all, could be completed within five 
years of time and for five millions of money. 
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ed Rapid Wages 
ys - ” er Week. By Joun BELLows, 


ifty- Hours 

é rLe st pablished by the Author. 

Tue general adoption of the nine hours movement 
has given rise to a demand for wages tables and 
ready reckoners for facilitating the calculation of 
wages according to the new unit of fifty-four hours 
per week, and several books and sets of tables have 
already appeared to satisfy this demand. Of these 
the best we have yet seen is that forming the sub- 
ject of the present notice. Mr. Bellows has wisely 
done away with all necessity for turning over leaves, 
and has arranged the whole information on one 
sheet, measuring about 26in. by 32in. This sheet 
is divided into vertical columns, the two outer 
columns and one near the centre of the width of 
the sheet being devoted to the hours, which are 
printed in bold type, every tenth hour being dis- 
tinguished by figures of larger size. Besides this, 
the reading of the hours is still further facilitated 
by their being divided into groups of fives and tens 
by alternate red and blue lines, which extend hori- 
zontally across the table. The figures in the hour 
columns extend from ] hour to 80. 

Between the hour columns are a series of other 
columns, containing the wages corresponding to 
these hours for all rates per week from 2s. 6d. to 
40s. Thus a horizontal line drawn through the 
figure 50 in the hour columns would pass through a 
series of amounts representing the sums due for 50 
hours’ work at all the rates of wages we have men- 
tioned. In such a large table, however, it would 
obviously be inconvenient to have to trace out the 
amounts from the headings of the columns, and Mr. 
Bellows has, therefore, provided a contrivance which 
obviates the necessity of doing this. This con- 
trivance is a straight edge, having mounted on it 
a scale or index marked to correspond with the 
headings of the columns. Thus, by laying this 
straight edge across the table at the level of any 
particular hour, the wages for the different rates 
can be read off at once opposite those rates as 
marked on the straight edge. To clearly classify 
the vertical columns, they are arranged in groups 
of ten, distinguished by tinted grounds, while those 
referring to rates per week having an odd 6d.—such 
as 2s. 6d., 3s. 6d. per week, &c.—are shown by a 
ow grey ground. The figures giving the amounts 

or the complete hours are all printed in good bold 
figures, so that they are easily read off, while above 
the sum for each number of entire hours, at each 
rate, are placed in a horizontal line the amounts 
for the next additional quarter, half, or three- 
quarters of an hour. Thus in each of the columns 
above the amount for, say, 48 hours will be found 
arranged horizontally the amounts for 484, 484, 
and 48} hours respectively. The amounts are all 
given to the nearest penny, no fractions being used, 
but for the - of those firms who still pay half- 
pence, adistihguishing dot is placed either above or 
elow the last figure in all cases where a halfpenny 
more or a halfpenny less would be still nearer the 
precise amount, 

The Table has been published by Mr. Bellows in 
two forms, namely, mounted on a board, and ac- 
companied by the straight edge we have mentioned, 
or placed around a light wooden cylinder, which is 
mounted on an axis, and which has the straight 
edge or scale fixed above and slightly in front of 
it. The cylinder is turned by a mahogany wheel. 
In all cases where large numbers of sums have to 
be worked out every week, this is decidedly the 
best and most convenient arrangement. 

The Table contains in all 13,314 sums ready 
worked out, and from the nature of the arrangement 
any of these sums can be pitched upon almost in- 
stantly. The whole Table has been worked out to 
three places of decimals, and the calculations have 
been carefully checked by Messrs. Tangye Brothers, 
of Birmingham (who are employing the arrange- 
ment at their works), as well as by an independant 
accountant. Altogether, Mr. Bellows has produced 
aTable which is excellently adapted for its purpose, 
and which will save a vast amount of tedious calcula- 
tion. It can scarcely fail to come extensively into use, 
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pared the little work now before us. As the 
author remarks in his preface, the only book in the 
English language treating of the steam engine in 
a mode founded on the true theory is Professor 
Rankine’s admirable treatise, ‘‘Steam Engine and 
other Prime Movers ;” and it may be added that no 
more thoroughly sound work is to be found in any 
language. But while this is the case it is undoubtedly 
the fact that many questions are treated in Pro- 
fessor Rankine’s book in a more abstruse manner 
than is perhaps desirable for students generally, and 
hence Professor Cotterill, as the vice-principal of a 
school in which Professor Rankine’s work is used as 
a text-book, has been led to compile the volume now 
under notice. This volume is founded largely on 
Professor Rankine’s treatise, but the difficult points 
are more fully explained, and, further, use has been 
made of Dr. Zeuner’s “ Grundziige der Mechan- 
ischen Wirmetheorie,” and M. Verdet’s ‘‘ Exposé de 
la Théorie Mécanique dela Chaleur,’’ to elucidate 

articular questions. Beside this Professor Cotterill 
03 introduced in \different parts of his work many 
valuable deductions of his own calculated to be of 
much service. 

The first division of the book relates to units of 
measurement and the physical properties of steam, 
while next the principle of the ‘cycle of opera- 
tions” is dealt with and the term ‘* internal work” 
explained. Our author next proceeds to treat in 
succession of the theory of an engine working with 
dry saturated steam; of the thermo-dynamical 
properties of the permanent i; of the theory of 
a heat engine working a perfect gas; of the second 
principle of the mechanical theory of heat, and 
of absolute temperature ; of super-saturated steam ; 
of super-heated steam; of the causes of loss of 
efficiency in a steam engine; and of fundamental 
formule for the flow of gases. Our space will not 
permit us to follow Professor Cotterill in his ex- 
plantions of these various divisions of his subject, 
and, indeed, it is not at all necessary that we should 
do so, as the book does not require criticism. Pro- 
fessor Cotterill has produced a very useful little 
volume, which we do not hesitate to say contains 
more really sound and explicit information on the 
theory of the steam engine than any work of twice 
its size yet published. ; 





EXPERIMENTS AND RESEARCHES ON 

THE EFFLUX OF ELASTIC FLUIDS. 

By GrorGE WILSON. 
(Continued page 36.) 
EXPERIMENTS ON THE EFFLUX OF AIR OUT OF A 
RECEIVER. 

18. Let A, Fig. 5, be termed a boiler containing 
air compressed to 301b. on the square inch above 
the atmospheric pressure. The air inside the boiler 
to have the same temperature as the external atmo- 
sphere. Let, also, B be a receiver considerably less 
in size than the boiler, and containing compressed 
air of 1 1b. on the square inch above the atmosphere ; 
C apipe communicating between the boiler and the 
receiver by means of a stop-cock, D; and E an 
orifice for the efflux of air out of the receiver into 
the atmosphere. 

Ata given instant and fora given time let the 
orifice of efflux, E, be opened, and the stop-cock, 
D, partly and gradually opened in such a manner 
that as the air flows out of the receiver through the 
orifice, E, into the atmosphere, the compressed air 
shall flow out of the boiler into the receiver and 
maintain in the latter a constant pressure of 1 lb. 
on the square inch. 





FIG.5. 





























The pressure in the boiler at the commencement 
being 30 1b. on the square inch, air would continue 
to flow out of the boiler into the receiver until the 
pressure in the boiler had fallen to 1lb. on the 
square inch, equal to the constant pressure main- 
tained in the receiver, 

Let the given time of the efflux be 30 seconds; 
and at the termination of that time let the stop- 
cock, D, be instantly closed. The efflux of the air 





at a constant pressure of 1 lb. on the square inch 
out of the receiver into the atmosphere through a 
certain sized orifice, E, would thus have lasted 30 
seconds. 

The theoretical volume, at a pressure of 11b. on 
the square inch above the atmospheric pressure, 
escaping during the time of the efflux would be 
calculated by knowing the size of the orifice. The 
actual volume of the efflux would be measured by 
the quantity of air which had flowed out of the 
boiler. That volume could be calculated (by the 
law of Mariotte) by knowing the capacity of the 
boiler, the pressure of the air in it at the com- 
mencement of the efflux, and also the pressure after 
the termination of the efflux, and when the air inside 
the boiler had risen to the temperature of the air 
oupante by the absorption of heat from the atmo- 
sphere. 

During the efflux of the air from the boiler, a 
certain number of foot-pounds of work would have 
been done, and, consequently, the air remaining 
inside the boiler would have fallen in temperature. 
A certain time after the termination of the efflux, 
the air inside the boiler would, by absorption of 
heat, have acquired the same temperature as the air 
outside, and the absolute pressure above a vacuum 
would have increased to an extent equal to z}q part 
for each degree Fahrenheit in the rise of tempera- 
ture. The proper measure, then, of the air which 
would flow out of the boiler would be calculated 
from the difference of the pressures at the same 
temperatures. 

If the air in the boiler were completely insulated 
during the time of the efflux so that no heat could 
be received by it from external sources, the fall of 
temperature could be calculated from the equivalent 
of the foot-pounds of work done by the air in the 
boiler causing the efflux. But, on the other hand, 
the boiler might be of such a 7 yee and be con- 
structed in such a manner, of the best conducting 
materials, that heat would be radiated to the air 
inside nearly as rapidly as the temperature would 
be lowered iy the foot-pounds of work done during 
the efflux. 

For calculating the actual volume of air which 
would flow out of the boiler, this change of tem- 
perature is of no consequence when the pressure of 
the air is known after the efflux at the time when 
the temperature of the air both inside and outside 
the boiler is the same. The lowering of the tem- 
perature during the efflux only affects the density 
of the air flowing through the receiver, which it is 
necessary to ascertain for calculating the theoretical 
volume of efflux. Asregards the flow of the air into 
and out of the receiver, the pressure inside being 
maintained constant, the foot-pounds of work done 
by the air flowing in will develop an equivalent 
of heat which will be equal to the heat lost from 
the work done in causing the air to flow out of the 
receiver into the atmosphere. 

19. For the purpose of making experiments on 
the efflux of air on this principle, the apparatus 
shown by Fig. 6 on the next page was specially 
constructed. 

In this apparatus, A is what may be termed—to 
distinguish it from the other parts of the apparatus— 
a wrought-iron boiler made of $ in. plates. Its inside 
diameter is about 2 ft., and its height 2.5 ft. The 
joints are closely rivetted, with the exception of 
that around the top plate, which latter is ? in. in 
thickness, and strongly bolted through a packed 
joint to the angle-iron which is rivetted to the body 
of the boiler. The boiler was tested by hydraulic 
pressure at 200 lb. on the square inch during the time 
the oe plate was being bolted on, and the nuts of 
the bolts were screwed up until the packed joint was 
perfectly tight. The capacity of the boiler and 
connecting tubes was found to be equal to 13,421 
cubic inches by two distinct methods of measure- 
ment. 

B, is an air pump fixed to the boiler for forcing 
air into it. The diameter of the pump is 4in., while 
it has a 4} in. stroke, and is worked with the long 
lever, N. 

C, is a sensitive thermometer screwed to the top 
of the boiler. The glass tube and bulb descend 6 in. 
into the boiler. 

D, is a Bourdon gauge for indicating the pres- 
sures of the air inside the boiler. Sometimes mer- 
curial columns were used instead of the gauge. 

IE, is a wrought-iron receiver, having a capacity 
of about 1 cubic foot. 

F, isa bent glass gauge for indicating the pres- 
sures of the air in the receiver by means of a 





column of water, or mercury. This gauge is fitted 
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APPARATUS FOR INVESTIGATING THE LAWS OF EFFLUX 


DESIGNED BY MR. GEORGE WILSON, C.E., WESTMINSTER. 


we 


to a frame, and screwed into the receiver by a brass 
socket, in which the end of the glass tube is made 


air-tight by means of a stuffing-box. ‘The glass 
tube of the gauge—a full }in. in the bore—passes 
well into the receiver, and a scale is fixed on the 
frame of the gauge for measuring the heights of the 
columns of water or mercury. ‘This scale works in 
two slots, and it can be raised or lowered lin, by 
means of tightening screws, so as to bring the zero 
point to the exact level of the water or mercury in 
the glass tube. 

G, is the efflux tubular plate screwed to the centre 
of the top plate of the receiver. 

H, is a thermometer, the glass stem and bulb of 
which descend into and to the ventre of the receiver. 

J, isan india-rubber canvas tube | in. in diameter, 
and 17 ft. in length, communicating between the 
boiler, A, and receiver, E. 

K, is a stop-cock, with a key, L, 14 in. in length, 
for the purpose of opening the cock very gradually 
during the efflux. 

M, is a chromoscope manufactured by Messrs. 
Elliott Brothers for registering the time to the 
tenth part of a second. 

The boiler, receiver, air-pump, valves, and all the 
fittings were made with special care in order to! 
render the whole apparatus air-tight at great pres-| 
sures, | 
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20. The experiments were made with the appa- | y 
| slight decrease in its pressure resulted. A little 
Air was pumped into the boiler, A, to the desired | 


ratus in the following manner : 


pressure. During that operation the temperature 
of the compressed air inside was raised in con- 
sequence of the foot-pounds of work done. When 
the thermometer fixed on the boiler showed the 
temperature of the interior air to be the same as 
that shown by another thermometer hung up in 
the surrounding atmosphere, an assistant stopped 
up with his thumb, covered with a pad of thick 
soft leather, the orifice of efflux, G. It was found 
by experience that that orifice could be opened 
more instantaneously by this method than by using 
a valve. The stop-cock, K, was then slightly 
opened, when the air flowed out of the boiler into 
the receiver until the column of water or mercury as- 
cended in the glass gauge, F, to the height fixed 
upon as the constant pressure for the efflux of the 
air out of the receiver into the atmosphere. During 
that efflux the temperature of the air remaining in 
the boiler was slightly lowered, and that in the 
receiver slightly raised, in consequence of the foot- 
pounds of work done. After a certain time—gene- 
rally from 5 to 8 minutes—the air in the boiler and 
receiver had, by absorption and radiation of heat, 
become of the same temperature as the surrounding 
atmosphere, As during this time the temperature 








OF AIR. 






of the air inside the receiver was lowered, a very 


more air was, therefore, allowed to flow out of the 
boiler into the receiver until the column of water 
or mercury in the glass gauge indicated the exact 
intended head of pressure for the efflux. The read- 
ing of the Bourdon pressure gauge, or mercurial 
column on the boiler, was then noted, and the 
indicator of the chromoscope for registering the 
time, set to zero. F 

At a given signal the assistant withdrew his 
thumb from the orifice of efflux, and at that same 
instant put the chromoscope in action by pressing 
its spring with a finger of his other hand. The 
stop cock, K, was also opened at the instant of that 
given signal by means of the long key, L, and 
moved in such a manner that the compressed air 
flowed out of the boiler through the tube, J, so a8 
to maintain the pressure in the receiver constant, a8 
indicated by the height of the column of water or 
mercury in the glass gauge ; and, to guide the eye 
with greater precision, a piece of white cardboard 
was gummed to the frame of the gauge, the top 
edge of which was on the same level line as that on 
the scale indicating the height of the column of 
pressure for the efflux. 

When the efflux had lasted for a number of 
seconds—the time being arbitrary—another sign 
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iven when, at the same instant, the stop cock, 
iw closed, and the action of the chromoscope 
stopped by the assistant promptly withdrawing his 
finger from its spring. At that same instant, also, 
another assistant noted the pressure of the gauge 
and temperature of the thermometer on the boiler. 

After the efflux the pressure in the boiler in- 
creased until the temperature of the air inside it 
—Jowered during the efflux—had again become the 
samé as that of the external atmosphere, this absorp- 
tion of heat lasting on the average from 5 to 8 
minutes, although the greater portion of the rise in 
temperature took place during the first minute. 
When at length the temperature of the air inside 
and outside the boiler was the same, the pressure 
gauge on the boiler was again noted. The thermo- 
meter, H, on the receiver, E, was noted before, 
during, and after the efflux, — 

We shall in our next article give a series of 
Tables showing the results obtained with the appa- 
ratus above described, and shall explain fully the 
manner in which these results were worked out. 

(To be continued.) 








DANKS’S ROTARY PUDDLING 
FURNACE. 

In our number of October 6th last, we published 
a two-page illustration of the Danks rotary pud- 
dling furnace, accompanied by other engravings of 
the rotary squeezer used in connexion with it, and 
we at the same time mentioned that the whole 
working of the furnace was about to be thoroughly 
investigated by a commission appointed by the Iron 
and Steel Institute to visit America for that pur- 
pose. As we stated the week before last, the com- 
mission thus appointed has now returned to this 


FIC.1. 





Wolverhampton ; and arrangements were forthwith made with 
them to carry out the inquiry—in the case of Mr. Snelus, 
the Dowlais Iron Company kindly allowing that gentleman 
to serve upon the commission. committee considered 
that it was highly desirable for the commissioners to take 
out sufficient materials from this country to thoroughly test 
the apparatus, so that their report might afford data from 
which to judge how far the American- machine might be 
used with the pig iron and fettling available in this country. 
Forty tons of Pig iron (selected from Dowlais, Coneygree, 
Butterley, and Cieveland) were sent to America, together 
with the following varieties of fettling materials—Marbella, 
— Lisbon and purple ores, pottery mine, and ilmenite. 

© committee pre detailed instenctions for the guid- 
ance of the commissioners. When the proposal to appoint a 
commission was first made, Mr. Danks wplasionk to accom- 
pany the gentlemen selected, and guaranteed that the neces- 
sary facilities should be afforded at the Cincinnati Railway 
Iron Works for making the requisite experiments—these 
works being partly owned by Messrs. Worthington and 
Butler, the joint holders, with Mr. Danks, of his patents. 
Mr. Danks went with the commissioners, and, as will be 
seen from the report of these gentlemen, they have had full 
opportunities of investigating the working of the puddling 
apparatus, not only at Cincinnati, but also in other parts of 
the United States, where it is in operation. The com- 
missioners sailed from Liverpool early in October. They 
wrote their joint general report at Washington, on December 
12, and it was ready for the consideration of the committee 
on the 12th January. The committee, ae | that the 
members are desirous of having the report of the com- 
missioners as early as possible, have decided to issue at once 
what has been received, though the chemical analyses of a 
number of selected samples cannot be ready for some time, 
and though it is hoped that supplementary reports will be 
made by each member of the commission, ‘dealing fully with 
the scientific, practical, and commercial aspects of the inquiry. 
The samples of English iron, brought back by the com- 
missioners, will be exhibited at the Annual Meeting, to be 
held in London, on March 19th, and following days; and 
arrangements will be made for testing these samples at. the 
same time. It is e259 that the analyses and supplementary 
reports will also be laid before the Annual Meeting. 





our guidance in your printed form of instructions. Proceed- 
ing accordingly, we begin with your first instruction. 
. “A general oro of the furnace and accessories.” 

Danks’s rotary puddling furnace consists of a horizontal 
revolving chamber, which chamber intersects the firegrate 
and an elbow flue ing to the uptake of the chimney. The 
shape of this chamber, when fettled, partakes of an ellipse. 
js ends are brought in by means of two cast-iron rin, 
forming a portion of the outer fr k or struct This 
structure rests by its periphery on four cast-iron friction 
wheels, fixed in framings, and it revolves between the fixed 

rate or fireplace and the elbow joint before referred to 

‘he furnace is driven by a pair of vertical reversible trunk 
engines, the spur wheel on the crank shaft being 
direct into a toothed wheel forming the periphery of the 
rotary furnace. The rotary portion referred to is formed of 
several cast-iron segments, which are held together by means 
of two cast-iron rings before named, one at each end slipping 
over the ends of the said castings. The inner sha 3 the 
castings which form the chamber is a series of dovetails 
running longitudinally, which are for the purpose of me- 
chanically holding in the fix or fettling. 

The firegrate is similar in construction to that of an ordi- 
nary furnace, the bridge being built in the end of the grate 
It is provided ‘with a pair of folding doors, which, when 
closed and dabbed with clay, form a closed chamber. Air is 
— by means of a fan, or blower—a portion is taken 





orizontally above the fuel, but the bulk is driven in under- 
neath the bars. 

The elbow joint, above referred to, forms the flue end of 
the whole apparatus, and it makes a short turn at right 
angles leading to the uptake of the chimney. ‘fhe object of 
having this elbow connexion is to allow of its being readily 
removed, in order to get at the interior of the revolving 
chamber. The piece, or connexion, is suspended to a way 
above by means of a chain attached to a pinion, which pinion 
runs into a rack above. A pulley and chain are fixed on the 
same axis as the pinion, by means of which the apparatus is 
removed and rep) at will. 

The two rings forming the ends of the revolving chamber 
are provided with water-pipes, cast in them, by which m eans 
they are kept cool. The fire-bridge and chamber end of the 
elbow joint are also kept cool in like manner. 
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country, and has made a report which is highly 
favourable to the Danks furnace, and which has 
just been published by the Council of the Iron and 
Steel Institute in their Journal. The whole subject 
of mechanical puddling is one of such vast national 
importance that we have deemed it advisable to re- 
print this report in extenso, and we accordingly sub- 
- it, together with some introductory remarks 
y which it is accompanied. We hope next week 
to give, also, the chal tables which are appended 
to the report, and which contain a summary of the 
whole of the results. In publishing this report, 
however, it is only just that we should again direct 
attention to the promptness and energy with which 
the investigation of the merits of the Danks furnace 
been carried out by the Iron and Steel Insti- 
tute. By the appointment of a thoroughly com- 
petent and independent commission, and by furnish- 
ing that commission with every facility for completely 
investigating the whole merits claimed for Mr. 
Danks’s invention, the Council of the Institute have 
been enabled to lay before English ironmasters an 
amount of really reliable information which at the 
present time is simply invaluable. In doing this 
they have set an admirable example to kindred in- 
stitutions, and we trust that this example will not 
be thrown away. The account of the committee's 
procedings, as given in the Journal of the Iron and 
Steel Institute, is as follows : 
At the General Meeting, held at Dudley, in August, 1871, 
b . Samuel Danks, describing his 
patent rotary puddling furnace, as it was then in operation 
at several iron works in the United States. Acting upon 
pullting cman after this paper had been discussed, the 
puddling committee undertook to send a duly qualified com- 
ae to investi we Pegd maw of Mr. Danke’ ee 
rthe mee 18 matter was 
tates is Keate The pate oh slected tit following gen- 
tlemen to form the commission:—Mr. J. A. Jones, Mid- 
ugh; Mr. G. J. Snelus, Dowlais; and Mr. J. Lester, 
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The investigation has necessarily involved the expenditure 
of a pies ae sum, to meet which the paames committee 
made a special appeal to the iron trade of the whole country. 
This has already been very liberally responded to. A full 
statement of the contributions and expenses in connexion 
with this fund, will be presented to the next General 
Meeting. ; 

The committee have arranged with Mr. Danks that the 
royalty to be paid in Great Britain shall not exceed two 
shillings per ton on machine-made puddled iron. 

The report of the commissioners is appended : 

Report of the C ission Appointed by the Puddling Com- 
at the Iron and Steel Institute, to Investigate the 
Working of Danks’s Rotary Puddling Machine in 
America. 

To Tue Pupp1iine ComMITTEE oF THE IRoN AND STEEL 
InsTITUTE. 

Gentlemen,—In accordance with the instructions received 
from you, we have made an investigation into the working 
of the Danks rotary puddling furnace in America, and we 
beg to report as follows : . 

e caused the whole of the material sent out by you to 
be forwarded to the Cincinnati yoy | Iron Works. 

We propose to make the report in the order laid down for 
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This description is intended only as a very general one. 
For details of furnace, see drawings attached, and also Mr 


Danks’s paper, printed in the Institute Journal, No. 4 
vol. ii., 1 7 . ‘ 

The tools by means of which the furnace is charged, and 
the product removed, consist, firstly, of a charging pan. This 
pan is capable of holding the full charge of pig iron, together 
with the squeezer slag, and is as in . 1. The is of 
scoop shape, and the length of the about 10 It is 
raised from the ground by means of a fixed jib crane (Fig. 
8), one being erected for the use of each furnace. The 
in the chain is attached at A—the man in charge seizing the 


~® [A fully illustrated description of the furnace and 








ap- 
liances a , as we have stated, in EnainzERine of 
Dotober 6th last,—Ep. E.) 
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and is 


move about one-third of a revolu- 
is deposited between the prongs of the 
then raised slightly by means of the 
- chain Ca et at A, the — 
manipulating the it is withdrawn from 
Leanee, jib of the crane swinging round for this 


fork is 


P » 
“Thirdly, a receiving-fork, suspended to a way above lead- 


ing to the squeezer, is now brought into proximity to the and 


fork on which the ball is deposited, and by turning the 
handles of the latter, the ri is thrown across the prongs of 
oe seeds B, and the ball is run along 
the way suspended at A, and ti into the squeezer. 

The squeezer (Fig. 4), by which the ball is manipulated, 
is known at Winslow's, and, with additions and improve- 
ments made by Mr. Danks, is specially constructed for a 
heavy mass of iron, such as is produced in the rotary 
furnace. 

It consists, firstly, of two corrugated rollers of about 4 ft. 
long in the barrel and about 18 in. diameter. These are 
horizontally placed, occupying one plane, and the journals 
fixed in strong frames. Thess rollers are made to move in 
one direction at the rate of about from 15 to 20 revolutions 
per minute. Above these rollers is geared a large eccentric or 
cam, the periphery of which moves at the same rate of s 
as the circumference of the two rollers before named. The 
shape of the cam is as in sketch. At the side of the squeezer 
frame is a horizontal steam hammer, which hammers the 
end of the bloom up as it is being rotated. When the bloom 
is sufficiently squeezed, which is done in two revolutions of 
the cam, it is removed from its position by means of a neat 


~— =} and rolled upon the ~ 4 ited. b 
t is now seized by a pair of tongs (Fig. and lifted, by 
means of a ime, i Shel dantig at the 


for charging 
reheating furnace, and placed on a fork, 
bloom is charged and drawn. (Fig. 6). 

When drawn, it is placed on a Sagie (Fig. 7), and taken 
to the rolls. 

2. “The mode of fettling the furngce ; full particulars of 
materials used; quantity of each kind; how long the 
fettling stands in the furnace ; the amount of repairs done 
to lining between the charges. This should include a con- 
siderable number of charges, in order to get a proper 
average, and full particulars of each should be given.” 

See Diaries Nos. 1, 2, and 3; and Statements Nos. 4 and 5. 

3. “The quantity of fuel used; quantity consumed per 
ton of puddled bar produced for periods extending over a 
whole week’s work of each furnace under examination.” 

See Statements Nos. 4, 6, and 7. 

4. “ Details of each stage of the process. Time occupied 
in fettling; time in melting iron; time in working before 
cinder is tapped off, and revoluti hine at each 
Gane of speed; time of been from tepping off cinder to 

ing up; time in preparing for next . 

Bee Disties Nos. P 2, and 3. - 

5. “ Quality of iron produced. Samples of each kind of 
iron worked should be kept for analysis, and samples of 
puddled bar produced from each charge containing English 
materials should also be taken, and carefully marked, so as 
to admit of easy identification.” 

With regard to the quality of the iron produced, we are 
aware that this is a a nm any og part of our inquiry, and 
we have, therefore, und to bring back to England 
samples of iron produced at each stage of the process—from 
a bloom, weighing between \600 ‘and 700 lb., down to wire 
rods and other finished iron—as well as samples of the inter- 
mediate stages. You will thus have the opportunity of 
testing the various irons, and forming your own conclusions 
thereon. With regard to the impression made upon the 
minds of the commissioners, we beg to say that we are satis- 
fied, on the whole, that the quality of the iron produced is 
materially improved by this process. 

On fracturing the squeezed bloom, we found it presented 
an open spongy mass, as though it had not received suf- 
ficient compression, and also presenting tokens of the 
presence of a quantity of cinder. There can be no doubt 
that this is the case. On the bloom, however, being re- 
heated and rolled into a bar, it parts freely with its cinder, 
and in the fracture of the bar we were not able to detect the 
prenenes of more of it then is found in any other puddled 

ar. The bar in fracture presented the appearance of that 
of an ordi puddled bar. 

In the various blooms which we fractured, we searched 
for pieces of unreduced fettling, and we discovered several 
pieces in one bloom, but only in one. The others seemed in 
the fracture to be free from it. We had anticipated that 
this ugly fracture would have presented itself more freely, 
but we are compelled to admit that in the subsequent wou: 
ing of the iron it did not bear out our anticipations. 

t is our duty to remark here that the machinery for 
squseuing and ae at the Cineinnati Works, was too 
weak to deal effectively with such a heavy mass of iron aé 
600 Ib. in weight, T 


by which means the 





b rhe size of the train is 18 in., and it 
certainly would not have taken hammered bloom of 12 in. 
diameter without risk of breakage. In order to meet this 
tingency, the sq but partially did its duty; and 
to the rolls, after a reheat of the blooms, was delegated the 
work of removing a large portion of the cinder. The 
attached to the squeezer was also light, and that tool had 
also to be hunroured. With stronger squeezing and rolling 
machinery, no doubt the.cinder can more effectively 
removed on its first manipulation after coming from the 
puddling furnace ; but we do not expect that the sponginess 
in the b m » which we have x alluded, will have dis- 
ap y that improvement. It may be necessary, in 
to get a close and compact fracture in the bloom, to 








resort to haminering; but on this point we cannot at resent 
offer any decided opinion. It may be, and it is probable, that 
thes iness, of which we have spoken, is no detriment to the 
quality of the iron, after having been worked in the subsequent 
. Whether the reheating from the squeezer will be 
found to be indispensable is a matter we cannot well deter- 
mine now. On rolling off a few pieces, the result was not 
satisfactory. It may have been due, and probably was, to 
the somewhat imperfect manner in which the bloom had 
been squeezed. Samples at various stages have been taken 
for your inspection. 
6. “ Particulars of quantity 
from each charge.” 
Ses Statements Nos. 4 and 5 


and quality of slag run off 
; and Diaries Nos. 1, 2, 


3. 
7. “The weight of iron charged in each heat should be 
carefully Gesadied, Also particulars of weight of hammer 
scale, or other materials put in with the iron. Your atten- 
tion is specially directed to the statements that a greater 
weight of pudd ed iron is brought out of the furnace than is 
put in as pig iron.” 

See Statements Nos. 1, 2, 3, 10, and 11. 

8. “ Looking at the number of furnaces at work, you are 
requested to report particulars as to the percentage that are 
kept in regular operation each shift, with the view of afford- 
ing data for estimating the amount of work to be expected 
from a whole forge fitted up on Danks’s system.” 

On referring to Statement No. 10, you will perceive that 
of nine furnaces which were lit for work, eight worked more 
or less continuously throughout the week. 7 

9. “ Particulars as to the number of men employed in con- 
nexion with each furnace and with squeezer; class of work- 
men, whether ordinary iron workers or mechanics.” 
There are two men who directly control the working of 
the furnace, viz-, a forehand and underhand. There is, 
secondly, a labourer between two furnaces, whose duty it is 
to take away the slag, \to assist in charging the furnace, and 
to work the crane in the manipulation of the tools. Thirdly, 
there are two men who run the balls from the furnaces to the 

ueezer by means of the fork and way as before described. 
T two men also remove the bloom from the squeezer, 
lift and deposit it on the charging fork for the reheating fur- 
nace. An additional labourer works the horizontal hammer. 
About one-half of the men, at the rotary furnaces, were 
old puddlers—the other half were young men, who had had 
nothing whatever to do with puddling. One of them, a fitter, 
was the best puddler at the works. 

10. “ Royalty paid per ton in America.” 

So far as we could ascertain, the royalty paid in America 
is one dollar per ton of puddled bar. 

11. “ Particulars as to the number of works where the ap- 
paratus is in operation, and number of furnaces at each 
ane ; —o— of American practical men on the machine ; 

etails of classes of finished iron for which the machine- 
made puddled iron is used; whether used alone, or mixed 
with scrap or old rails, when being converted into finished 
iron.” 

At the Cincinnati Railway Iron Works, there are nine 
ro uddling furnaces erected, and one in course of erec- 
tion. Eight furnaces are - y in constant work, and one used 
as a reserve ; so that, should a breakage occur, the men can 
be transferred to the idle furnace. 
puddling furnaces in the forge. 

At the Roane Iron Works, Chattanoo Tennessee, nine 
furnaces are erected: seven were at work during our visit. 
Both the above works have the Winslow squeezer, with 
Danks’s ———— 

At the Indianapolis Rolling Mills, Indiana, two furnaces 
were completed, and “initial” lined, two others nearly com- 
pleted, and six more in course of preparation. A Winslow 

ueeger was nearly finished. 

Jones, Laughlin, and Co., at Pittsburg, have one furnace, 
which they worked for about three months (up to the hot 
weather of last summer), making iron for small sections, but 
having no squeezer the results were not altogether satisfac- 
tory tothem. The yields were good, as will be seen from 
the annexed statement, No. 11, which they kindly allowed us 
to copy from their books. Mr. Jones expressed the opinion 
that, with the squeezer, the results would have been improved. 
We had several heats worked in the machine, and treated 
under the hammer, but it was quite evident that the appliances 
at their command did not enable them to deal with a large 
ball in a satisfactory manner. For details of the heats we 
saw worked, see Statement No. 11. 

At the Fort Pitt Foundry, Pittsburg, which we visited, 
they were making the castings for ten furnaces, and a 
squeezer, for Graff, Bennett, and Co., who, we understand, 
were guided in their decision by the recommendation of 
Jones, a, and Co. 

At New Albany, near Louisville, one furnace was at work 
for a short period, but the works were burnt down some time 
ago, and, although rebuilt, the rotary furnace has not been 
put in operation again. 

We found the general opinion of American practical men 
upon the subject to be, that the hine was a Some 
few modified their stat t by stating that they “ thought 
it would do very well for rails, but would not make sufficiently 
clean and regular iron for small sections.” The evident 
reason for this caution, on their part, is to be found in the 
following statement. The only class of finished product for 
which the machine-made puddled iron has been used, at 
works when the complete apparatus is erected, is rails. That 
the machine is quite capable of making good iron for other 
pur is evident from the results of our experiments at the 
Globe Works, Cincinnati, where English and Welsh iron was 
rolled into various small sections, plates, and sheets. For 
details of these experiments, see Statement No. 8. The 
machine puddled iron is —, piled with old rails, but 


in our experiments 7 good were made from piles of 
uddled alone. ew rails were subs = made 
ig), wi 


There are no other 











from Welsh white iron (crystal and bar No. 2 
for head and flange, puddled bar for the middle of 
iron. 


12. “ Particulars as to the production of steel blooms in 
the rotary furnace.” 
Three puddled steel blooms were made. Two of these 
were rolled ou —, Meag v0: on vn papas War 
talline he: ut flange in each case was finel 
Sireus The third was hammered and broken, but did not 
show a good steel fracture. The attempt to make puddled 
steel was not very satisfactory, but this is, no doubt, to be 
attributed to the fact of the men not being accustomed to 
work puddled steel. 3 
13. “ Particulars as to loss on the machine-made iron in 
the secondary stages of the manufacture.” 
See Statement No. 8. 
14. “ How far the squeezer is an essential feature of the 
plan, and whether the machine-made iron can be manipulated 
under the ordinary steam hammer.” 
We do not think the squeezer is an essential feature in the 
working of machine-made iron. If a means can be devised 
for the handling of such a heavy mass of iron as a ball weigh- 
ing from 600 Ib. to 1000 lb. under a steam hammer, and 
etting it worked in reasonable time, it will do probably so 
far as the quality of the iron is concerned somewhat better 
than the squeezer; but obviously the squeezer is a handy, 
ee and simple tool by which to manipulate the bail. 
5. “ Particulars of the heat at which the furnace is worked 
at different stages of the process.” 
See Diaries Nos. 1, 2, and 3. 
“ It is requested that a detailed daily report be made a 
the whole time of your investigation, embracing ful 
particulars of everything connected with the working of the 
rotary furnaces that comes under your notice.” 
By referring to Diaries and Statements, you will perceive 
that your instructions have been attended to. 
“The commercial aspects of the matter under inquiry 
should also receive careful attention, and you should make 
such comparisons, and obtain such facts as will enable you 
to report upon the commercial bearings of the machine- 
uddling apparatus, and upon the relative cost of puddling 
y the machine as against the cost of hand puddling.” 

We are of opinion that we have collected facts sufficiently 
to enable the committee to form a decided opinion upon the 
commercial bearings of this invention. With coal, fettling, 
and repairs given, and yield of puddled bar from pig, and 

uantity turned out in a given time, it will not be difficult 
‘or any one engaged in the manufacture of iron to determine 
the bearings of this matter. The machines we ex rimented 
on are in an early stage of the rotary process of puddling, 
and immense strides can rapidly be le in developing the 

rocess, which strides will materially affect the commercial 
Cooslans of the matter as it now stands. At present we are 
agreed that the rotary furnace as it now is offers advantages 
commercially over the old process. 

If necessary, a further report will be provided by the mem- 
bers of the commission separately, on the chemical, commer- 


cial, and practical aspects of rotary ——e. ‘ 

“Samples of the American pig iron and fettling materials 
used should be brought away.’ 

Attended to. 


“You are requested to dispose of the iron you do not re- 
quire on the best terms you can obtain on the spot.” 

None to dispose of. ; 

“ After completing your investigation, = ome wish 

ou to agree upon a joint report, giving the iculars you 
cpaemeind tem ‘dons to Rime a we the 
various headings given above. It will be also open to each 
one of you to make an independent report upon any matters 
that cannot be included in the eneral statement.” 

“You are requested to make your inquiry a complete 
record of all facts bearing upon the subject, but your report 
will have to embody the opinions you uce from a care’ 
consideration of those facts.” 

This has been fully attended to. 

In closing their report, the commissioners desire to return 
their thanks to all those gentlemen in America who have so 
kindly assisted them in their ecg | and icularly 
Messrs. Cooper and Hewitt, Messrs. Perkins, Livingstone, 
and Post (the Dowlais Company’s agents), who very y 
undertook all the shipping a in regard to the 
material taken to and sent from New York, the proprietors 
of the Chattanooga Works, Mr. Blair, Messrs. Jones, 
Laughlin and Co., of Pittsburg, and Mr. Kinsey, of Cin- 


cinnati. 
Signed this 12th day of December, 1871, at the 
City of Washington, U.S. of America. 
Gero. J. SNELUS. 
Joun A. JonezEs. 
Joun LEsTER. 


Diary OF No. 4 FURNACE, WEEK ENDING NOVEMBER 13. 

Showing when Samples were taken for Analysis. 

Monday, November 6, 1871. 

Selected the various kinds of pig iron, and arranged to 
put an initial lining into No. 4 revolying furnace, and to 
fettle No. 6 furnace with English ore upon an old initis] 
lining of iron mountain ore. 

9 A.m.Commenced lining Ist third of barrel with iron mout- 


tain ore. 
2P.M. i 2nd r m Blue Billy. 
5.30 wo 3rd e ied Bilbao. 
8.0 Finished initial lining, 


Note.—Each portion was dried by a wood fire as soon a8 it was 
finished. 
Tuesday, November 7. 


AM. 
“2.0 Commenced firing to dry and heat up initial lining. 
5.30 Grate bars cleaned and fire urged. 
645 Commenced glazing with hammer slag. 
7.30 Intitial lining complelely glazed. 
740 First lot of pottery mine and scrap, to form the inner 
lining, thrown in, This was melted to form bath into 
which the lumps are thrown. This operation is te’ 
“ fixing,” and the materials used a “ fix.” 
Fire urged in order to melt fix rapidly. 
8. Furnace set revolving slowly. 
8.45 Pottery mine all melted ; lumps of ilmenite thrown in. 
8,50 Second fix of pottery mine and scrap thrown op top of 


first, the object being to cover up the lumps of ilmenite 
and allow them to become heated gradually, and also 





e 
to chill the bath of melted ore and set the lumps. 














Jan. 26, 1872.] 


ENGINEERING. 











9.45 Scoop of ilmenite lumps thrown into melted bath of ore, 
the vessel being so arranged that these lumps lie 
alongside of the first lot thrown in 

9.50 Third fix of pottery mine and scrap. 

11.0 Melted bath of ore lodged in next section of vessel, and 


ilmenite lumps thrown in. 
11.5 4th fix of pottery mine and scrap. 
11.55 Scoop of ilmenite lumps put in. 
12.0 5th fix of pottery mine and scrap, 


1.0 Scoop of ilmenite lumps put in. 
Note.—This completed the lining and fixing of furnace. 


Tuesday, November 7, 1871. 
Pd. Tap. 
General observations. Fig. Bar. Cinder, 
Ib, 
i 0 1st charge. Cleveland pig and cinder $00 
2.35 Puddled ball drawn Bars .., 560 
240 2ndcharge. Clevéland and cinder 600 
4.0 Ball ready. 
45 Ball drawn Bars.. 600 
Dering Tuesday night the furnace was fettled with 1363 Ib. 
pottery mine, 502 Ib. ilmenite lumps, 85 Ib. scrap, 


Wednesday, November 8, 1871, 
AM 


6.50 Istcharge. Cleveland and cinder ... 600 

$.15 Ball drawn. e Bars... ... 545 
8,20 2nd charge, Cleveland and cinder .., 600 

950 Ball drawn Bars... ... 681 
10.0 38rd charge. Cleveland and cinder ,.,, 600 

11,30 Ball drawn _ ee niet cco eee «6714 
11.35 4th charge. Cleveland, Sample for 


analysis marked A. ese eee «+» 600 


1213 Charge nearly melted. Furnace set 
revolving at 2 to 3 revolutions per 
minute. 
12.15 Charge all melted. Sample A, 
12.16 Watered for 2 minutes and occa- 
sionally afterwards. 
Commenced frothing. 
Fire urged. 
Machine igepees, 
12. 25 Sample 4 os 
12.253 Cindef tapped off Ra ogee! 1 8 laldl 
1229 Machine revolved at 8 per minute — 
water run in. 
12.31 Commenced boiling. Water stopped. 
12.35 Sample ¢ A. 
1240 Iron dropping into grain. 
1245 Balling up. Sample A, 
12.50 Ball drawn. 
12.52 Ball squeezed. Sample A oe — | 
12.52} 5th charge. Cleveland and squeezer 
cinder. Sample B ous he eo. 588 
145 All melted. Sample B 
1.53 Sample B. 
1,56} Cinder tapped out asi eee ee 
2.5 Boiling. Samp lo B. 
2.13 Balling up. 
2.15 Sample B, 
2.20 Ballout ° ... att 006 ins ib” oo GS 
2.25 6th charge. Coneygree and cinder 
Sample c a ma” of sie 
3.25 All melted. Sample C- 
3.30 Sample G bar. 
3.30 Cinder tapped off. Sample © eco ose ce SAT 
3.53 Ball drawn oe ee sae ao oe , OO 
3.58 7th charge. Coneygree and cinder, 
Sample D ons sos eve «. 600 
445 All a Sample D 
452 Sample 
4.54 Cinder eed out ete ond oe ee cs” BED 
5.18 Ballout ... eos me tes 
Furnace fixed during the night. 


Thursday, November 9. 





9.25 3rd ball for to-day drawn. 
9.30 4thcharge. Derbyshire and cinder 600 
10.3 Melted. 


115 Ball drawn ont os” gee 3s ace OF 
11.10 5th charge. Derbyshire and cinder. 
Sample E. 
1147 Melted. Sample B 
11.55 Sample E, Cinder tapped. pe > anno 


11.58 Cylinder revolved at quick speed— 
iron watered, 


12.3 Blast put on. 
12.6 Blast stopped—iron watered. 
12.7 Firing up. 
12.15 Sample . 
12.25 Sample E. Balling up. 
12.30 Ball drawn 661 
Note.—The furnace did not work well this ‘heat, in consequence 
of being too smooth. 
12.33 6th charge. Derbyshire and cinder. 
Sample F oad ose --- 600 
1,20 Sample 4 Cinder deisaait: 
Engine out of order. Work stopped hr. 
158 Ball ready. nate 
59$ Ballout ... .. re a cco, cme OTF 
2.1 7th charge. Derbyshire and cinder. 
Sample &. 
2.50 Melted. Sample &. 
2.55 Sample. Cindertapped ... ... .. sve 186 
2.59 Cylinder revolving at 8 revolutions per 
—s 
3.5 Sample & 


3.18 Balling up. 

3.20 Ballout  .., 

3.25 Furnace fettled with Bilbao and Mar- 
bella. Sth eeee worked before day 


shift finis! 
Thursday Night, 


one 665 





7 charges Derby, and 1 Conepgtes, worked. 





7.30 


745 


7.48 
8.45 


9. 10 


9.45 
10.10 


10.15 
11.10 


1.22 
1,24 
1.35 
1.38 
1.39 
2.30 
2.35 


3.25 
3.26 
3.34 
3.44 
3.46 


> 
Sk 


8.26 


Friday, November 10. 


_ aa. Derby nen Hots pe 
ted. 

Ginger punt off oes sco ees 

ea oy Derby oe ese S 


Grate cleaned. 
Cinder tapped off. 
Ball 


drawn 
8rd charge. Mostly Weish h eryetalline. 
Cinder 215 Ib. ... eee 
All melted. 


Cinder iapped off 

Boiling violently, so that ‘stopper had 
to be put up. 

Ready to boil. 

Tapped 2nd lot of cinder eee oe 

Balled 

4th charge. “Mostly crystal, with only 
about 20 Ib, cinder __,,, ose peti 

Melted. 

First portion of cinder tapped off. 

Iron all very fluid—watered, 

Iron frothing, but not violently. 

Second portion of cinder tapped off. 
Total on om em ooo eee 

Iron commenced dropping. 

Balled. 

Squeezed 

Fix or fettling of ‘Bilbao. 


Bilbao melted and Marbella lumps 
thrown in, 
5thcharge. Crystal. Very little cinder 


used with this heat, Sample H 
All melted. Sample { H, 
Cinder tapped 


Pd. Tap. 
Pig. Bar, Cinder} 
eco vce «6192 
« 665 
600 
oe 630 
600 
rr ee + | 
oe ane 204 
ee 691 
600 
ooo 233 
oe §=605 
600 

oe =187 


Iron commenced. boiling as soon as tapped. 


Sample H, 
Dropping into grain. 
Balle 


Sosa: 

Squeezed . ico me ahd soe 

6th charge. " Crystal. Very little slag 
put in (say 201b.). Sample I ~~ 

Tapped cinder .., ese ove eee 

Bali drawn ove oe eas wn 

7th charge. Crystal. Very little slag 


used. Sample q ooo ose eos 
Tapped cinder .,., eee ese bes 
Sample J, 
Cinder boiling over stopper hole. 
Sample J. 


Ball seal and drawn . 
oy. or fix of Bilbao and scrap 


Fix re ‘melted and Marbella lumps 
thrown in. 
8th charge. Derby dbo jo 
Ball drawn ; wee 
Friday N ight. 


Worked all night on Cleveland pig. 

Bilbao and Marbella used for fettling. 

Had to fix furnace after Ist heat. 

Had to fix furnace again after 3rd heat. 

Saturday, November 11, 1871 

First ball (Cleveland pig) drawn... 

Tap cinder oan ad 

2ndcharge. Cleveland 

Cinder tapped ove 

Ball drawn 

3rd charge. Cry stal, with about 20 Ib. 
squeezed cinder pe oe 

Tap cinder 

Ball out. 55 1b, metal was tapped with 
cinder, This is added to weight of 
bars a ene ose son 

Fix of Bilbao put in. 

Lumps of Marbella thrown in. 

4th charge. Crystal and bar mixed .,, 

Tap cinder ,.. ose ooo oon eee 

out. 


5th charge, Crystal. No cinder. 
Sample M ooo ose ose om 

Cinder tapped ... _ 

Sample M 

Balled. Sample M, 

Ball out. This bloom is sent home an. 

6th charge. Bar pig 


Ballout .. 

7th charge. Bar pig. No slag. 
Sample N so ove ese one 
All thelted. Sample N, 

Tapped cinder ove ete tse ose 
Sample N. 


Balled. Sample \ N, 
Ball out. Squeezer bloom, N, sent home, 


Monday, November 13, 1871. 


Fettled with remaining Bilbaoand Iron 


Mountain lumps: 
Ist charge. Bar pig. No cinder put in. 
2nd charge. Bar pig. No cinder put in. 
Sample P.,,, eos ove ove oes 
Grate cleaned. 
All melted. Sample P. 


8.26} Cinder tapped 


8.40 
8.45 


8.50 
9.32 
9.38 
9.46 
9.47 


Dropping into erain Sample P P, 
Balled, Sample P 


169 


600 
oe «154 


615 
600 


620 


600 695 
‘ja 


253 


695 


600 
595 4. §=-155 


vee coe’ 198 

600 

oe 88RD 
620 


Note.—No water was a used in this charge. 


3rd charge. Bar pig. Sample >. 
Cinder tapped, Sample R eco oe 
Firing °F 

Sample > 

Balled. "Weight of bloom, 655 Ib. 


Note.—This was broken under the hammer when cold, and 
showed an open spongy texture, but no ‘signs of raw fettling 


although examined with greatest care. 





4theharge. Barpig .., 
5th charge. Barpig ~.., 
6th charge. Bar pig 


Note.—As far as we were able to judge, the white iron had no 
greater action upon the lining than grey, but the o 
experimenting upon this point was scarcely extende: 


Hea 
1 


aes 


600 


4 


615 


DIARY OF No. 5 FURNACE ig 7, 1871. 
Cleveland pig iron charged. 


Weight ofcharge ... 
Time of charge ooo 
All melted 


Slow speed put on, and water in, machine 


stopped, and cinder tapped off 


mg ce up, fire eee nic on, and blast 


On the bo eee 
Dro aane 


ball with rabble .., 
y, and out 


Weight of puddled bar 


oo 


All = and preparing ‘for balling <. 
Ball formed, and worked uP the end of 


or 


Ib. 
600 


oe 


Time. 
A.M, 


Total time taken in working the heat, 1 hour 18 minutes. 
Time taken in preparing for next charge, 1 minute 30 seconds. 


2 


Weight of charge 
Time of charge 
All melted 


Sao pig iron charged. 


Slow speed put on, and water in, machine, 
stopped, and tapped off cinder ... 
Fire put on, and quick —_ with blast 


On the boil ooo 
Dropping ooo eee 
All 


on 


Machine stopped, to prepare for balling 


Ball made, worked up the front end of 


ball with rabble. 
Ready, and out 


Weight of puddled bar 


. 11.35 


12.26 
12.34 


12.48 


Total time taken in working the heat, 1 hour 13 minutes. 


Time taken to prepare for next charge, 1 
Cleveland vig tron poe § 


3 


Weight of charge 


Tire of charge ooo 


All melted __..., 
Slow speed on, and water in, machine 


one 


stopped, and ny tapped “7 vee 


Balled up, and read 
Weight of puddled tee 


bee 


minute, 


Total time taken in irene i heer’ 10 minutes. 


Cleveland p 
4 Weight of pig pon chars 
Time of charge nee pa 
All melted “= ids oe 
Slow —— and water “in, machine 
and cinder tap 
Quick speed, fire on, an: 


Dro, 


stoppe 
e boil .., ove 
pped 

Prowering for balling. 


Balled and ready 
Weight of puddied bar 


oe 


off ... 


blast. 


tron Lec antl 
f 


600 


4.5 


90 


pony for 
enough, 


Yield. 


Ib. 


681 


728 


655 


705 


This furnace had seven heats this tarn, three of the’ company’ ~ 
ordinary mixture, and four of Cleveland pig iron. 


upon their own fettling—the Iron Mountain ore 


November 8. 
Cleveland iron charged. 
Iron Mountain ores used for fettling. 


Fettling done on the night previous. 


Weight of pig iron —s 


Time of charge 


Heat ready and out . ? 
Weight of puddled bar 


Weight of charge 
Tim 


e of charge 


Ready and vut 


Weight of puddled bar 


Weight of charge... 
Time of charge 


R bey out 

Weight of puddled bar 
Weight of charge .., 
Time of charge ‘ 
Ready and out -* 
Weight of puddled bar 


3s os ¢ 


The bars were cleaned before charging this 


5 
6 


7 heats to-day. Done work at 3. 20 p. m. 


heat. 


Coneygree tron ct 


Weight of charge 
Weight of uddied bar 
Cleveland iron charged. 
Weight of char, ree 
Weight of puddled bar 
Coneygree iron charged 
Weightof charge... 
Weight of puddled bar 


Total time taken in working the 7 heats, 


1 


2 
3 
4 
5 
6 
7 


9 hours and 10 minutes, 
November 9, 1871. 
Derbyshire iron all da 


600 


597 





600 


Worked off Iron repeat ore “ettiing. 


First heat charged at 


Weight of charge 


Weight of puddled bar 


Bars cleaned this heat, 


Weight of c 
” paddled bar 
” charge ove 
puddied bar 
» Charge ose 
»  puddled bar 
charge 


ss puddied bar 

« puddled bar 

» charge... 

+ puddled bar 
po 


Tge 
puddled bar 


oo 


Finished the 4B heats at 3 o'clock p- nm. 


Time taken 
No fet 
Putin f 
3.35 pm, 





in working the oo 
between heats during the da: 
at 3 o’clock p.m. Melted at 


1) 


S: 8: 2: 3: 


: 2: 


All 


: 22 
* 85 


agg 
— 
a& 


8.59 
10.10 


10.30 
11,48 


worked 


678 


630 


680 


677 


676 


635 


675 
672 
676 
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November 10, 1871. 
Cleveland iron worked. 
They worked 8 heats this turn, 
The weight of puddled bar per heat was as in first column. 
Yield, 
Ib. Ib. 
600 530 
600 570 
600 683 
600 605 
600 605 
600 575 
600 695 
600 665 


These heats were worked oft Iron Moun’ ain ores as fettling. 


The fettling of this furnace was done during the previous night. 


Furnace—November 10. 
Pd, Tap. 
Bar, Cinder. 


Partial Diary of No. 5 
Time. 
A.M. General observations Pig, 
6.0 Ist charge. Cleveland 600 
7.10 Ballout. The first in the mill from 
day shift 
8.30 2nd ball out 


Saturday, November 11. 
Crys sta] pig. 
Crystal pig—very little 


8.40 4th charge. 
9.45 Sth charge. 
cinder used 600 40 
10.55 RBallout ... oo : " 605 
Note—The bars from this charge were specially marked, and 
olled into a rail separately 
10.58 6th charge. Crystal 
11.54 Jall out. 
11.56 ‘7th charge. Crystal 
12. Ball out 
Note.—The cast-iron ring at the flue end of the machine 
cracked at this point, and the work was stopped for the day. The 
necessary repairs were made on Saturday, and the furnace got 
ready to start first thing on Monday. 


297 


600... 137 


Monday, November 13. 
Bar pig . . 600 580 
~_re and 20 lb. cinder 


Ist charge 
2nd « he arge. 
or slag 
8.18 Fixing furnace, 
at starting. 
8.45 Lumps putin 


600 615 
s this was not done 


Yield. 
Ib. Ib. 
Bar pig ... pon 600 ... 565 
Bar pig ‘ . 600 ... 600 
Bar pig... oie 600 ... 590 
6th charge. Bar pig «-- 600 625 
Note.— These charges of white iron ‘were made in No. 5 furnace 
in order totry whether the yield would be better if worked on 
Iron Mountain ore as fettling, but no practical difference is to be 
observed. The smaller yield from white iron than from grey is 
evidently to be attributed to the nature of the iron. This point 
will be treated of in the special report.—(G. J. 8.) 


3rd charge. 
4th chargo, 
5th charge 


6 FURNACE. —For week ending Nov. 11, 1871. 
November 7, 1871. 
Cleveland iron charged. 


DIARY OF NO 


os Time. Yield. 
Heat. A.M. Ib. 
1 Time of charge me nid ein ote 200 6.30 
Turned iron over ‘ 6.40 
Turned iron over again 6.50 
Melting ... eee eee 7.0 
All melted ees 
Slow speed and water in, with blast off 
Ceased putting in water cee 
Tapped off cinder 
Fire and blast put on, with h quick speed. 
On the boil o ° 
Dropping 
Alldropped . 
Preparing the iron for t ailing. 
Turned the machine twice, and ball made. 
Worked up the front end of ball with 
rabble, and put fire on. 
Turned machine slowly again once to soak 
ball. 
Ready and out, with heat ... 
Weight of puddled bar__.. 
Total time of working the heat, 1 hour and 22 
minutes, 
Time taken in preparing for next charge, 1 
minute 30 seconds 


Cleveland iron charged. 
2 Weight of iron charged exe ose 
Time of charge 
All melted. Slow speed 
Putin water, and blast off. 
Tapped off cinder 
Stopped tap .. one sila we ‘eh 
Quick speed on, fire with damper up a 
little. 
Blast on, and oe up. 
On the boil , 
Commenced drop ping 
All dropped ‘ 
Machine stopped. 
Preparing iron for balling. 
Turned machine over twice slowly to 
form the ball, 
Ball made 
Worked up the end of the ball. 
Ready and out with heat 
Weight of puddled bar 
Total time taken in working the heat, l hour 
12 minutes, 
Time taken in preparing for next charge, 1 
minute 48 seconds. 


Cleveland iron mange 
3 Weight of pig iron — «. 609 
Time of charge - ons as tes 
All melted... 
Blast off, and water put in. 
Tapped off cinder . - 
Damper up, blast on, “with quick speed 
On the boil - ° . cee 
Dropping 
All dropped 
Stopped the 
balling. 
Turned the machine twice to form the ball. 
Worked up the end of the ball with rabble, 
Ball formed ... eco ee 
Ready and out with heat 
Weight of puddled bar 


machine to prepare for 














Beat. 
Total time taken in working the heat, 1 hour 
and 21 minutes. 
New fettling this heat put in ae 
All melted and put in lumps 
Time taken in fettling furnace, 40 minutes. 


Cleveland iron wt 
4 Weight of pig iron charged us 
Time of charge ose ond eco one 


All melted . 
Blast off and water in, with slow speed. 
Tapped off cinder 
Quick speed. — aad ” Fire on and 
blast ... ° eee 
On boil ose owe eee oes ose 
Dropping ose o-8 ese ooo ooo 
All dropped ... - 
Machine stopped to prepare ‘for balling. z 
Ball made ‘ ; 
Worked up the end of ball with rabble, 
Ready, and out with heat ... - pao 
Weight of puddled bar 
Total time taken in working the heat, 1 hour 
18 minates. 
Time taken in preparing for next charge, 1 
minute 30 seconds. 
Cleveland pig iron c age d. 
5 Weight of pig iron charged F vee ©6600 
Time of charge was “ 
All melted ‘ 
Slow speed, anc d water put i in. 
Cinder tapped oft ied 
Damper up. Fire on and blast, with 
quick speed. 
On the boil 
Dropping 
All dropped ; 
Machine stopped to P re pare » for balling. 
Ball made ‘ ese - 
Ready, and out with heat ... 
Weight of puddled bar ‘ 
Total time taken in working the heat, 
1 hour 22 minutes. 
Time taken in preparing for next charge, 
1 minute 30 seconds. 


Cleveland pig iron Range d. 
Weight of pig iron charged 60 
Time of charge ’ ae 
All melted __... 
Slow speed, and water in, 
Machine stopped, and cinder tapped off 
Fire put on, with quick speed and blast, 
jag up a little. 
On the boil... 
All dropped ... 
Machine stopped to prepare ‘for balling 
Ball made. Worked up the end with 
rabble, and ready ‘ wad 
Weight of puddled bar cee 
Total time taken in working the heat, 
1 hour 18 minutes. 


Six heats to-day, because of furnace working very badly indeed, 


in consequence of flue being out of repair. 


Total tume taken in working six heats, and once fettling to-day, 


9 hours 38 minutes. 
November 8, 1871. 
Cleveland iron charged. 
Cleaned bars before eet first heat. 
1 Weight of charge .., . «-- 600 
Time of charge one ee coe eee 
Ready, and on ose eco 
Ww eight of puddled bar , 
Total time taken in working the heat, 
1 hour 25 minutes. 
Weight of charge 
Time of charge 
Ready, and on ; 
Weight of puddled bar , 
Total time taken in working the heat, 
1 hour 8 minates. 
Cleaned bars again this heat. 


After this heat Pittsburg coal was used, which is considered 
Hocking Valley coal was used before, which is 
considered very inferior, and only used when other coals cannot 


very suitable. 


be obtained. 
ape Pig tron rang 

3 Weight ofcharge . 600 
Time of charge eee ese ose eco ae 
Allmelted . . , 
Slow speed on, and water put in. 
Machine ag to tap off cinder 
Quick speed on, fire, ee =P, and blast 

pat on oes ose eee eee 
On the boil 
Dropping oe 
Alldropped . 
Preparing for balling. 
Ball made os . 
Worked up the ‘end of ball with rabble. 
Ready, and on oe 
Weight of puddled bar 
Total time taken in working the heat, 

1 hour 23 minutes. 


Coneygree pig iron aca 
Weight of charge ... 
Time of charge 
All melted “ 
Slow speed and water put in. 
Tapped off cinder .. coe eee 
Quick speed, fire on, damper up, and 
blast on coe ° eco sce eve 
On the boil... ove eee eee eee 
Dropping a . 
Alldropped . 
Aa pa J for balling. 
Ball made 
Worked up the end of ball with rabble. 
Ready, and on ° eee - iat 
Weight of puddled bar 
Time taken in working the heat, 1 hour 
and 9 minutes. 
This heat was tapped very dry, which 
brought it on very quick. 


Derbyshire pig iron charged. 
5 Weight of charge ... pe ia e+ 600 


Time of charge 
All melted 


Chrge. Time. Yield. 
Ib, AM. Id. 


9.10 
10,3 


10.13 
10.16 
10.20 
10.25 
10,28 
10.31 


10.33 


Chrge. Time. Yield. 
Heat. Ib. P.M. Ib, 
Slow speed put on, and water putin. 
Machine stopped, and cinder tapped off... 
Quick speed put on, damper up, and blast 
put on, with fire. 
On the boil... ee ° e eee 
Dropping ane eee eco 
Alldropped . 
Preparing for balling. 
Ball made ‘ eos ove ose « 12.58 
Worked up the end of ‘the bail with 
rabble. 
Ready .. ce «oo 82 
Weight of puddled bar coe eee ° ves 
Time taken in working the heat, 1 hour. 
Cleaned bars again this heat. 


12.45 


12.50 
12.53 
10.55 


Cleveland iron manger. 
6 Weight of pig iron charged rik << 
Weight of puddled bar eee eee eee eee 


Coneygree iron ees 
7 Weight of pig iron charge 
Weight of puddled bar ? . 676 
Seven heats to-day; no fettling ; done work 3 45, Time taken 
in working the seven ‘heats, 9 hours and 25 minutes. 
| 
November 9, 1871 
AU Derbyshire iron to-day. 
The furnace was fettled on the previous night for to-day. 
Time. Yield 
Heat. Ib, A.M. Ib, 
1 Weight of charge... ose oe we. 600 
Weight of puddied bar _,, éd ia wn) |Cw C 
2 Cleaned bars this heat. 
Weight of charge ‘ -™ oe +. 600 
puddled bar. ae a 
charge ds ems a 600 
puddled bar « . 
charge ome es +» 600 
puddled bar ans soo eee 
# charge... ose eco o. 600 
Time of charge ns o 
All melted - 
Slow speed, and water put in. 
Stopped machine to tap off cinder 
Quick speed on, fire, damper up, 
blast on ese eee see eee 
On the boil aes ose eco 





Dropping ove eee . ose 
All dropped ... 
Machine stopped to prepare for balling. 
Ball made 
Work up the end of ball with rabble. 
Ready and out 7 eco 
Cleaned bars again this heat. 

Time taken in working the heat, 1 hour 

and 4 minutes. 


6 Weight of charge 

Time of charge ane ose ads 

All melted coe ooo ose 

Slow speed, and water put | in. 

Stopped the machine, and tapped off 
cinder . 

Quick speed put on, damper up, ‘fire put 
on, and blast.. eee eee 

On the boil... eee We eee we 

Dropping on ose ove eo oe 

All dropped .. 

Stopped the machine, and ‘prepared for 
balling. 

ee ye ese ose eve eee ose 


Time toes in working the heat, 59 minutes. 
Weight of puddled bar __.., ons eco 
Weight of charge ove * eee 
Weight of puddled bar 
Time of charge 
Out with heat eee 

8 Weight ofcharge .., 
Weight of puddied bar... soe 
Finished the eight heats at 3.50 p.m. 

Put in fettling te 3.50 ,, 

——. o G66 « 

Putin No. 2 fettling, or second 4.35 a 

Melted 5.30 

No 6 furnace began to-night to work double turns. 
Cleaned bars, and charged Ist heat at 6 o'clock p.m. 


November 9, Night Turn, Thursday Night. 

Coneygree pig iron used. 

All blooms’ made on the night turn coul 
want of steam, but were heated and rolled on t 

The weight of the charges were as follows: 

Chrge. Yld. 

Heats. Ib. Ib. 

1 . eco ° eee 665 

4 ove ose ese eco 660 


not be rolled for 
e following day. 


604 Blooms. 
600 
The weights of ‘puddied bar per ‘heat, after rolling on the day 
following, were as per column opposite the weight of charges. 
Blooms. Ib. 
Two of the blooms which were not re-heated or 
rolled, weighed as per column ,,, ose +. 728 and 700 


November 10, 1871, Day Turn. 
Coneyyree pig iron used this turn. 


No. 6 furnace had eight heats this turn. 
All charges weighed 
The weight per heat of puddled bar were 
as follows: 
Heats. Yield. 
690 
680 
684 
670 
650 
683 
. R 655 
655 
They cleaned their bars before charging the first heat, and 
again when the fifth heat was out. 
The furnace was fettled when the sixth heat was out. 
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PULLMAN’S SLEEPING CARS. 
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November 10, 1871, Night Turn. 
Five heats of Coneygree iron charged, and three of tin plate, 


Welsh, 
Yield. 
eats. Ib. Ib. 
1 Weight of charge per heat ,,, 600 683 
one eee ose ose ose eee eee 600 680 
3 oe i ee” a ee 
4 ene ss oes ese os ts «. 660 653 
5 eee eee ° onp eee oes on 600 695 
The following three heats were tin plate Welsh: 
6 Weight of charge per heat ia ont 600 690 
7 ove eve ove oes oe ove 600 620 


8 ose oon tee one an - was 600 620 
This turn they had three heats, and put in one fettling. 
‘The furnace was also fettled before the first heat was charged. 
Fettling was again put in when the last heat was out. 
The ore used for fettling was all Lisbon, both small and lumps. 


PARTIAL DIARY OF NO. 6 FURNACE, Friday, November 10. 
Time. Pd. Tap 

AM. General observations. Pig. Bar. Cinder. 

615 istcharge. Coneygree.., oce on a sa a 

6.45 All melted, 

7.12 Cinder tapped. 

7.20 Dropping into grain, 

7.36 Ball out. 

8.38 2nd ball Coneygree out. 


Saturday, December 11. 
Lisbon ore used entirely for fettling. This did not stand well, 
and required frequent renewal. 
7.40 istcharge. Tin plate pig. ove « 600 
8.35 Cinder tapped off. 


8.50 Ball out. 
8.55 2ndcharge. Tin plate, pig, and cinder. 
Sample K ae ee .. 600 


9.30 Allmelted. Sample K. 
Watered. Machine going 3} revolutions 
per minute. 
9.389 Sample K, Cinder tapped off ... ee 
Quick speed put on, fired, and blast 
put on. 
9.50 Sample K, 
hole 
10.0 Ballout, Sample , 
Note.— This bloom is sent home (K). 
10.0 38rd charge, Tin plate, pig, and cinder 600 
10.55 Cinder tapped off... ose vee a a 
11.15 Ballout ... aes ove eee a - 
11.20 4th charge. Tin plate, pig, and cinder. 
Sample L ° ons occ ooo 


Iron boiling up to stopper 


303 


600 
P.M. 

125 All melted, Sample L, 

12.13 Sample L. Tapped Cinder ... one 


12.23 Sample ». Dropping into grain. 

12.30 Ball drawn ne. as — a ws 

12.34 Charge tin plate, pig, and cinder. 

Note.—The brickwork of movable flue gave way just as the iron 
had got to red heat, and the charge had, therefore, to be with- 
drawn during the repairs. 

2.45 5th charge. Tin plate pig, and cinder. 


Sample ~ eee ‘ ove +» 600 
3.30 All melted. Sample 9, 
3.38 Cinder tapped off din one wo we os | OS 


3.41 Sample ¢. 
3.51 Sample 9. 
oe ee eee 
Note.~-The bars from this heat were piled separately, and the 
rail crops therefrom are sent home. 
In all cases, throughout this report, the “ weight of bars” means 
actual weight of puddled bars obtained from the reheated and 
rolled puddled blooms. 
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PULLMAN’S SLEEPING CARS. 

Mr. Grorce M. Putian, well known throughout the 
United States for the labour and skill he has devoted to 
improvements in passenger accommodation on American rail- 
ways, has succeeded in —s at such a degree of perfection 
in the specialty he has made his own, that little is left to be 
desired for comfort and even luxury in travelling than be 
affords in the best examples of his Palace Cars, which are 
common throughout the States. 

Lately he has made several efforts to establish his cars 
experimentally on some of our main lines, but there exist 
serious difficulties in the way of carrying out this idea even 
as an experiment, although there can exist no two opinions 
as to the advantages which passengers would secure by their 
adoption here. Their length, weight, and mode of arrange- 
ment are especially against them, and serious modifications 
would have to be made in their construction and design 
before they found favour in the eyes of English traffic man- 
agers. e presume, however, that Mr. Pullman does not de- 
spair of achieving the object he has in view, as he has recently 
patented here some improvements in his sleeping cars 
which we illustrate above, the perspective sketch showing 
the interior of a portion of a carriage containing one set of 
berths on each side, one side being represented as closed for 
use during the day, the other open for night service. The 
smaller drawings are sections of the seats, the one represent- 
ing it closed for sitting accommodation, the other opened and 
extended to form a couch. 

The arrangement relates to the method of constructing the 
seats and berth so that they may be more readily and con- 
veniently changed from the condition of a day carriage to a 
sleeping carriage, and vice versd, than by the modes of con- 
struction before used. 

To effect this the berth is constructed with a rigid frame 
of the proper form to receive the bedding, which frame is 

rmanently attached to the side of the carriage by fixed 

inges, and when not in use is swung up in a diagonal posi- 
tion, the front edge being secured to a suitable frame attached 
to the roof of the carriage, and thus closing the recess and 
forming a closet in which the bedding in that compartment 
can be placed when not in use, and be entirely secreted and 
protected from the dust, smoke, and cinders. A counterpoise 
is also introduced, so arranged as to aid in turning up the 
berth, so that it may be more easily handled. 

The upper berths, A, A, each formed of a rigid platform or 
frame, are provided with a suitable enclosure for the 
bedding, and made by preference about as wide as the length 
of the transverse seats, as shown. They are each permanently 
connected with the side of the carriage by strong hinges at 
B at a suitable height above the seat, which supports that 
side of the berth, the opposite side being — when 
it is used, by the jointed suspenders, C, which have a pin 
joint at each end and near the middle to enable them to fold 
together when the berth is turned up, as shown, one end of 
each suspender being attached to the front edge of the berth, 
and the other end to the roof near the upper corner of the 
carriage by suitable joint pieces. 

When the carriage is used by day the front edge of the 
berth, A, is raised up to an angular position until the front 
side of it nearly touches the roof of the carriage, and the 
lower edge is brought into contact with the cornice frame or 
moulding, N. The berth is held in this elevated position by 
a spring catch or other suitable fastening, in which position 
it is entirely out of the way, and the mattresses, bedding, and 
other accessories are shut out of sight in the closed triangular 
recess in the ——— corner of the carriage. 

The upper berths when made broad as shown, with the 








bedding and other furniture placed upon them have con- 
siderable weight, and to enable them to be easily handled 
they are counterbalanced by means of weights, D, running 
on rods, L, to steady them, and cords, working over 
suitable pulleys and attached to the front side of the berth so 
that the berths move easily up and down by hand. The 
weights, D, upon either side of the carriage may be enclosed 
in a closet in the centre of the carriage, and wire ropes or 
other cords lead over the pulleys from them to each berth. 
If the upper berths are made somewhat narrower they may 
be so arranged as to be thrown back against the side of 
the carriage into a perpendicular position, the recess to 
receive them being in that case formed on the side of the 
carriage. One of the series of triangular partitions placed 
between the berths is shown at M, extending from the upper 
berth to the roof of the carriage and inwardly in a diagonal 
direction to the cornice, N, which is usually placed just 
below the sides of the ventilating chamber; the partitions form 
the ends of the recesses when the berths are turned up. The 
seats are arranged in pairs facing each other, as shown, and 
at a sufficient distance apart to give length for a berth 
between the frames of the backs. ‘Ihe cushions forming the 
back and seat of each chair are made separate from the seat 
frames, and hinged together at F. When the lower couch 
has to be made up for sleeping, the seat cushions, G, are 
drawn forward until the cushion, G', forming the back lies 
horizontally on the seat frames, the cushions, G, meeting 
together, and one end resting on the bar, H, which turns on 
a hinge from one of the seats or chairs,as shown. The other 
ends of the cushions, G, are supported by resting on a cleat 
of wood fastened to the side of the carriage. A continuous 
horizontal couch is thus formed by the four cushions, upon 
which bedding may be placed. The back of the chairs may 
be made double to receive a sliding partition, I, which sinks 
between the backs when the carriage is used as a day 

carriage, and is drawn up against the bottom of the 

upper berth when used as a sleeping carriage, and is held up 

by the spring catches, K, thus affording an additional 

support to the upper berth. J is a movable head board, 

which when the berth is made up is slipped in to fill up the 

space at each end of the berth between the sliding partition, 

I, and the partition, M; it is held in place by suitable 

attachments which will allow it to be readily removed and 

placed upon the upper berth with the bedding and enclosed 

in the recess above the berth when it is turned up. 








HOOPING BOILER FLUES. 
To THE Epitor or ENGINEERING. 

S1r,—In your issue of the 19th inst. I notice a reprint from 
the monthly report of Mr. Fletcher, the chief engineer of the 
Manchester Steam Users’ Association, containing very useful 
information regarding the hooping of furnace tubes and flues 
of boilers originally made without them. Boiler makers as 
well as boiler owners must feel very much indebted to Mr. 
Fletcher for the very full details he has given of what, no 
doubt, experience has proved to be one of the best modes of 
applying hoops under the circumstances. Asa foreman boiler 
maker I should like, with your permission, to call attention 
to, and ask for further information regarding one detail 
prominently shown in the illustration, viz., the conical form 
of rivet-head on inside of tube. Considerable experience 
both as a workman and foreman has proved to me that this 
form of head, and more especially the excessively flat cone 
shown in the drawing, is a very objectionable one, first, 
because the shearing section of the rivet-head is out of pro- 

rtion to the cross section of the rivet, and, secondly, because 
it is, and especially in hand-rivetted work, always liable to 
spring round the edges, if not to drop off altogether. One 
reason for this is, I think, that the amount of metal in the 
rivet-head, and especially in the lap, is so small and is so 
quickly cooled by the rivetting that it must be very much 
strained by the construction of the body. 

There are also other ways for accounting for this weakness 
which I think is unnecessary to detail. Experience as well 
as theory seems to show, that for all ordinary purposes the 
“cup head,” or “ ball snap,” is the strongest form of rivet- 
head, as will be clear to any one who will take the trouble 
to compare the two forms by drawing them down full size. 

I should not have troubled you with this, had I not 
thought that such a high authority on boiler construction as 
Mr. Fletcher, must have had good reasons for sanctioning 
such a form of rivet-head, and as these reasons are not ap- 
parent to me, I shall feel much obliged if Mr. Fletcher, or 
any other authority, would state them. I have been at some 
pains in endeavouring to do away with this form of head in 
work constructed under my direction; but as I am always 
willing to learn, and as I think my class has suffered a good 
deal through want of having things properly explained, L 
shall be glad, even now, to change my opinions if sufficient 
reason is shown to me for so doing. 

Iam, Sir, yours obediently, 
A Foreman Boiter Maker. 

Glasgow, January 22, 1872. 








Fatuer Neptune v. Royat Encineers.—Some time ago 
the Royal Engineers Department thought it expedient to fill 
up avery deep cave just under the fortifications at St. Elmo, 
and facing Ricasoli Point, at the entrance of the Grand 
Harbour. Some say it was done to prevent the fortifications 
above from being blown up by gunpowder in case of an 
attack ; others in order to render more solid the foundations 
for planting some of the monster guns recently imported 
from the United Kingdom. It is certain, however, that the 
work of filling up that cave cost several thousand pounds. 
But Old Ocean seems to have objected to this encroachment 
upon his rights. During the gale from the north-east that 
blew on Sunday the 17th December, the cave was again 
restored to its original condition, and all the work of the 
Royal Engineers Department was literally scattered by the 
wind and waves.—Malta Public Opinion. 
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THE PONT BINEAU, PARIS. 

INDEPENDENTLY of the numerous buildings destroyed by 
the war in France, more than 300 bridges of all dimensions 
were cut and destroyed in the environs of Paris, and in all 
other parts of France. At the conclusion of the war the 
country found itself without these means of communica- 
tion, in the destruction of which there was too often no 
system, and an incomprehensible want of judgment or 
reason. Instead of severing the bridges upon something 
like a method, and in such a manner that they could be 
afterwards easily repaired, they were blown up en masse, 
or so mutilated as to become in many cases mere ruins. An 
example is to be found in the Pont Bineau, one of the most 
elegant and best constructed bridges in the environs of 
Paris, and which had only been a few months opened for 
traffic, and it had been but of little public service, because 
the Boulevard Bineau terminated in the Park of Neuilly, 
and was not extended to Courbevoie. In destroying it 
mines were placed in the first pier from the abutment on 
the right bank. The shock of the explosion was so great 
that the arch on the left side was literally disjointed, and 
the remaining pier was injured in such a manner that a very 
visible displacement resulted. To-day, what remains of the 
bridge can support no load, and it will have to be entirely 
reconstructed. The work of raising the débris, which im- 
peded the navigation beneath the two arches destroyed, has 
been long and difficult. As regards the first arch, it was 
easy to recover the fragments of wrought and cast iron which 
were thrown into shallow water, but recovering the middle 
arch was more difficult, because the depth varied from 13 ft. 
to 16ft. The superstructure was thrown down almost in a 
single piece, and it could be recovered at one operation, 
except some parts broken up by the explosion. The 
enormous weight of iron to be taken out of the water in one 
piece may be imagined, and it was necessary to employ 
special appliances for the purpose. 

Thefapparatus employed consists, as shown in the draw- 
ing (Figs. 1 to 6), of twelve capstans and two strong shears, to 
which are adapted twelve sets of tackle, drawing obliquely 
on the piece to be raised. Ten-ton capstans are employed, 
and through them the tackle excites a force equal to 
200 tons on the ironwork to be lifted. All the capstans 
are worked simultaneously, each by two men, the whole 
being in charge of one engineer, who controls the arrange- 
ments. The débris once brought to the river bank is 
broken up and piled, to be utilised again. 

The approximate cost of the operation cannot be arrived 
at, owing to a number of circumstances attending the work 
—floods increasing the depth of water, unforeseen difficulties 
of collecting the pieces, &c. 

We are indebted for the drawings accompanying the above 
few particulars to Oppermann’s Nouvelles Annales de la 
Construction. 





NOTES FROM PARIS. 
Paris, January 22, 1872 
Tue Soctety or Cryit ENGINEERS. 

Tue Society of Civil Engineers proceeded on the 8th 
instant to the election of members of council, &c., for the 
year 1872. M. Yvon Villarceau, the retiring president, 
delivered a farewell speech, in which, after having alluded 
to the losses which the society had sustained during the 
past year, he gave a résumé of the principal papers which 
had occupied the meetings of the past session. 

The new president, M. Miiller, then took the chair, and 
after having thanked the society for the just tribute of 
regret to Alsace, which they had shown by his election, he 
proceeded to make an address, of which the following is an 
abstract :-— 

“When a nation has been dragged to ruin, as ours has 
been, it is the first duty of every citizen to cast aside his 
indolence and his indifference, and to occupy himself with 
affairs of interest to the country ; and more especially a 
society comprising among its members so much force and 
intelligence as this one, none must remain inactive; it 
ought to discuss all questions coming within the scope of 
its statutes which bear upon political matters; it ought in 
all questions of salaries, of degrees, of participation, and in 
many others, to give its counsel, and in all cases to ad- 
vance by discussion the grand interests of the country. The 
world knows that we have been vanquished by work and 
by discipline; having nothing to oppose against our 
enemies, not even soldiers, not even knowledge and energy 
on the part of those whose duty it was to protect us, whose 
life and intelligence ought to have been consecrated to the 
noble task, we ought to fall prostrate with humbled hearts, 
with full admissions on our lips and in our souls. 

«* Our profound abasement—will it work for good, or for 
evil? The future shall pronounce. 

“Our carelessness, our indifference, the neglect of duty, 
and of ail the rights of true citizenship, merited this cruel 
lesson. I believe, nay, I have an intense conviction, that 
our sorrow will be for the well-being of France. It is time 
that she should awake herself. She awakes; I see it, | 
feel it... . 

“‘ Let us each remember loyally our faults, our errors. 

“What power shall raise us? It is work—work every- 
where, and constant—work unceasing.” 

Such was the opening—full of frankness and power of 
oratory—of M. Miiller’s address, in proposing to the society 
by a redoubling of activity, by more complete observation 
of the rules and statutes of the association, to seek to render 





more services to the country than it had done in the time 
of prosperity. The discourse then developed a full pro- 
gramme of the means proposed to promote the advan- 
tageous services of the society. Among the questions 
touched upon in the programme we may quote that. of 
railways :— 

“It belongs to the Society of Civil Engineers,” said 
M. Miiller, “to take a part in the debate now raised by the 
complaints of commerce and of industry. None better than 
the society which reckons in its ranks a great number of 
railway men—I will say almost the creators of railways in 
France—none can better seek out the causes of the present 
evil, and study what are the changes that could be made 
in an organisation of which our misfortunes have revealed 
the bane ay Railways have been the most powerful in- 
str t ing the national wealth; the Society of 
Civil Engines ought, then, to throw light on the labours 
of the Assembly, and to ascertain whether, by extending or 
by dividing the actual réseau, and in supporting commerce 
and industry by full aid of the great companies, the fortunes 
of the nation could not in the future be increased in pro- 
portion of which the past has only indicated. At the same 
time, gentlemen, with these great questions you have to 
study if the evils of which the public complain, are due to 
the administration of the companies, or not. In place of 
being the soul of industrial enterprise—indisputable aim of 
their creation—the companies must not be transformed, under 
the influence of the Government, into formal administra- 
tions which harmonise ill with the requirements of com- 
merce and industry, in such a manner that the railways 
should be the masters of the public and not their servants. 
The evils cannot be disputed, we must seek and find the 
remedy. 

“The conscientious and comparative study of the ad- 
ministrative railway system of other countries, and the 
results you will obtain from these researches, will throw 
a great interest on your labours.” 

This paragraph relating to railways, and which we find 
enunciated with a spirit of moderation, caused some stir 
amongst the members of the society, who are attached to 
the great railway companies. These gentlemen appear dis- 
posed to take part on the side of the companies against the 
legitimate complaint of the public, and this attitude pro- 
mises for the time, when this question shall come to be the 
order of the day, a very interesting, if not impassioned, 
discussion. 

Apropos of the all-important matter of masters and 
workmen, M. Miiller presents the commencement of a sta- 
tistical work of great range :— 

“It would be extremely useful to obtain for the whole 
of France statistics of the antecedents of employers, 
managers of works, and proprietors. The immense ma- 
jority of those generally called the privileged by fortune 
are not so, and it redounds to the honour of those great 
workers; a certain number inherit fortune from their 
fathers, but the minority only can trace their affluence 
back for two or three generations. Two examples will 
serve to illustrate this idea. 

“In one of the great industries of Paris, out of a hun- 
dred persons arriving at affluence, seventy rose from the 
lowest step of the ladder, twenty commenced in good cir- 
cumstances, thanks to their fathers, six owing to their 
grandfathers. To four only fortune has been long in the 
family. In an industrial city that I know, in which there 
are many very wealthy and more rich, eighty per cent. 
have been the true architects of their own fortunes during 
the past twenty-five years; fourteen per cent. owe their 
position to efforts sustained since 1830, and partly to 
their fathers; six only trace back their wealth through 
generations. 

“Such a table of statistics would be, in truth, a revela- 
tion for all workmen worthy of the name, and the investi- 
gation would not be difficult to make. It would serve to 
show to the labouring classes, to which we also have the 
honour to belong, that almost all of us have commenced 
like them, and that almost, without exception, those who 
are regarded with envy have raised themselves by their own 
exertion.” 

The addres of the new president was received with great 
applause by the meeting, and it is to be hoped that the 
society will enter resolutely into the new road which has 
been pointed out to them. 

Lesree’s BEET-ROOoT PREsS. 

The continuous action beet-root press of M. Lebrée, of 
which we have already given a description, is placed at 
the sugar works of Grugies, near Saint Quentin, where, 
in spite of an imperfect installation, it gives satisfactory 
results. 

The pulp contains about 16 per cent. of matter which 
gives bad results under the hydraulic presses, but it is 
torn and flattened thoroughly in passing between the 
cylinders of the Lebrée press. The apparatus is arranged 
in such a way that the repair of any damage may be easy 
and rapid. ‘Thus ascrew having by accident been engaged 
between the rolls, a serious delay was apprehended. A few 
minutes, however, sufficed to repair the damage. Two new 
presses on the same system will be soon erected in neigh- 
bouring factories. 





PHOTOGRAPHIC PLANCHETTE. 
The photographic planchette, invented nine years ago 
by M. Chevalier, has been perfected by the perseverance 
of its author with the assistance of M. Dubosq, the able 








mathematical instrument maker. The Société d’Encourage- 
ment has been studying the interesting invention, and we 
extract from the notice just published the following infor- 
mation about this ingenious apparatus. 

In its primitive arrangement a dark chamber moving 
around a vertical axis, so that it could be directed to the 
different points of the horizon, composed the principal part 
of the machine. In the focus was placed a circular glass 
plate moving round a horizontal axis, situated above the 
optical axis. The image was reflected on this plate at a 
certain distance from the centre. 

The rotative movement of the chamber was transmitted 
to the plate by gearing, in such a manner that the angular 
displacement ef the chamber round its centre was exactly 
equal to the angular displacement of the dark chamber. 
By taking pictures according to a certain number of deter- 
mined directions, partial views were distributed all around 
the plate, according to the order of succession corresponding 
to the respective positions of the objects seen from the 
camera. 

The apparatus gave, also, the angles of the azimuth of a 
certain number of stations around a fixed point arbitrarily 
chosen, just as is done with the ordinary planchette. 

The improvements made in, the apparatus have especially 
for their “object the grouping: of the parts more symmetri- 
cally, to increase the stability, to render the manipulation 
more easy, and the accuracy more certain. 

The new planchette is carried on a strong tripod, in the 
centre of which rises a vertical axis, to the middle of which 
is fixed a horizontal circular disc, supporting the sensitised 
plate. The disc is inclosed entirely by a cylindrical 
box serving as a dark chamber, and arranged so that 
the photographic plate can be easily introduced and 
removed, without bringing it in contact with the light. 
Above the dark chamber is fixed the objective system in- 
tended to produce on the plate the image of the exterior 
objects. It is a horizontal tube, carrying at one end the 
level, and at the other a prism reflecting the image on the 
horizontal plate. The dark chamber can be left fixed, and 
the sensitive plate can be turned in such a way as to receive 
the various portions of the successive images. 

The plate may also be left fixed, and the dark chamber 
of the objective system may be turned in such a manner 
as to sweep successively all the points of the horizon. To 
secure in this case the direction following the range, and to 
preserve an exact image on the plate, there is placed above 
the objective system a small telescope furnished with a 
level, and hinged horizontally. Above the plate where the 
image should be thrown is a diaphragm in the form of a 
sector, traversed by a thread following one of the dia- 
meters of the dark chamber. A magnifying glass, fixed to 
the apparatus, allows the operator to see that there is in the 
image on the plate the point coinciding with the thread. 
It is then possible, in turning the dark chamber, to make 
with the thread the image of a dividing mark. The opera- 
tor notes those successive dividing lines by which he can 
regulate the position, and the picture obtained will carry 
the trace of the thread, and besides the angles found by the 
different images will be precisely the angles of position of 
the various positions in relation to the station where the 
operator stands. 

The negatives obtained on the glass are printed on paper, 
and from them the angular distance of the various points in- 
cluded can be obtained. The Chevalier apparatus appears 
to be destined to play sooner or later an important part 
in topography and military science, it has the advantage of 
preserving in the negatives the authentic data which assist 
in making a survey, and the method has the special 
value of eradication of errors in reading or measur- 
ing. Much more rapid than any other means, it contains 
within itself an infallible means of making numerous tests 
from the same station, and the absence of all calculations 
enables any operator to use it. Its sole inconvenience 
lies in the delicate manipulation inseparable from the photo- 
graphic art, but this drawback is a very slight one. 

The inventor of the planchette, M. Chevalier, died just 
as he had completed a work intrusted to him by the Minister 
of War, and which had been too trying for him. The 

jociété d’ Encouragement regrets not to have the power of 
congratulating him, but it gives to the apparatus its full 
approval. 
Tue LATE M. Compes. 

The death is announced of M. Combes, Member of the 
Institute, Inspector-General of Mines, Director of the School 
of Mines, and a leader of French science. We shall give 
shortly a concise biography of this lamented engineer. 








Tae Frencu Iron Trape.—In the Meurthe and the Mo- 
selle the iron trade displays great activity, and several im- 
portant works are being created. The great establishment 
of MM. Ernest Gouin and Co., in the Loire Inférieure, will, 
it is stated, be shortly reopened. 


CaNnapIAN Raitways.—The St. Lawrence and Ottawa Rail- 
way Company is seeking for powers to extend its line from 
the Canadian legislative capital along the north bank of the 
Ottawa to Portage du Fort and Pembroke, and thence to 
Lake Nipissing and Georgian Bay. The first sod of the 
southern extension of the Wellington, Grey, and Bruce 
Railway has been turned at Listowel. A contract for the 
section of the airline of the Great Western Railway of 
Canada has been let by the directors to Mr. Hendrie, of 
Hamilton. 
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CONTENTS. 

PAGE ) PAGE 

Literature ‘seccesecseceeseseseres 51 || Notes from Cleveland and the 
Experiments and Researches on Northern Counties ...........+ 63 

the Efflux of Elastic Fluids .... 51 Locomotive for the Southern 
Danks's Rotary Puddling Furnace 53 | Railway of Austria .......... 64 
Puliman’s Sleeping Cars ........ 57 | The Royal Scottish Society of Arts 64 
Hooping Boiler Fiues ..., 57 || Continuous Brakes ............++ 65 
The Pont Bineau, Paris .. . 58 || The Proportions of Pipes ........ 65 

Notes from Paris ..... 58 || Progress of South Yorkshire 
Hydraulic Tools .. 59] MN ONDE cideccocabavesscseat 66 
Atlantic Cables ..........0000..00 59 || The Scotch Iron Trade in 1871 .. 66 
amite in Germany .......... 60 | Notes from Germany ..........++ 66 
China and Japan Telegraph 60 || Recent Patents ..............+.08 67 
DEE 476006660séce0eee0 60 | Continental Paving ............+. 67 

Naval Architecture ............++ 61 || The Annual of the School of Naval 
Somerset Dock, Malta ..... 62 | Architecture 67 
Private Bills in Parliament 53 || Notes from the South-Wes' 68 
Notes from South Yorkshire .... || Notes fromthe North .......... 68 

Foreign and Colonial Notes 














ENGINEERING. 


FRIDAY, JANUARY 26, 1872. 








HYDRAULIC TOOLS. 

WHEN it is considered to what a great variety of 
purposes hydraulic power is now applied, it appears 
somewhat singular that its employment for driving 
machine tools has up to the present time made but 
very slight progress. Hydratlic power is now gene- 
rally used in our large establishments for working 
hoists and cranes of all kinds, for working presses, 
for drivng grain-carrying machinery, for open- 
ing and closing bridges and lock-gates, and for a 
variety of work which it would be impossible to 
enumerate here; but its employment for giving a 
simple rectilineal movement to a cutting tool, or for 
imparting a similar motion to material to be brought 
under the action of such a tool, has hitherto been 
exceedingly limited. It is not long since we pub- 
lished in our columns a sensible letter* from Mr. 
Ralph H. Tweddell, of Sunderland, in which he 
directed attention to this very subject, and pointed 
out the peculiar applicability of hydraulic power for 
working reciprocating tools, mentioning at the same 
time the great simplification in the construction of 
such tools, and in the arrangements for driving 
them, which the employment of that power would 
effect. Mr. Tweddell is himself a successful maker 
of hydraulic -puncliing and rivetting machines, and 
hence it may be deemed possible that he has spoken 
with a certain amount of partisanship ; but while 
this may be true, it is equally true that he has had 
experience in the matter, and in the main we en- 





* Vide page 219 of our last volume. 


-| drilling machines. 








tirely agree with his arguments. We are perfectly 
aware that machine tools worked by hydraulic 
power are by no means a novelty. Messrs, Tangye, 
of Birmingham, have for a very long time past made 
and used hydraulic punching and shearing machines, 
while many years ago Mr, James Fletcher, of Man- 
chester, designed an hydraulic planing machine, 
and more recently, Mr. Robert Wilson, of Patri- 
croft, patented an arrangement of such a machine. 
On the Continent, too, tools worked by hydraulic 
power have been used to some limited extent, and 
there are, or were, several such tools at Krupp’s 
great works at Essen. All these, however, are but 
isolated instances, and the fact remains that hitherto 
machine tools worked by hydraulic power have met 
with no general application. 

The reason for this is to be found, we believe, 
not in any objection to the employment of hy- 
draulic power per se, but in the fact that the chief 
business of machine tool makers consists not in 
furnishing complete sets of tools for new works, 
but in making additional machines for ‘works 
already established. The great bulk of the works 
to which tools are supplied, in fact, are provided 
with engines, and shafting, and facilities for driving 
such tools by belts in the ordinary way ; but they 
are not fitted with the requisite pumps, pipes and ac- 
cumulators necessary for working the machines by 
hydraulic power. ‘This being the case, machine tools 
have been, and are, manufactured to suit the cir- 
cumstances under which they are generally used, 
and no steady attempt has been made to introduce 
patterns which could be advantageously employed 
in instances where hydraulic power is available. 

Another cause which has, we think, had a good 
deal to do with restricting the application of hy- 
draulic power to machine tools, is that that power 
is not readily applicable for driving tools requiring 
a rotary motion, such, for instance, as lathes and 
It is true that some heavy ma- 
chines of these classes have been constructed with 
small hydraulic engines attached directly to them ; 
but such an arrangement would be too costly for 
employment in the case of small machines, and 
hence even if hydraulic power was employed to 
work the reciprocating tools, shafting would, it 
is argued, have to be provided to drive machines 
requiring a rotary motion. In many establishments, 
however, such as shipyards and bridge works, for 
instance, where punching and shearing machines 
and rivetters are often distributed over a large area, 
the employment of hydraulic machinery would do 
away with long lengths of shafting or long ranges 
of steam pipes, besides effecting an important saving 
in the matter of belting; and in such instances 
hydraulic tools appear particularly applicable. 

We have pointed out some of the causes which 
have probably retarded the introduction cf hydraulic 
tools, but we believe that as time passes on these 
causes will have less and less effect. Every year 
witnesses the more extended employment of hy- 
draulic appliances, and as our large works get more 
and more completely fitted up with the requirements 
for working such machinery, so will there be more 
and more inducement to turn hydraulic power to 
account to work machine tools, and particularly 
those in which a reciprocating motion of the cutting 
tool is required. With hydraulic power available, 
too, it will, we think, be found profitable to provide 
the larger machines with hydraulic engines directly 
attached to them, just as such machines are now 
frequently fitted with small independent steam 
engines, and we believe that this system will be 
found particularly advantageous in the case of the 
extremely heavy tools which the modern require- 
ments of mechanical engineering render it neces- 
sary to employ in many works. As regards the 
working of the smaller tools requiring rotary motion 
there is, as we have said, at present some difficulty ; 
but it is a difficulty which we believe to be by no 
means insurmountable. For driving very light tools 
small turbines might probably be employed, while 
for actuating machines of an intermediate size, 
turbines might also be used, or perhaps some simple 
form of rotary engine, such for instance as Behren’s. 

It may be urged against these ideas that the plan 
of working a number of machines by hydraulic 
power involves an outlay for pumps, accumulators, 
piping, &c., which is very considerably in excess of 
that necessary for providing an equivalent length 
of shafting, while the friction of the water in the 
pipes, the losses from leakage, &c., give rise to a 
material waste of power where the hydraulic ar- 
rangement is used, There is no doubt some truth 
in these arguments, but we believe that they 
will not be found to possess material importance 








where hydraulic power is applied on a large scale. 
It must be remembered that, employing hydraulic 
power, not only are main lines of shafting dis- 
pensed with, but also all countershafts and belt- 
ing, while the power is given of adjusting the speed 
of any machine so driven to the greatest nicety 
without the employment of double-cone pulleys and 
equivalent arrangements. In the case of recipro- 
cating tools, also, the construction of the machines 
themselves may be much simplified if they are 
driven by hydraulic power, and the saving thus 
effected -in many establishments in the cost of 
planing, shaping, and slotting machines would go 
far towards providing the means for driving ma- 
chines requiring rotary motion. 

To obtain the full benefit of such a system of 
working machine tools as that of which we have 
just been speaking, it would be necessary, of course, 
that it should be carried out on a large scale; but 
its employment in even a less complete form would, 
we believe, be attended in many instances with ad- 
vantage. Ample experience has now been had with 
hydraulic machinery, and there need be no fear of 
its want of reliability, or doubt of its being possible 
to work it with economy ; and just as we now find 
those who are employing hydraulic cranes and 
similar machinery convinced of the advantage of 
the system, and unwilling to return to any older 
plans, so we believe that ultimately we shall find 
our large workshops supplied principally with tools 
worked by hydraulic power to the displacement of 
shafting, belting, and their accompanying com- 
plications. 








ATLANTIC CABLES. 


A very short time since some unpleasant rumours 
were afloat relative to the condition of the several 
Atlantic cables. It had been known for a long time 
that a slight fault existed in the French Atlantic 
cable, but the rumours referred to affected the 
condition of the two Anglo-American Company’s 
cables. 

The rumour was met not by a contradiction, but 
by a confirmatory statement from the directors, 
who informed the public that, ‘according to the 
results of the tests reported by the company’s 
superintendents at Valentia and Heart's Content, 
the insulation of the cables both of 1865 and 1866 
showed a considerable decrease. It is proper, how- 
ever, to add that this decrease of insulation does 
not at present interfere with the regular and rapid 
transmission of messages. With a view of ascer- 
taining more accurately the exact condition of the 
company’s cables, the directors have determined to 
send Mr. Willoughby Smith to Valentia to supple- 
ment the tests made by the company’s super- 
intendents.” 

The directors could not have made a better 
choice. Mr. Smith is well known as second to none 
as an electrician conversant with the electrical pro- 
perties of submarine cables, and, shortly after his 
arrival at Valentia, we are informed of the results 
of his tests by a letter from the secretary of the 
company. ‘I have the pleasure to inform you that 
the decrease in insulation has, from a series of tests 
conducted by Mr. Willoughby Smith, been found to 
be in the land portion of the cables upon the Irish 
side, and that the faults can in consequence be re- 
paired without difficulty, and at a moderate ex- 
pense,” 

Accordingly, the ill effect of the rumours vanished, 
and shares went up again; but there are two points 
in this little incident which deserve attention. The 
knowledge of any such thing happening as a de- 
crease in the insulation of the cables must neces- 
sarily have been known to a very few indeed, one 
may safely ask how such a thing oozed out, Again, 
have not such an important company as the Anglo- 
American officers of their own, or indeed an elec- 
trician sufficiently skilled and experienced to be able 
to localise such faults without the necessity of call- 
ing in foreign aid ? 

We cannot help thinking that the fault in itself 
is sufficiently commonplace as to have not only been 
noticed, but also found out and repaired without the 
attention of the public being called to the matter. 
The question of more Atlantic cables has been 
lately revived very strongly, and the announcement 
of a contract having been signed for another cable 
may most probably have been precipitated by the 
untoward publicity of the late rumours. However 
this may be, the question of an additional Atlantic 
cable could only be one of time. Sooner or later it 
must come, and it would seem that the policy 
adopted has brought about the event sooner. The 
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success, in a pecuniary as well as in a scientific 
sense, of the Atlantic cables has made the matter a 
necessity, and as no doubt need now be felt respect- 
ing the ease of laying more cables, the profit seems 
pretty certain. We shall be glad, also, to see an 
extension in a competitive sense, so that many 
people may be able to make use of Atlantic tele- 

aphy, who are now, by the high tariff, debarred 
Som such a luxury. 








DYNAMITE IN GERMANY. 

Amonest the great number of explosive com- 
pounds which have in later years come under public 
notice, M. Nobel’s dynamite has found most favour 
with German miners ; they now use it freely instead 
of powder, and they state that judiciously employed 
its power may be considered three times as great as 
that of the latter. ‘The common mode of igniting 
the dynamite cartridges is by using the safety fuse 
with a percussion cap at the end ; toa great extent, 
however, electricity is now applied for this purpose, 
and the mining engineer, Abegg, of Bistritz, in 
Bohemia, has greatly facilitated this method by 
inventing a very ingenious little electric machine 
which is much used, as is also his mode of charging 
the bore-holes by inserting a wooden rod with two 
grooves by the side of the cartridges. By adopting 
this arrangement he insures a greater effect and 
increases the safety whilst loading. Another mode 
of employing dynamite, without the use of holes, 
is now much adopted, the dynamite being, accord- 
ing to this plan, simply placed loose upon a large 
block of stone, which is to be broken, and then 
covered with wet clay, and set fire to in the usual 
way. ‘This is much practised at the old mine Ram- 
melsberg, near Goslar, in the Hartz, and other 
places. 

The dynamite, as is well known, consists of a 
mixture of pure silica and ordinary nitro-glycerine, 
the former absorbing about one-third of its bulk of 
this very dangerous fluid. The silica used for this 
purpose in Germany is the so-called Kieselguhr, 
that is, an aggregate of silicious shells of extinct 
infusoriz found in large beds in some of the more 
recent geological formations. ‘The material is found 
in some peat bogs near Eger, Berlin, and Luxem- 
bourg, from which latter place the greatest part of 
Nobel’s raw material is derived. Another consider- 
able bed of similar silicious remnants of extinct 
infusorie was lately discovered between the villages 
of Altenschlirf and Steinfurth, Grand Duchy of 
Hesse ; it is imbedded in clay only a few feet below 
the surface, and has a thickness of more than 15 ft. 
This Kieselguhr was analysed by H. Tasche and 
found to contain silica, 91.5, oxide of iron, 0.5, 
water and organic matter, 8.0. It is very well 
suited for manufacturing dynamite, waterglass, and 
other purposes. 

The question is still under discussion in Ger- 
many, as it also is here, whether such nitrated 
organic explosives as nitro - glycerine, dynamite, 
lithofracteur, gun-cotton, and others should be ad- 
mitted to transport upon public railroads, and their 
more extended use in mines will, of course, much 
depend on their facility of transport. It is, there- 
fore, of interest to know that the Government Board 
of Mines (Oberbergamt) for Rhineland, at Bonn, 
recently issued new regulations for the ‘‘ use of ex- 
plosives containing nitro-glycerine, particularly dy- 
namite.” These regulations lay the greatest’ stress 
upon the fact, that nitro-glycerine exposed to a 
temperature below 46.5° Fahr., begins to harden, 
and that it then becomes very dangerous on ac- 
count of its increased liability to explode. It is, 
therefore, insisted on that the cartridges should be 
ane eg from freezing, by keeping them in warm 
ocalities, or if they are frozen, that they should not 
be thawed near any open fire or upon a stove, which 
has too often been tried with a fatal result, but that 
warm water should be used for this purpose. Al- 
though dynamite is more dangerous than common 
powder, it is noteworthy that accidents in German 
mines have not increased since its general intro- 
duction. 








THE CHINA AND JAPAN TELEGRAPH. 

In our recent annual summary of telegraphic pro- 
gress, we alluded incidentally to the completion of 
the China and Japan Extension of the Great 
Northern Telegraph Company ; the work, however, 
possesses sufficient importance to render it desirable 
that we should give it more prominence, 

Of the several works referred to in our summary, 
it will be found that the majority of the submarine 


cables had for their insulated core a conductor of 
copper, surrounded by gutta-percha. The core of 
the special cable now referred to was insulated with 
india-rubber, of that kind known as Hooper’s ma- 
terial, consisting of various coatings made of pure 
and peculiarly vulcanised india-rubber (of its special 
manufacture we shall have more to say hereafter). 
The use of this special core has been greater of late 
years, and it is still an open question as to which is 
the best material for the insulation of submarine con- 
ductors. As, however, experience is the great master 
which teaches, we wish to place on record here 
the fact of the material being used, and the locality 
the cable was submerged. To do this, we cannot 
proceed better than by giving a general description 
of the work, including mechanical as well as nautical 
details. 

The length of cable manufactured was 2296 
nautical miles, the conductor and insulator being 
throughout of the same material, while the me- 
chanical construction of the cable differed according 
to the nature of the sea and the depth of water in 
which the cable was to be laid. 

The core (the conductor and insulator combined) 
consisted of 

300 lb. copper 
200 ,, indte-rubber 


500 ,, per nautica! mile, 
and had a diameter of 0.32in. The contract speci- 
fication required an electrical resistance of the con- 
ductor of not less than 90 per cent. of pure copper, 
and of the dielectric or insulation resistance of 
3500 millions of B. A. units at the standard tem- 
perature of 75° Fahr., this amount being about ten 
times higher insulation than ordinary gutta-percha: 
the electrostatic capacity was not to be greater than 
.44 microfarads, these measurements being reduced 
to nautical miles, No fault could possibly be found 
with the manufacturers for keeping well within the 
contract specification, for the conductivity of the 
copper wire was, after manufacture, equal to 94 per 
cent. of pure copper, and the dielectric resistance 
was equal to 4500 millions of B. A. units (or 
megohms, as technically expressed), The capacity 
was just under the specified amount. 

This cable was not alone in being greatly superior 
to the contract specification, for of the many cables 
we have at different times noticed, it will have been 
observed that they have all manifested signs of 
excellent manufacture. 

The core was manufactured in its entirety at Mr. 
Hooper’s works at Mitcham, and was then sent 
down to the cable works of the Messrs. Siemens at 
Charlton, where it was served, and sheathed, and 
finally transshipped. 

The core was first covered with servings of jute 
yarn (differing in quantity according to the size of 
cable required), and then coiled into tanks contain- 
ing a preservative compound, and was subsequently 
sheathed. 

The sizes of cables were : 

A, main cable. 
B, intermediate. 
C, shore end. 
D, heavy end. 

(A.) Main Cable.—Sheathing of 17 galvanised B.B. 
iron wires .095 in. diameter, or No. 13 B.W.G. 

(B.) Intermediate.—12 galvanised B.B. iron wires 
165 in. diameter, or No. 8 B.W.G. 

(C.) Shore End.—9 galvanised B.B. iron wires .8 in, 
diameter, or No. 1 B.W.G. 

(D.) Heavy Shore End.—The intermediate or B. 
type sheathed over with 12 galvanised B.B. iron 
wires .38 in. diameter or No. 00 B.W.G. 

Each type was served over with hemp and a 
silicated asphalte compound. 

The total amount of each type was: 

A eee .. 1675 knots. 


eee 


B eee ove eo S86 ap 


207 ,, 
50 


Total ... woe 2296 
After completion, the cable was coiled into water- 
tight tanks, the major portion sent out in tanks in 
several vessels, and being finally submerged on the 
Chinese coasts, but in a somewhat different manner 
from that originally contemplated. 

The sections laid were from Hong-Kong to the 
island of Gutzlaff, off the mouth of the Yangtse 
river, in an average depth of 40 fathoms of water ; 
from there two cables were laid up the river in 
shallow water to near Shanghai, a length of about 
900 miles. From Gutzlaff the second section was 
laid to Nagasaki, in Japan (350 miles), at a depth 
of about 80 fathoms. e third section was laid 


Cc 
D 





from Nagasaki to Wladiwostock (Siberian Russia), 
about 700 miles, in an average depth of 200 fathoms 
of water. At this point, the winter being very 
severe, it was considered necessary to protect the 
cable from the effects of ice, and accordingly the 
shore ends were protected by a series of piles 
representing a dam, and running out for some 
distance. 

The connexions between the cables and the towns 
were made at Hong-Kong by a land line 9 miles in 
extent, and at Shanghai by a double line of 3 miles 
from Woo-sung, where the river cable lands. At 
Nagasaki 2 miles of overground line were used, and 
~ Wladiwostock a street length of underground 
ine. 

The line throughout has been working for some 
time satisfactorily with Wheatstone’s instruments, 
but not at such a speed as we should have expected. 
It has, however, opened up a second route to the 
East, and is, therefore, for that reason alone most 
valuable. Forming such a link between the Straits 
settlements, China, and Japan, it must have a most 
important influence on commercial enterprise. We 
regret, however, we cannot give some details as to 
its through working with England, but we trust, 
hereafter, to be able to place before our readers 
some interesting details on this point. 

The question of the superiority of one insulator 
over another is most interesting ; the experience of 
gutta-percha is most extended; that of india- 
rubber—its application having been more recent— 
is not so extended. There are, however, now, we 
believe, sufficient data obtained to enable us (were 
those data accessible) to make some really com- 
parative statements respecting the rival dielectrics, 
and we trust soon to place before our readers some 
interesting details of their respective performance. 








SILICATE PAINT. 

AN extremely curious local deposit of almost pure 
silica was recently discovered in one of the hills in 
North Wales. The deposit lies in a basin of vol- 
canic origin, at a considerable level above the sea, 
and forms the bed of a small lake about 2 miles in 
length and 1 mile in width. The silica bed has a 
thickness of several feet, and overlies a second 
deposit of greater thickness, but of less purity. 

The analytical chemists speak of the material as 
a great natural curiosity, and Professor Flageolet, 
of Paris, presents the following analysis : 

parts. 
Silex 79 
Water... ue on ove 13 
Oxide of iron one ee pee an 3 
Alumina ... eee ove ici ese 4 
Magnesium ee ove eee eee 1 


100 


He states that so far as his experience extends, 
the material is unique, and points out that it 
possesses a wide range of usefulness in the arts and 
manufactures, Thus it would be especially suited 
for producing crystal glass, and in the manufacture 
of porcelain, especially if the small percentage of 
oxide of iron were removed from it. Again, the 
chemists of the Liverpool Assay Office report that 
they consider this earth as the most peculiar and 
interesting material that has come under their 
notice, and they agree in stating that it is almost 
pure silica thoroughly calcined, and reduced to such 
an impalpable powder as to be, without further 
treatment, fit to be employed in many ways. 

The material, when excavated, is freely washed 
in water, which holds it in partial suspension, and 
is then allowed to dry, when it becomes brilliantly 
white, and is more finely divided than could be done 
by any mechanical means. 

At present the only use made of this silica is in 
the production of paint. For this purpose it is espe- 
cially suitable, as it mixes freely with the pigments 
and oils, and is worked with the greatest ease. 
Moreover, it entirely resists the action of any acid, 
and withstands the effect of heat. Added to these 
advantages are those no less important, that the 
paint has no metallic base in its composition, and 
that when laid on, it becomes extremely hard, and 
polished on the surface ; and it will be understood 
that, were there no other purposes to which this 
curious material could be devoted, the manufacture 
of paint, comprising the advantages mentioned 
above, is no small matter. The proprietors of this 
deposit have for some little time past been producing 
this paint at the works of the Silicate Paint Com- 





pany, Fenwick-street, Liverpool, and extended 
trials have been obtained with it. Amongst 
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others, the Trinity Board of Hull, the Austrian 
Lloyds of Trieste, the Admiralty, and the Millwall 
Dock Engineering Company are using it extensively. 
But although this is one of the most obvious uses to 
which the almost inexhaustible supply of silica can 
be put, there remain many others, and we think 
there can be little doubt that before long an ex- 
tended use will be found for it in numerous in- 
dustries. 


NAVAL ARCHITECTURE.—No. I. 
THE DEVELOPMENT OF THE SCIENCE OF NAVAL 
ARCHITECTURE FROM THE YEAR 1860 TO THE PRESENT 
TIME. 

DurinG the last twelve years we have seen our 
old wooden walls disappear from view, many of 
them without meeting a foe, to make room for the 
present fleet of ironclad ships; while all the mari- 
time nations of the earth, having found their war 
ships become comparatively useless, have been com- 
pelled to commence building afresh. This period 
will undoubtedly be remembered as one of the most 
important in the history of naval architecture. And 
it will be so as much on account of the great de- 
velopment which has taken place in the science of 
naval architecture, as on account of the vast practical 
consequences of the revolution which has taken 
place in the war navies of the world, and the less 
marked yet important changes in our mercantile 
marine through the more general and skilful adop- 
tion of steam propulsion combined with iron hulls, 
This progress in the scientific branches of the sub- 
ject, which has attracted much less attention than 
it deserves, is the more gratifying because it has 
been made entirely by our own countrymen, instead 
of being due as in former days to the researches of 
Continental savans. By this we do not mean to 
underrate the advances made by Atwood, Moseley, 
and some others, but merely to imply that in the 
early days of the science it was to foreign authors, 
among whom we may mention Bouguer, Euler, 
Chapman, Don Juan, and Dupin, we were com- 
pelled to look for all discoveries and improvements 
that were made. Now, however, the reverse of this 
is the case, for during the period we are considering 
we have been making immense strides, while there 
has been little or nothing of importance done 
abroad. 

Many causes, no doubt, could be assigned for our 
advance, among which may be mentioned the great 
interest taken by the public in the late reconstruc- 
tion of the navy, and the spirit of inquiry which 
has prevailed upon all matters connected therewith. 
Much also, as we shall see hereafter, is directly trace- 
able to accidents, especially we may mention to the 
capsizing of the Perseverance in dock at Woolwich 
in January, 1855, and that of the Captain off Cape 
Finisterre in September, 1870. The event, how- 
ever, to which we must attribute the greatest share 
of credit for imparting the impetus which has been 
given to the progress of the science is the establish- 
ment of the Institution of Naval Architects in 
January, 1860. Of course these circumstances by 
no means detract from the praise which is due to 
the individual energy and originality of the gentle- 
men who by their writings have extended our 
knowledge of the subject. 

One feature, and a very healthy feature it is, in 
the onward march of the last dozen years, which 
distinguishes it from the discoveries of earlier times, 
is that the purely analytical investigations and 
abstract reasoning go hand in hand with an ever in- 
creasing and reliable record of the various properties 
and elements of actual ships, obtained either by 
calculation or experiment. This is a point to which 
we attach great importance, as we believe it will 
lead toa more easy, rapid, and uniform develop- 
ment of the science than in former days, when for 
want of fixed data its progress was necessarily 
slow and fitful. 

In order that we may be able to trace the steps 
by which, since 1860, we have arrived at our pre- 
sent state of knowledge, it will be necessary to 
describe briefly the state of naval architecture at 
that period. It is not difficult to do this with the 
assistance of two papers which were read at the 
first meetings of the Institution of Naval Archi- 
tects in March, 1860, and were printed in the first 
volume of their Transactions. 

The first of these papers is that of Dr. Woolley, 
“On the present State of the Mathematical Theory 
of Naval Architecture.” This paper gives a clear 
and interesting summary of the various points which 
had up to that time been satisfactorily settled and 
placed beyond dispute, and is also valuable as con- 








taining an able exposition of those which had still 
eluded the grasp of the mathematician and the 
physicist. 

The points which may be considered as settled 
at that time are briefly as follows : 

The naval architect, if he knew the total weight 
of his ship, and the weightsin her, could determine 
how deep in the water she would float, because he 
had within his reach the means of finding the volume 
of displacement up to any water line, and it was 
known that the weight of the volume of water dis- 
placed by a ship afloat was equal to the weight of 
the ship. The method pursued was exactly the same 
as that now in use, viz., by applying one of Simpson’s 
rules to find the areas of equidistant water planes, 
and then applying a similar operation to these areas 
by treating them as ordinates of a fresh curve. 
Simpson’s rule was first reduced to a practical 
form by Chapman, the Swedish chief constructor, 
whose work was translated into the English lan- 
guage by Dr. Inman, and published in 1820. Of 
course the difficult and laborious part of the opera- 
tion was then, and always must remain, to find the 
weight of the ship with any degree of accuracy. 

He had next to satisfy himself that the ship 
should, when afloat, have the required trim. In 
this case it was, as at present, necessary to start 
upon the basis that the position, as regards fore and 
aft direction, of the centre of gravity of the ship and 
weights carried, was known. The position of the 
centre of buoyancy could be found then by Simp- 
son’s rule as at present, and the second condition 
of equilibrium of a floating body, viz., that the centre 
of gravity should be vertically over the centre of 
buoyancy (which was also known), could be applied. 
The barrier here, again, was, as it still remains, 
the great labour involved in finding the position of 
the centre of gravity of the ship and cargo. The 
position of the centre of buoyancy, as regards 
height, could also be found by a process similar to 
that for fore and aft position. The question of 
trim was, however, not so much within the grasp 
of the naval architect twelve years ago as it is at 
present, as we shall show when we come, later on, 
to deal with the longitudinal metacentre. 

After the displacement and trim of the ship have 
been dealt with, the next point of importance is the 
stability. And here again we may say, if we con- 
fine ourselves to the case of a ship in still water, 
that the abstract problems had been satisfactorily 
solved. Having the height of the centre of gravity 
of the ship, the statical stability at small angles 
could be found, to a fair degree of approximation, by 
means of the metacentre, a point whose properties 
were first discussed by Bouguer in his 7raité du 
Navire, published in 1746. Atwood also had, in the 
Philosophical Transactions for 1796 and 1798, after 
discussing the properties of the metacentre, and 
showing ,that for many possible forms the meta- 
centric stability might differ considerably from the 
actual stability at finite angles, produced his well- 
known formula for finding the actual statical sta- 
bility at any angle. This formula remains in use at 
the present time, and, moreover, it is of far greater 
practical importance now than it ever was before. 
Atwood had himself given a method for applying 
his formula, but it was extremely clumsy and 
laborious, and left room for several attempts to be 
made for doing this in a more easy and satisfactory 
manner, Among the methods in existence in 1860, 
we may mention those of Dr. Inman, Mr. Samuel 
Read, and Dr. Woolley. ‘These were all, however, 
open to the same objection, even for the limited 
use to which they were applied when the finite sta- 
bility at one angle of about 10° was considered all 
sufficient. Fortunately they have all been super- 
seded by a method of applying Atwood’s formula, 
of which we shall speak hereafter, as it is admirably 
adapted for all the purposes of the more recent in- 
vestigations, of which the curve of stability forms 
the central feature. 

It is scarcely necessary in the present articles to 
enter into the mathematics of the three foregoing 
principles of ship design, namely, displacement, 
trim, and statical stability, because we think they 
are pretty generally understood ; at all events there 
is no part of the subject which has been so often 
and so clearly explained, or which is so fully treated 
of in every work on naval architecture; and they 
are therefore easily accessible to the reader. 

Another investigation we may bring under 
notice here, as it bears a close relationship to 
statical stability, and is likely to become of scarcely 





less practical importance than the latter to the 
nwt architect, is that of the dynamical stability, 





which was first discussed by the late Canon Moseley 
in the Philosophical Transactions for 1850. It 
gives the units of work done in heeling a ship over 
to a certain angle, as the statical stability gives the 
moment of the couple which would just hold her at 
that angle, and we are not aware it was ever calcu- 
lated for a ship before 1860. Indeed it was not 
until the following year, 1861, that any satisfactory 
method of applying the mathematical formula of 
Canon Moseley to find the dynamical stability of a 
ship was brought forward. 

ae other kind of stability we may mention, 
although it has always been of secondary importance, 
and, owing to the adoption of a different, and, as we 
think, clearer treatment of the matter by Professor 
Rankine, has been rendered of no practical import- 
ance. It is the moment about the ship’s centre of 
gravity of the resistance of the fluid against the lee- 
side of the vessel, acting through its centre of effort. 
When this force was taken into account the mo- 
ment of sails was taken about the centre of gravity 
of the ship, but now it is seen that by taking the 
moment of sail rouud the centre of lateral resistance 
the question is simplified, and the necessity for 
taking account of this so-called hydrodynamical 
stability disappears. 

So far, then, as the leading principles of stability 
are concerned, it may be said that they were under- 
stood in 1860, as well as they are at the present time. 
When, however, we come to the application of those 
principles we cannot say as much. Still keeping to 
the question of finding the statical and dynamical 
stabilities for aship at any finite angle, let us examine 
what had been done. We have shown that one of 
the essential conditions for performing such calcula- 
tions is that the height of the centre of gravity of 
the ship must be known. But unfortunately this 
was scarcely ever the case. On this point much 
light is thrown by the second paper, to which we 
have before made reference, and which is by Mr. 
Barnes, and entitled ‘‘ An Account of Experiments 
performed on board of some of Her Majesty’s Ships 
in 1855, 1856, and 1857, for the purpose of ascer- 
taining the Heights of their Centre of Gravity.” 
Mr. Barnes tells us that the subject of finding the 
height of the centre of gravity of ships by actual ex- 
periment was forcibly brought under the notice of 
naval architects by the upsetting of Her Majesty’s 
ship Perseverance in the dock at Woolwich in 1855, 
which many of our readers may remember took 

lace when the ship was settling upon the blocks. 

t was then that recourse was had to a simple and 
easy method of effecting the desired object which 
ined been published nearly a century before. The 
requisite details for carrying outthe experiments, and 
for making the calculations, were given by Don 
Juan d’Ulloa, and a few years later by Chapman, 
who proposed from the results of such experiments 
to calculate the dimensions of the masts and yards 
for all ships of war. ‘The first and cnly experi- 
ments, made in England, before the capsizing of the 
Perseverance, for finding the height of the centre of 
gravity, were conducted by some of the members of 
the first School of Naval Architecture, and performed 
on the Scylla and Rover, both 18-gun ships, in 1830 
and 1832 respectively, an account of these trials being 
published in Creuz’s article on shipbuilding in the 
‘« Encyclopedia Britannica” and in the ‘“‘ Papers on 
Naval Architecture.” Nothing can be more true 
than the remarks of Mr. Barnes, where he says: 
‘‘ The importance of making the experiments must 
therefore have been well understood, as was also 
the mode of performing them ; and it is surprising 
that so many years passed away before any attempt 
was made in England to carry them into effect, 
especially when it is considered that any naval 
captain with a small amount of mathematical 
knowledge, and the possession of the drawings of the 
ship, could ascertain for himself the position of the 
centre of gravity of his ship in a very short time.” 

It is true that, as Mr. Busnes tells us, attempts 
were made to find the height of the centre of 
gravity by direct calculation as early as the close of 
the seventeenth century, Don Juan, whose ‘‘ Exa- 
men Maritime” was published in 1771, having 
calculated it for a 60-gun ship. The members of 
the late School of Naval Architecture also had 
calculated the same for two line-of-battle ships; 
and it had also been done by Mr. Wilson, late of 
the Admiralty office, for four ships of war of 
different classes; and Mr. Barnes, continuing, says: 
‘“‘ Recently the centres of gravity of ships of war of 
a novel construction have been thus obtained, when 
they could not be inferred from those of existing 
ships; but notwithstanding the immense amount of 
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labour bestowed on the calculations, the results 
have always been considered doubtful.” In the ex- 
cellent paper from which we have drawn the above 
short sketch of the history of centres of gravity of 
ships, Mr. Barnes gives the results of inclining ex- 
periments for nine ships of the royal navy, and 
fully explains the method pursued in finding them ; 
and this is the first important step in a direction 
which, in our opinion, will lead to very valuable re- 
sults. It may be said that the centres of gravity of 
these nine ships were found before 1860, and that 
is the fact, but they were not published until that 
year, and the more important results which have 
followed from similar experiments have all fallen 
within our prescribed limit of time, It is therefore 
obvious that very little could have been known 
about the actual stabilities of ships when so little 
of a definite character had been done to find the 
height of the centre of gravity. However, it is 
certain that the finite statical stability at a moderate 
angle was found for several ships by Mr. Samuel 
Read and other members of the first School of 
Naval Architecture, but we are not sure that in all 
cases they had certain knowledge of the height of 
the centre of gravity. Moreover, we shall be able 
to show that, even if the absolute position of the 
centre of gravity was known in every case to 
which we have alluded, the knowledge they acquired 
about the stability of their ships was incomparably 
less than that which is known for most of the ships 
of the Royal Navy in the present day; and we 
hope at no very distant period to be able to say as 
much for the state of knowledge as regards the 
mercantile navy. 

When we turn from the question of stability to 
consider the rolling of ships and their general be- 
haviour, we get upon much more unsettled ground. 
In fact, it is in the part of the subject which com- 
prises the rolling of ships, and especially rolling 
among waves that the greatest progess has been 
made. Canon Moseley had investigated very elabo- 
rately the conditions of a ship oscillating in still 
water in the Philosophical Transactions for 1850, but 
searcely any attempt had been made to grapple 
with the rolling of ships among waves. We have 
not space to dwell upon this part of the subject 
in the present article, but we hope in our next 
to be able to explain some of the fallacious views 
which were held upon these matters until Mr. 
Froude poured a flood of light on them sufficiently 
strong to mark the beginning of a new era of the 
science. 

Several other important branches of the science 
of naval architecture have been considerably 
developed since 1860, both analytically and ex- 
perimentally, and they well deserve attention ; but 
at present we can do little more than mention 
them. Foremost among these is the subject of re- 
sistances which has made immense progress in the 
hands of Mr. Scott Russell, Professor Rankine, and 
Mr. Froude, although it is still in a very unsettled 
state. 

Then, again, we have the questions of proportion 
of length to breadth, pitching and ‘scending, pro- 
pulsion, steering, and the balance of sail, in all of 
which some advances have been‘ mace, and, last, but 
by no means least, comes the question of structural 
improvement, and the theory of the strains to which 
ships are subject. 

Before closing this article we wish to observe 
that, although we have passed in silence over the 
investigations of Dupin, it is by no means because 
we do not sufficiently appreciate them, but because 
it has been our desire to give prominence to those 
points which immediately bear upon the practice 
of designing. The events of the last year or two 
have brought about a closer connexion between the 
investigations of the practical designer and the ab- 
stract researches of Dupin, and of this connexion 
we shall speak hereafter. 





Tue Soctrty or Encrxeers.—The Annual Dinner of the 
Society of Engineers took place on the evening of this day 
week at the City Terminus Hotel, Cannon-street. A large 
number cf the members and their friends met upon the occa- 
sion, the dinner having been postponed from the 15th De- 
cember last, in consequence of the illness of H.R.H. the 
Prince of Wales. The chair was taken by Mr. Baldwin 
Latham, the President of the Society for the past year, the 
vice-chairs being occupied respectively by Mr. J. Church, the 
president elect, and Mr. Alfred Williams, the honorary secre- 
tary and treasurer to the Society. The usual loyal, patriotic, 
and complimentary toasts were proposed and duly honoured, 
that of the Prince of Wales being very heartily received. 
The speeches were re with songs, and the evening 
was passed very pleasantly. 





THE SOMERSET DOCK, MALTA. 

Art the meeting of the Institution of Civil Engineers, held 
on the 23rd inst., T. Hawksley, Esq., President, in the chair, 
the paper read was on the construction of “‘ The Somerset 
Dock at Malta,” by Mr. Charles Andrews, M. Inst. C.E. Of 
this paper the following is an abstract :— 

The author referred, in the first place, to the original dock- 
yard at Malta, which belonged to the Knights of St. John, 
and was commenced under the administration of the Grand 
Master Emanuel Pinto, in 1765. The island came into the 
final possession of the British in 1814, when steps were taken 
to improve the dockyard, a small graving dock being then 
commenced on the east side of Dockyard Creek, but this had 
to be abandoned, on account of the character of the rock and 
of the leakage of sea water, and was subsequently converted 
into a boat slip. 

The next attempt was made in 1841, when the present 
Dock No. 1, or Old Dock, was constructed at the head of the 
Dockyard Creek. The foundation stone was laid by Sir 
Patrick Stuart, on the 28th of June, 1844, and the dock was 
opened on the 5th of September, 1848, when for the first time 
a British vessel of war was refitted for sea service at Malta. 
It was designed by the late Mr. W. Scamp, M. Inst. C.E., 
and was of the following dimensions: Length over all, 310 ft. ; 
length on the floor, 230 ft.; width between the copings, 82 ft. ; 
depth on the sill, 23 ft.; and depth on the floor, 25ft. The 
cost of this work was about 60,0007. In 1856 this dock was 
lengthened 294 ft. at the head, making the total length on 
the floor 524 ft., and the sill was lowered 2 ft., while a sliding 
caisson was put in at the middle so as to form two separate 
docks if required. The cost of these works amounted to about 
90,0002. 

The requirements of an iron clad fleet rendered it impera- 
tive, however, that a still larger dock should be constructed, 
and the Admiralty were led to negotiate with the local 
government for the possession of the French Creek, which at 
the time was fully occupied by the Maltese merchant shipping. 
In order to arrange for the transfer of this trade, the head of 
the great harbour was extended about 88 acres; 250,000/, 
being expended on this work, from the designs of Mr. Scamp. 
A graving dock was commenced in 1862, in the new harbour 
extension; but at a very early stage strong local opposition 
was encountered, and as great difference of opinion existed as 
to other sites, the Lords of the Admiralty visited the island 
in September, 1864, to decide the question. The several sites 
were examined by Lieut.-Colonel Clarke, R.E., C.B., Assoc. 
Inst. C.E., the Director of Works to the Admiralty, who 
advised the abandonment of the dock in the harbour exten- 
sion, and selected a site in the French Creek for the dock,* 
which was the subject of the present communication. The 
works were commenced in 1865, from Colonel Clarke’s designs, 
under the superintendence of the author. The length on the 
floor was 428 ft.; the length over all was 468 ft. ; the width 
of the floor was 42 ft. 6in.; the width between the copings 
was 104 ft., and the width of the entrance was 83ft. The 
depth of the invert, floor, and entrance, below the average 
sea level, was 33 ft. 6in. The cost of the dock, inclusive of 
the caisson, was about 120,000. The entrance cost 30,000/., 
exclusive of clearing the rock from the site. The work was 
partly executed by local contractors and partly by day work, 
under the direction of the author; and the dock was opened 
on the 16th February, 1871. 

In regard to the preliminary works, excavation, &c., it was 
remarked that the site was occupied by an old fortification, 
the Demi-Bastion St. Raphael, and formed a plateau 55 ft. 
above the sea level, hounded on the margin of the creek by 
a bastion wall 72 ft. high, and on the site adjoining the 
dockyard by an elevated road. There being no communica- 
tion between the two sides of this road, a tunnel, 80 ft. in 
length, was driven through the solid rock, to convey the 
excavated materials to barges for removal to sea. A second 
tunnel was also made, and 250 cubic yards of rock were 
removed daily. When the site was sufficiently cleared to the 
wharf level, 6 ft. above the sea, the dock pit was proceeded 
with. A trial shaft had been sunk, to ascertain the water- 
bearing character of the rock ; but no fissures were met with, 
and the water arising from slight cracks and partings only 
amounted to about 4 gallons a minute. An 8 HP. engine, 
with one of Gwynne’s centrifugal pumps, was put into use, 
and a 10 HP. engine was held in reserve. A large temporary 
pump well was formed 40 ft. outside the caisson groove, for 
receiving two 20-in. barrel pumpe, to be worked by a 35 HP. 
marine engine. At this time the leakage from the sea was 
300 gallons per minute, which was easily kept down by one 
small portable engine. The 35 HP. engine being ready by 
the end of February, 1867, the water was kept down to 54 ft. 
below the sea level without the other pumps. In the fol- 
lowing month the pump well was 43 ft. deep, and a great 
increase of water took place. An additional engine of 
12 HP. was used, another of 20 HP. was ready in the fol- 
lowing May, the latter being attached to one of Murray’s 
chain pumps, capable of discharging 1600 gallons per 
minute. In July the flow was gauged, and the total quan- 
tity was found to be 5725 gallons per minute. The cost of 
pumping was much increased on account of the scarcity of 
tresh water, Dr. Normandy’s condensing machines having 
to be used. The temporary pump well in the entrance, from 
which the greatest leakage concen was filled up with con- 
crete ; and another was sunk upon the wharf, 20 ft. behind 
the coping, and was worked by the 35 HP. marine engine. 
In August the site of the invert and caisson groove was 
excavated for setting the masonry. The largest fissures were 
found near the ‘centre line of the dock, 50 ft. within the 
caisson. Two lines of 12-in. cast-iron pipes were laid below 
the masonry, to lead the water from the fissures to the pumps. 
The outlets were provided with vertical disc-valves with 
screw adjustments. In February, 1868, the removal of the 
rock round the main fissures (which had been left 34 ft. 
below the sea until the invert was set) was again proceeded 


* Engr vings of this dock were published in pages 208 and 
209 of the eleventh yolume of ENGINEERING. 





with, but the discharge under so great a head continued to 
increase, and the engines were again overpowered. Wedges 
were then driven in, but new openings were formed, owin 
to the rotten nature of the rock. A 20 HP. horizonta 
marine engine was obtained to work a centrifugal pump, and 
two additional lines of 12-in. pipes were laid under the floor 
to draw the water from the main fissure. The pumping 
power now available amounted to'143 HP., while the leakage 
was 7500 gallons per minute. The labour in keeping so 
many engines in repair, and the time that would have been 
occupied in obtaining additional pumping power from Eng. 
land, induced the author to adopt the following expedient : 
The water was allowed to rise to 28 ft., to relieve the pressure, 
and a stage was formed over the main fissure. A guide box 
was then lowered upon the fissure, and within the box a long 
chisel was worked by a ringing engine, by which means a 
pit was cut in the rock, to a level of 43 it. 9 in. below the 
sea. This, being levelled, received a slab of limestone, 6 ft. 
6 in. by 3 ft. Gin. by 1 ft. 5 in., having a thick bed of puzzuo- 
lana under it secured to the slab. This being carefully set, 
the edges were filled in with wedges, and the leakage passed 
freely below the masonry to the pump wells. In July the 
masonry was sufficiently set to permit of the partial closing, 
by means of the screws, of the outlet valves, which were ulti- 
mately successively closed, and on the completion of the works 
the leakage was less than 7 gallons per minute. 

With respect to the masonry, mortar, &c., it being desirable 
that the dock should be available as soon as possible, the 
setting of the masonry was conducted with that view, the 
caisson groove and camber, the invert, and 40 {t. of the floor 
being completed first. The floor stones were set by a low 
traveller, and on these courses a staging was formed 48 ft. 
high, to receive two of Taylor’s steam travellers, which 
continued the masonry to nearly the water-line, when ordi- 
nary shears were used. The inner lining of the dock was 
formed of the hard, crystalline limestone of the island, in 
blocks varying from 3 tons to 8 tons in weight, the backing 
being of an inferior quality of the same stone. The lime 
burnt on the works cost 4s. 6d. per cubic yard; it was ob- 
tained from the best crystalline limestone, and was not 
hydraulic. The puzzuolana was supplied from the caves of 
St. Paul, Civita Vecchia, and weighed 70 lb. per cubic foot, 
its average price being 7d. The mortar weighed about 1 cwt. 
per cubic foot, but was inferior to Portland cement for water- 
tight purposes. A series of experiments was made upon the 
strength of the puzzuolana mortar, of which the details were 
given in an appendix to the paper. 

As to the excavation of the entrance, the centre line of the 
dock formed an angle of 28° with the old wharf line of the 
French Creek. The north entrance wall was thus 345 ft. in 
length from the outer invert, and the south wall 136 ft., the 
skew width across being 240ft. To enclose this within a 
cofferdam, to enable the rock to be removed to the depth of 
33 ft. 6in., would have been very expensive. The dam was 
therefore placed on the sloping rock, where its surface was 
about half that depth. The rock was then excavated in the 
usual manner up to the dam. It was now determined to 
excavate the rock under the dam, and twenty-three drifts 
were driven in the rock. These drifts were connected by 
cross cuts, leaving the dam and the bed of the creck sup- 
ported on a series of pillars. Upon the completion of the 
caisson, the sea was admitted, the dam was removed, and the 
mud was dredged from the rock. A series of 5 in. holes was 
drilled from a floating stage into the pillars, into which 
charges in tin cylinders were placed, and fired by a Wheat- 
stone exploder. The rock was then slung by divers, and 
hoisted by steam power. 

The caisson was constructed by the Butterley Iron Com- 
pany, and was upon the sliding principle, a camber for its 
reception being provided on the east side of the entrance. 
The caisson was 83 ft. long, 41 ft. high, and 12 ft. 4in. wide. 
The lower water-tight deck was 21 ft. below the top, and 
under this the water passed freely, the ends being open. 
The upper deck had a vertical movement of 2 ft., and the 
handrailing was connected with it in such a manner that it 
fell upon the deck when the latter was lowered. The deck 
was supported by seven ee of vertical legs, hinged at the 
top to two longitudinal girders, which carried the cross 

irders of the deck, and moved longitudinally at the bottom, 
fike pendulums, but supported upon the second deck on 
two rollers, attached to them. The rollers were connected 
by two T-irons, which, on being pushed or pulled from the 
end, caused the legs to assume an inclined position when the 
deck had to be lowered, or a vertical position when it had to 
be raised. The draw bars were attached at one end to two 
endless chains, working on each side of the camber, set in 
motion by gearing, driven by shafting from the drainage 
engine. The flotation of the caisson was adjusted by 35 tons 
of water ballast beneath the upper deck, which was increased 
or diminished as required. 

The pumping machinery for emptying the dock was sup- 
plied by Messrs. J. and E. A. Gwynne and Co., and consisted 
of two 60 HP. high-pressure horizontal engines, = 
three centrifugal pumps, by means of a large spur wheel, 
gearing into three pinions keyed upon the three pump 
spindles. The pumps were all driven together when the 
dock was full, but after the water was lowered 11 ft., one of 
the pinions was thrown out of gear, and at 23 ft. another was 
detached, the pumping being completed with one only. The 
quantity of water pumped out was 7,077,115 ego in four 
hours and three-quarters. The drainage of the dock while 
in use was effected by a 30 HP. engine, which also worked 
the machinery for the caisson, and the hydraulic pump for 
the penstocks. 








PorTABLE Exeixe Buripine.—Last year Messrs. Clayton 
and Shuttleworth turned out from their works at Lincoln no 
less than 947 portable engines, ‘besides 760 thrashing 
machines. This firm have lately been largely extending their 
works, already one of the finest mechanical engineering 
establishments in the kingdom. 
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PRIVATE BILLS IN PARLIAMENT. 

Tux Examiners of petitions for Private Bills on Standing 
Order Proofs in the House of Commons have been actively 
at work during the past week. On this day week they 
decided that Standing Orders had been complied with in the 
cases of the following proposed railways: The Seven Oaks, 
Maidstone, and Tunbridge Railway; the Furness Railway ; 
the Mid-London Railway (Western section); the Teign 
Valley Railway ; the Severn and Wye Railway and Canal ; 
the cashire and Yorkshire Railway (new works); and 
the Metropolitan Railway Bills. The Navan and Kingscourt 
Railway Bill was withdrawn. In the opposed case of the 
Mid-London Railway Bill the memorial of the Metropolitan 
Railway Company who are the principal memorialists was 
not sustained, and the cases of the other memorialists were 
adjourned{ to this day. On Monday the Standing Orders 
were declared to have been complied with in the following 
eases: The Great Southern and Western Railway (Tipperary 
extension) ; the Isle of Wight (Newport Junction Railway) ; 
the London and North- Western Railway (additional powers) ; 
the Londor and North-Western and Lancashire and York- 
shire Railway Companies; the South and East Coast Rail- 
way; the Liverpool Tramway and the Ventnor Railway, 
Tramway, and Pier Bills. The Continental Communication 
(Newhaven and Dieppe) Bill is postponed to the 8th Feb- 
ruary. The Port Talbot and Rhondda Valley Bill was with- 
drawn, as was also the Greenwich Extension Railway Bill, 
by which it was proposed to make a railway from Black- 
heath Hill to London-street, Greenwich. In the opposed 
case of the Towcester and Hitchin Railway, non-compliance 
with Standing Orders will be reported. 

On Tuesday the Examiners decided that Standing Orders 
had been complied with in the following cases :—The Mid- 
Wales Railway, the Great Southern and Western Railway 
of Ireland (north wall extension), the East Norfolk Railway, 
the Brighton Street Tramways, the Bristol Street Tramways, 
the Midland Railway (Nottingham and Rushton lines), the 
Midland Railway (additional powers), the Glasgow (city) 
Union Railway, the South-Eastern Railway, the Midland and 
South Staffordshire Railway, and the Temple {Subway Bills. 
This latter Bill is for forming a subway under the Thames 
from the Victoria Embankment, near the Temple to the 
junction of Princes-street with the Commercial - road, 

ambeth, on the opposite side of the river. The opposition 
to the Glasgow and Monkland District Tramways Bill was 
withdrawn. On Wednesday the following Bills were decided 
to have complied with pres Soom orders:—The Midland and 
Glasgow and South-Western Railway Companies, the Belfast, 
Holywood, and Bangor Railway, the Kilrush and Kilkee 
Railway, the Northampton and Banbury Junction Railway, 
the Metropolitan and St. John’s Wood Railway, the Daventry 
and Weedon Railway, the Hemel Hempstead and London 
and North-Western Railway, the North Wales Narrow 
Gauge Railway, the Bothwell, Hamilton, and Wisham Tram- 
ways, the Belfast Street Tramways, the London,'Streatham, 
and Croydon Tramway, the Glasgow and Monkland District 
Tramways, and the Thames Embankment (north) Bills. 
Standing Orders will be reported not to have been complied 
with in the opposed case of the Metropolitan and South- 
Western Junction Railway Bill. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippiesBroveH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a better 
attendance on ’Change at Middlesbrough than there was last 
week. More business was done, and, as was expected, prices 
were stiffer. The general quotations are now as follows: 
No. 1, 72s. 6d.; No. 2, 73s. 6d.; No. 3, 69s.; and No. 4, 
67s. 6d. Contracts for thousands of tons of pig iron are 
being made at these prices, and buyers are eager to get their 
orders placed before the list rates are further increased. 
While this prosperity prevails throughout the iron trade, it 
should not be forgotten that the makers at the present time 
are not reaping much of an advantage from the high prices. 
The fact is that nearly every smelter is now working as hard 
as possible to execute contracts entered into when iron was 
selling at 43s. to 46s. per ton for No. 3. There is little reason 
to doubt that the market will continue firm for months. 
Many persons believe that the iron trade will be in a most 
prosperous condition, without interruption, for at least two 
years. We sincerely hope that this view may be correct. 
After great activity, however, there is always a reaction, and 
it is some consolation to the makers who are not able to 
execute orders at once at the prevailing high prices, that, at 
any rate, the contracts they are now making will be re- 
munerative, and may cheer them, should bad times come 
— Satisfactory progress is being made with the new 
works, 


The Finished Iron Trade—In every branch of the 
finished iron trade there is still great activity. Prices are 
— and there is every prospect of a further advance being 
made. 


Danks’s Puddling Furnace.—Messrs. Hopkins, Gilkes, 
and Co., Middlesbrough, are progressing with the erection of 
Danks’s puddling furnace, and the Carlton Iron Company, 
Stockton, are erecting four of those furnaces. 


Dredging on the Tyne.—Last year upwards of four 
million tons of sand, mud, and stones were dredged from the 
bed of the river Tyne, and sent out to sea. Since the Com- 
mission came into existence there has been dredged from the 
bed of the river something like forty-three millions of tons. 
Vessels carrying 3500 tons can now leave the river and pro- 
ceed to sea in perfect safety. 


Shipowners and their Engineers.—The present relation of 
engineers on board steamers to their masters and owners is still 
occupying attention on the Tyne. Recently a private meeting 
on the subject was held at North Shields, and we believe the 
owners there resolved to ask the Board of Trade to abolish 
certificates for marine engineers and throw the trade open. 





Much as we like to see free trade principles flourish, we 
certainly do not agree with the owners on this occasion. 
Under many circumstances in which steam vessels are placed 
the engineers (who are undoubtedly a most intelligent and 
vehnlee class of men) have a great deal more responsibility 
than the captain. If engineers without certificates were 
allowed to take charge of steamers, there is not the slightest 
doubt that in a very short time the newspaper columns 
“ casualties at sea” would be seriously increased. 








FOREIGN AND COLONIAL NOTES. 

Railways in the Madras Presidency.—The Government of 
the Madras Presidency has intimated to the Government of 
India, that it has resolved on recommending the construction 
of the following extensions :—1. The continuation of the Car- 
natic Railway Company of its line from Cuddalore to some 
— probably Tanjore, on the Great Southern of India 

ailway. 2. The construction by the Great Southern of 
India Railway Company of a branch from Dindigal - to 
Coimbatore. 3. The construction by the State, of a line on 
the narrow gauge, from Bellary to the Bombay frontier. 
4. The construction by the State of a line on the narrow 
gauge, from Cannanore to Beypore. 5. The construction by 
the State, of a line on the narrow gauge, between Put- 
tamby and Cochin, through the territories of Cochin’ and 
Travancore. 


Northern Pacific Railroad.—It is understood that the 
Northern Pacific Railroad Company has sold to Lord Gordon, 
a Scottish nobleman, and Mr. Forbes, a Boston capitalist, a 
large tract of its best prairie land, about 180 miles west of 
Duluth. Included in the sale is the town site of Loonies, at 
the Pelican Rapids, where it is proposed to build’ up a 
manufacturing town. 


Aérial Telegraphy.—A Bill has been recently introduced 
into the United States Congress to incorporate a company, 
the objects of which are to develop and utilise the principles 
and powers of natural electricity, so as to apply that fluid to 
telegraphing, and generating Ticht, and heat, and motion. 
The possibility is asserted of telegraphing without the use 
of cables, conducting wires of any description, or even 
batteries. This is a very visionary scheme. 


Turkish Ordnance.—The Turkish Ordnance Department 
is about to make experiments with an enormous Rodman 
gun, weighin ives of 25 tons, which has recently arrived 
from the United States, and which has been successfully 
landed at the artillery wharf at Tophaneh. These monster 
guns were used with great effect in fortifications and on 
board monitors during the American civil war. 


* The Detroit Tunnel.—The present condition of the work 
of excavating a tunnel under the bed of the Straits separating 
Detroit, Michigan, from Windsor, Canada, is somewhat as 
follows: a large coffer-dam, 40ft. square, has been con- 
structed by driving down in double rows thick piles, upon 
which 6in. planks were bolted. A solid pier was then formed 
by ramming in hard blue clay, and through this néwly made 
land a shaft is being sunk. The base of the iron shaft, 15 ft. 
in diameter, 2 ft. thick, and weighing 8 tons, has been placed 
in position, and upon it brickwork, laid in asphalte, has been 
built to the height of 10ft. The weight of the irom base and 
the brickwork will gradually sink the shaft to the required 
depth of 50 ft. as the earth is taken from beneath. “When 
the bottom is reached the next work will be the éxcavation 
of the drainage tunnel. 


American Steam Navigation.—Efforts are being made in 
the American Congress this session to obtain a Bull for the 
establishment of an additional line of steamers between the 
United States and China, so that semi-monthly trips may be 
made. The Bill, although it grants a subsidy, is expected to 
become law. 


wat 

Canadian Pacific Railway.—The surveys made for the 
Canadian Pacific Railway have pris satisfactory results. 
By the route surveyed through British Columbia the gra- 
dients are lighter, the passes lower, and the distance shorter 
than by either the existing Pacific or the Northern Pacific 
routes. Minera] deposits of the richest character are also 
stated to exist in large areas of British Columbia. 


Belgian Rolling Stock.—Contracts for rolling stock have 
just been let for the Belgian State lines. For third-class car- 
riages with five compartments, M. Verbagen, of Malines, 
tendered at 267/. per carriage, and M. Thevenet, of Antwerp, 
at 268/. per carriage. These prices were exclusive of brakes. 
For similar carriages with brakes the Belgian Railway 
Working Company tendered at 2901. per carriage. Coke 
wagons were tendered for at 122/. to 134/. per wagon. Coal 
trucks were tendered for at 1017. to 102/, per truck. An- 
other adjudication for the first and second-class carriages for 
the same system is to take place shortly ; the terms insisted 
on will probably be high, as the Belgian works are all exten- 
sively well employed. 


Australian Railways.—A loan of 1,400,0001. is in con- 
templation by the New South Wales Government for the 
prosecution of further railway works in that colony. The 
death is announced of Mr. H. J. Wylie, C.E., who was sent 
out some months since from London to Tasmania, by the 
Tasmania Main Line Railway Company for the purpose of 
surveying the line. Mr. Wylie, shortly after his arrival in 
Launceston, contracted a severe cold’ while engaged in the 
surveys, and this developed itself into pulmonary affection. 
Mr. Wylie’s brother-in-law, Mr. Moline, C.E., of Melbourne, 
went over from Victoria to Tasmania, and took Mr. Wylie 
back with him to Melbourne. Mr. Wylie died in the 
Victorian capital, November 3, 1871, at the comparatively 
early age of 48, 


Progress of American Railroads.—At the commencement 
of 1832, there were 131 miles of railway in operation in the 
United States. At the commencement of 1842, the total had 
grown to 3877 miles; at the commencement of 1852, to 
11,027 miles; and at the commencement of 1862 to 31,769 





miles. This year has opened with an American railway net- 
work of no less than 62,647 miles. It is computed that 8212 
miles of new railway were opened in the United States 
last year—an astounding rate of progress even for the 
Americans. 7 


Australian Telegraphy.—The construction of the great 
overland Australian telegraph appears to be proceeding 
favourably. Telegrams from Messrs. Babbage and Woods, 
who date from Finniss Springs, report that the work is 
progressing well. At the last dates, Mr. Todd, superin- 
tendent of telegraphs in South Australia, was about to leave 
o Port Darwin to supervise the completion and opening of 
the line. 


The Port of Montreal.—A deputation of Montreal gentle- 
men has waited upon the cabinet of the Dominion of Canada 
for the purpose of urging the necessity of the assistance of 
the Canadian Government in improving the channel, so that 
sea-going vessels of 5000 tons may get up to the wharves of 
Montreal without breaking bulk. A depth of 24 ft.—an in- 
crease of 4 ft.—is considered necessary. 


Cost of American Railroads.—The aggregate cost of the 
railroads completed in the United States at the close of 
1871 was computed at the very respectable amount of 
2,950,458,436 dols. In this heavy total the middle States 
figured for 783,061,509 dols.; the eastern interior States for 
813,650,768 dols.; and the western interior States for 
515,476,059 dols. 








NOTES FROM SOUTH YORKSHIRE. 
SHErrieLp, Wednesday. 

Large Sized Armour Plate.—Last week an armour plate 
of extraordinary dimensions was rolled at the Cyclops Works, 
Sheffield, by Messrs. Charles Cammell and Co. (Limited). 
When hot out of the furnace the plate was 20 ft. in length 
9 ft. in width, and 8 in. in thickness, weighing about 26 tons. 
It is altogether of exceptional width and weight, and is in- 
tended for H.M.S. Devastation. 


New Locomotives for the Midland Railway Company.—It 
is stated that the Midland Railway Company have contracted 
with Messrs. Diibs and Co., of Glasgow, for forty new loco- 
motives, and that Messrs. Taylor and Co., of the Clarence 
Iron Works, Leeds, will supply the cranks for them. 


New Railway Stations at Barnsley. — The Midland 
Railway Company are busily engaged in altering the 
old County Court at Barnsley into a station. When the 
Midland extension from Cadworth to Barnsley took place 
it was agreed that they should have the County Court 
premises, and, accordingly waiting rooms, &c., are being 
constructed. A post-office will be on the same premises. 
From what was formerly the judge’s entrance a stair- 
case will be taken which will lead into what used to be 
the court. A booking-office, semicircular, 27 ft. in length, 
is being formed here, and on the same floor will be a general 
waiting room, 48 ft. in length, from which access can be 
gained to the platform. Messrs. Longley and Son, Leeds, are 
the contractors. Very little progress is being made with the 
new station of the Lancashire and Yorkshire Company owing 
toa strike of the bricklayers, but when finished it will be a 
very great convenience. 


The New Works near Sheffield.—It has been finally decided 
that the new works of Messrs. Wilson, Cammell, and Co. 
shall be erected at Dronfield, near Sheffield, on a site on the 
east side of thattown. The land purchased is 29 acres 3 roods 
20 perches, and it is understood that operations will be com- 
menced at once. Amongst other matters which will be taken 
in hand will be the manufacture of railway wheels and tyres, 
and especially wheels for locomotives made on an improved 
patent process, from a solid piece of steel, without piercing 
or welding. A quantity of machinery is, we believe, ready 
for use as s0on as the buildings are erected. The ironstone 
beds in the Dronfield district have never yet been opened out, 
but will now probably be worked. 


New Colliery near Clay Cross, Derbyshire.—Last week the 
new shafts of the colliery belonging to Messrs. Chambers 
and Sons, of Tibshelf, Derbyshire, reached the main seam of 
coal at a depth of about 500 yards. The bed of coal is of an 
excellent quality, and an expensive plant and machinery 
have been put down by the firm, which will be capable of 
producing a large tonnage. ‘The colliery is very advanta- 
geously situate on a branch line of the Midland Railway 
Company. 

Messrs. Charles and Co.’s Affdirs.—On the 18th inst. a 
general meeting of the creditors of this firm was held in the 
Assembly Rooms, Sheffield. From a statement read by Mr. 
Allott it appears that the liabilities are about 241,0007. and 
the assets 63,0001. Since the meeting Mr. Allott has been 
appointed receiver in the estate, but it is understood that 
energetic efforts will be made to prevent the concern getting 
into bankruptcy. 

New Bessemer Steel Works near Rotherham.—Messrs. 
Hampton, Radcliffe, and Co., manufacturers of Bessemer 
steel in all its branches, have just commenced operations at 
their new works at the tg near Rotherham. These 
works are advant usly situate within twenty yards of 
the Midland Railway, near the South Yorkshire Railway ; 
and have the river at the front. An engine house and 
cupolas, together with a shed for steel converters, at present 
constitute the works. The two larger cupolas are used for 
smelting hematite pigs, arid the two smaller ones for dealing 
with spiegeleisen. A lift, worked by hydraulic power at 
present, raises the pigs to the top of the cupolas; but by the 
extension of the Midland Railway siding on a level with the 
top, the lift will be dispensed with. The engines are each of 
60 horse power; 100 men are employed, but the firm are 
about to erect a large shop for the reception of a 6 ton ham- 
mer, which is being made by Davy Brothers, Sheffield, and 
other sheds, &c., which will enable them to employ 500 or 
600 men. 
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NAYLOR’S CONTINUOUS RAILWAY BRAKE. 
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CONTINUOUS BRAKES. 
To THE EpiTor oF ENGINEERING. 

S1z,—With your permission I wish to lay before you and 
your readers a few observations on the subject of using con- 
tinuous brakes on railways, both with local trains having to 
stop frequently at stations near together, and with fast ex- 
press trains that are appointed to run long distances without 
stopping. In every case it is desirable to use very efficient 
brake power; this can be accomplished by all the various 
systems of brakes when there is sufficient notice given, and 
time enough to apply them. 

With respect tomy system of continuous brakes, I beg to 
send with this four sketches figured 1, 2, 3, and 4. By Fig. 1 
it will be seen that I use comparatively short levers, but in 
Se pepeatien of 15 to 1. Everything connected with my 
brakes is fixed below the under frame of the carriage, and is 
attached by longitudinal angle irons; between these angle 
bars two plates are suspended, that carry two pulleys in a 
fixed position ; between these two pulleys there is a third 
one, which is moved up and down in connexion with the 
brake lever by the continuous chain that runs from car- 
riage to carriage. The force upon the brake lever is obtained 
by angular links, one attached to the frame, and the other to 

e end of the brake lever. 

To the knee joints of these links is applied the tension of 
the spring. It is obvious that the force pressing upon the 
brake lever depends upon the strength of the spring, and 
therefore anything that is required can be plone sm 4 even 
to the extent of skidding all the wheels, consequently this 
brake, when once applied, must be as powerful as any other. 
_ Then, as to the means of applying it, its normal condition 
is to be held off the wheels with the force pent up in the 
psgle link springs ready for instant action, and therefore by 
slackening out the continuous chain, the levers descend in 
rapid succession, and almost simultaneously. I have several 
modes of hauling in the continuous chain, and taking off the 
brakes, also of slackening out the chain to allow the brakes 
toapply themselves. Say, for instance, in local trains workin, 
from London to the Crystal Palace and back, it is not us 
to turn the carriages at each end of the journey, nor to turn 
the engine, but to move it from one a of the train to the 
other ; in that case I place in the guard’s van, next the en- 

e,@ pair of cylinders, Fig. 2, carrying a set of pulley 

locks between them. I bring steam direct from the boiler 
under the pistons of these lifting cylinders, and as these 
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pistons are raised, the blocks are moved apart, drawing inf 
the continuous chain, and so lifting off the brakes ; while as 
the force is withdrawn, the brakes apply themselves again. 
In a convenient place under the engine, but entirely under 
the control of the engine driver, I place one of my equilibrium 

iston valves, and attach to that one of my pressure regu- 
ators; the steam then enters a pipe that runs under the 
engine, from one end to the other, and can be attached to 
the train at either end, whichever may be required. If we 
consider that the cylinder for lifting off the brakes would 
have sufficient power to lift them off with 50 1b. to the square 
inch, and the pressure regulator is adjusted to that, then 
whatever fluctuation of pressure there may be in the boiler 
up to the maximum, it never exceeds 50 lb. in the lifter. When 
it is considered preferable to use comparatively cold water 
instead of steam I apply the same means of regulating the 
force at the engine, and in the lifter I pe between the = 
or the injector and the boiler a small vessel through whic 
the boiler receives its supply of water. When the water 
enters the boiler a clack is shut, and prevents the returning. 
There will still be left enough cold water in the vessel for 
lifting these brakes. To the top of. this. separate vessel is 
attached a small steam pipe containing an inverted valve, 
allowing the steam from the upper part of the boiler to 
exert its force upon the surface of the water in the in- 
termediate receivér, and to force it out, and lift the 
brakes. In either case the driver has the entire control 
of taking them off and putting them on. As the traffic 
of these local trains varies, sometimes requiring more 
carriages than at others, I use one part of a set of continuous 
brakes at one end of the train, and, by a chain passing freely 
under the intermediate carriages, and attached to the 
remainder of the continuous brakes at the other end of the 
train, the whole are made to work in one set, as if they were 
all together. 

In a case where it is necessary, with long trains, to work a 
set of continuous brakes in a position remote from the engine 
to obtain the direct force from the boiler, I use a pump or 
pumps, driven by friction rollers from one of the axles under 
the guard’s van. In the guard’svan I use a large air vessel, 
the 7 part kept constantly charged with compressed air, 
and the lower part containing a little water, which acts as a 
medium between the air vessel and the lifting cylinders ; but 
it is the elastic force of the air within that gives the motive 
power, and the supply is renewed by the small quantity of 
water that is-again pumped into it. I have another mode of 





working a set of air pumps, and an air chamber or vessel for 
holding the supply, and I have also two different arrangements 
for using crab winches, Figs. 3 and 4, with fuzee barrel. In one 
of these an endless chain is carried between friction rollers, near 











the axle, and a friction clutch, and the pinion shaft of the 
erab. The continuous chain is held taut, supporting the 
brake levers, by a brake on the crab winch, which ean bo 
lifted off, either partly or entirely, by the driver or the guard, 
and so let on the train brakes, and, by the guard bringing 
his friction roller in contact with a boss on the axle, he ob- 
tains motive force to lift the train brakes with very little 
exertion to himself. In Fig. 4 is shown an arrangement in 
which the guard shas to lift the brakes off by turning the 
handle of the crab, but either the driver or the guard can 
apply them instantly, or to any degree, when necessity 
requires it. 


57, Mildmay Park, N. 
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Yours respectfully, 
Wa. Naytor, 








Wrre Drawine.—The Warrington Guardian says : “ Some 
days ago we had the opportunity of inspecting machinery 
in actual operation drawing wire from No. 14 to No. 19 
gauge at one operation—in other words doing at once what 

as hitherto been done at four times, and at a saving in wages 
of one-half. Messrs. Woods of this town are the patentees, 
and on looking at the essential elements of the patent the 
wonder, as usual, is why it has not been in operation before. 
Most of our readers know that wire is ‘drawn’ in this country, 
and in the interior of Africa, the Rev. R. Moffat tells us, 
through ‘dies,’ one at a time which reduce its thickness 
by elongation. The present action of drawing is very 
simple, rapid, and satisfactory; but still far from perfect. 
To reduce, say, No. 14 to No. 19, requires the wire to be 
four times put upon a ‘fusee,’ or horizontal reel, led four 
times through dies, one at a time, and four times coiled in 
the condition sual for sale. Three of these operations aro 
now dispensed with by means of intermediate ‘dies,’ each 
with its own driving power. To ‘draw’ through four 
‘ dies’ without this driving power would be impossible. 
No wire would bear the strain. But Messrs. Woods have 
so accurately calculated the elongation which each 
‘die’ secures that the wire comes through all four 
‘dies’ with such a ao pull as the visitor can give. The 
theory of the whole patent is a mathematical hanical 
one, which seems to be worked out with great accuracy. 
Each section goes at its own speed, and the whole combined 
are marvels of mechanical triumphs. We may add that the 
whole being self-acting, even to the lubricating, the work- 
man is able to get ready a second coil while the first is 
working off. The quantity of work produced is, of course, 
in proportion to the number of times the quality of the 
wire will bear reducing by the old or the new systems; 
hence the invention of Messrs. Woods will be most valuable 
where four sizes may be drawn at once.” 
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NOTES FROM GERMANY. 
Bonn, January 20, 1872. 
Wrxpine mx SHAFTS. 

As mines gradually become deeper, the difficulties of 
raising stuff increase with the depth, chiefly owing to 
the increasing length and weight of the winding ropes. In- 
stead of using counter chains, as was formerly very often 
done for counterbalancing the long end of the rope in 
Westphalia, conical winding drums have come much in use. 
Theshort end of the rope is allowed to travel double as 
fast downwards as the long end travels upwards, until both 
meet in the middle of the shaft, when their speed is reversed. 
The engine performs from the beginning to the end of a 
left about the same amount of work, while in the old way, 
with cylindrical drums, the engine had at the beginning to 
exert the greatest amount of power, and towards the end of 
a draw it began to race, and often the brake had to be 
applied to prevent mischief. The ropes used were partly 
round, partly flat, but the wear of the latter was so great 
that the conical drum has now been improved to a spiral 
drum at some collieries, as Nachtigall, near Witten, Helena, 
and Amalia, near Essen, Konigsberg, near Oberhausen, and 
others. The spiral drum has 15$ft. smallest and 33 ft. 
greatest diameter, and is provided with a continuous spiral 
groove, constructed of 2in. angle iron. The drum has 
5 ft. 2 in. breast, contains 25 spiral rings, and suffices for a 
depth of 250 fathoms. The drum is driven by two direct- 
acting engines of 40 in. diameter and 6 ft. stroke, connected 
to the crank of the drum. This construction allows the 
two ends of the winding rope to counterbalance each other 
in all positions in the shaft, and the twin engines work in 
consequence with equal strain during the whole draw, and 
saves one-third of the fuel, while the rope wears much less 
out than before. 

Instead of iron wire ropes, those made of cast-steel wire 
have come very much in use at the mine of Westphalia, near 
Dartmund, Bruckenberg Verein, near Zwickaw, in Saxony, 
and in the Charleroi district in Belgium. The Belgian ropes 
come generally from England ; those used in Germany are 
of excellent quality, and made by Felten and Guilleaume, 
of Cologne. The advantages of steel over iron ropes are, 
that the former weigh one-third less when they are of equal 
length, strength, and cost with the latter. 


HAYwArpD TyYver’s Pumps. 

The patent universal steam pump of Hayward Tyler and 
Co., a8 an underground engine, begins to be much liked on 
the Continent. A twin pump of this kind has lately been 
started at Monceau-les-Mines in France, and another is 
under erection at the Sulzbach - Altenwald mines, near 
Saarbruck. The former is of 200 HP., drives four plungers, 
and lifts from 24 to 3 cubic metres of water 300 metres high 
every minute. The pumps work pretty fast, and the air 
vessels, which are adapted to lessen the action of the hy- 
draulic ram upon the valves, perfectly answer their purpose. 
Instead of conveying the steam from the pit’s mouth in pipes 
down to the engine in the mine, we do not think it would 
be objectionable or dangerous to put the boilers underground 
as well. 

CompressepD Arr tn MINEs, 

An extensive use of compressed air begins to be made 
in Continental mines, chiefly for boring machines, coal- 
cutting machines, for raising stuff, and for lifting water. 
The mines of Westphalia, Friedrich, Wilhelm, and Tre- 
monia have since then introduced the Sachse boring 
machine for sinking shafts and winzes. These machines 
are built and provided with air-compressing machinery by 
the Humboldt Engine Works, formerly Sievers and Co., at 
Kalk, near Cologne—a firm which, during 15 years, has 
almost exclusively produced machinery for the purposes of 
mining, smelting, dressing salt, phosphorite, &c. 
Coal-cutting machines, such as Firth’s and others, are 
gradually finding their way to our collieries. At some pits 
of the Wuron district, near Aix-la-Chapelle, compressed air 
is occasionally used for raising water, and the contrivance 
is exceedingly simple. It consists of a closed iron cylinder 
about 5 ft. high and 2} ft, diameter, which is provided with 
a valve at the bottom, and placed on the bottom of the 
shaft. ‘Through the top goes a pipe from the surface to 
near the bottom valve, and there are besides one inlet and 
one outlet pipe for the compressed air connected with the 
cylinder. When this is filled with water through the 
bottom valve air, is admitted, which presses the water in 
the first-mentioned pipe upwards through a common pump 
valve; then the air is allowed to escape by the outlet, 
when instantly the cylinder fills again with water, and the 
compressed air is turned onanew. This exceedingly simple 
machine is very useful, though not very economical, as 
compressed air is still rather expensive ; however, one such 
machine requires only one man to handle it. It does at 
the mines of the Wuron the work of 15 men employed on 
hand-pumps. 


EXPERIENCE on STEAM Borers. 

Cornish boilers, with one flue instead of two, are in much 
favour at the coal mines near Saarbriick and near Aix-la- 
Chapelle, where, provided with one inner firegrate, they 
give a very high effect, particularly when fired with lean 
coal, as all the radiant heat is absorbed and utilised for 
raising steam. Very careful experiments have proved that 
boilers with outer fireplaces lose at least 25 per cent. by 
absorption through the masonry. Boilers with one flue are 
preferred for their greater strength, and the facility of 
keeping them clean. A very great saving of fuel is also 


ore, 





effected by employing warm water tanks for the feed-water, 
which are heated by the exhaust steam, and when properly 
constructed will allow to raise the regular temperature of 
the water from 60 to 70° Cent.=140 to 158° Fahr. 
Popper’s anti-incrustator (described in page 72 of our 
ninth volume) is also much in use, and the sheets re- 
quire to be taken out, and to he cleaned only two or three 
times a year. It keeps the bottom and sides of the boiler 
very much free from incrustation, and acts favourably on 
the production of steam, because it originates a regular 
current of the water, which sweeps the heated surface, and 
readily absorbs its transmitted heat. Great attention is 
also paid to keep the feedwater free from mud, and if neces- 
sary to filter it, before it enters the warm water tanks, a 
closed tank, of 9 ft. by 3 ft..and 5 ft., being sufficient for a 
40 horse power boiler. 





PROGRESS OF SOUTH YORKSHIRE 
DURING 1871. 


In Sheffield and its immediate vicinity the progress made 
and alterations effected during the year have been very 
considerable, but, taking into consideration the extreme 
activity of most of the trades carried on in the locality, the 
extensions are what must naturally result. Most of them 
have been mentioned in our columns before, but not at 
length. Messrs John Brown and Company (Limited), 
Atlas Works, Saville-street, have put down two large blast 
furnaces on the Carlisle-street side of their works. They 
have also extended their facilities, which were previously 
very large, for working the Bessemer apparatus, and have 
just fitted up a new rolling mill. So full of orders are this 
firm that they employ upwards of 1000 men more at this 
time than they did at the same period of 1870. Every de- 
partment is exceedingly busy. 

The next neighbours to, and most formidable competitors 
of, Messrs. Brown and Co., namely, Charles Cammell and 
Co. (Limited), of the Cyclops Works, Sheffield, have not by 
any means neglected opportunities for extending their 
plant during the year. The firm have of late given special 
attention to the manufacture of armour plates, and are now 
able to turn them out 10 ft. 6 in. in width. This development 
is an immense improvement on the time, not very remote, 
when 6 ft. in width was considered extreme. They have just 
put down anew armour-plate mill, called the East Forge, the 
furnaces in which are adapted to the Siemens patent gas 
process, under which process greater efficiency and consider- 
able economy in fuel are effected. The machinery used in 
the production of armour plates is necessarily very massive 
and costly, Messrs. Cammell and Co. have, however, 
largely increased their machinery for bending and curving 
the plates to the various angles required for ships, forts, 
turrets, &c. Bessemer steel being now, and having been for 
a long time past, in strong demand, the firm have so greatly 
extended their producing abilities as to be able to turn out 
nearly 1500 tons of finished Bessemer steel weekly. The 
new railway spring buffer, tyre, &c., works at Grimesthorpe 
(also belonging to Messrs. Cammell and Co.) have been put 
into full work. All the furnaces are worked by gas on the 
Siemens process, and the result is yery satisfactory. About 
250 tons of tyres are turned out weekly, and in buffers, 
axles, &c,, the out-put is very large. The total number of 
men employed by the firm in Sheffield is about 4000, an in- 
crease of 800 over 1870, and at the Penistone works (which 
have been much extended) about 700 are employed. 

Next in importance are the new works of Messrs. Brown, 
Bayley, and Dixon at Attercliffe, Sheffield, which are 
rapidly approaching completion. A brief description of 
these works appeared in ENGrneeRING of January 12th, 
1872, to which may be added the fact that the machine shop 
is now nearly complete, the rolling mill and spring shop in 
about a fortnight, and the foundry is at this time ready for 
occupation. These works—commenced about six months 
ago—-although far from complete at present, promise to be 
one of the most commodiously-arranged and best con- 
structed establishments in the district, both for suitability 
of situation and careful design. It is confidently antici- 
pated that these works will be in fall operation by July 
next, in which case they will employ fully 1500 men. 

Messrs. Sanderson Brothers and Co. (Limited), only 
recently converted into a company, have made, and are still 
making, great additions to their works on the Darnall-road, 
Attercliffe. This firm at present have three establishments 
in Sheffield—one at Newhall, one in West-street, and one 
in Darnall-road. In order to centralise the business it is 
proposed to dispense with the West-street furnaces entirely. 
With this end in view several acres of land at Darnall-road, 
and adjoining the old works, have been secured, and on this 
the extensions will be made. About one hundred additional 
furnaces are now in course of erection, and a still greater 
number are intended to be put up for steel melting and 
converting. Further and important extensions will be 
made during this year. At the company’s Newhall (Atter- 
cliffe) Forges and Rolling Mills, several additional steam 
hammers are being put down, and also additional boilers. 

Messrs. Samuel Newbold and Company (Limited), have 
erected at Newhall, Sheffield, a new establishment for the 
manufacture of saws by machinery. The same tirm have 
also effected improvements at their Bridgefield Works, 
South-street, Sheffield. Messrs. Francis Hobson and Com- 
pany, of the Don Steel Works, Saville-street, have erected 
new rolling mills, fitted up with two trains of rolls, &c. 
This will enable thirty additional men to be employed. 





Messrs. Thomas Jowitt and Son, of Scotia Works, Atter- 
cliffe-road, have put up a twelve-hole melting furnace, a 
converting furnace, steel warehouse, and a block of shops 
for manufacturing files by machinery. This firm contem- 
plate the erection of new works on an adjacent piece of 
ground. Messrs. Craven Brothers, of Darnall, have made 
a considerable addition to their railway wagon works, 
consisting of a new foundry and shop in which wagon wheels 
will be made. Hitherto wheels have not been made on the 
premises. Mr. Batly Langley, timber merchant, of the 
Wicker Saw Mills, has also put down new machinery for 
sawing, &c. In the same locality are the works of Messrs, 
Thomas Firth and Sons; George Gray and Company; 
Wilson-Hawksworth, Ellison, and Company; Andrews, 
Burrows, and Company; Messrs. Vickers Sons and Com- 
pany, and several other firms who have made alterations or 
extensions more or less important, during 1871. On the 
west side of Sheffield, at Neepsend, Messrs. J. H. Andrew 
and Company, of the Toledo Steel Works, are erecting new 
works of some magnitude for the manufacture of cast-steel 
wire rods, &c. Messrs. Andrew have for some time carried 
on business in Malinda-street, and have gained a reputation 
for their cast-steel rods. The new works have a frontage 
of 530 ft. in Neepsend, and extend back to the River Don. 
In the centre of the works, which cover more than two 
acres, two condensing horizontal engines have been erected, 
which can be worked up to about 500 horse power, and 
which will work all the rolls. The chimney stack is of 
fine dimensions ; 24 ft. diameter at the base ; 6 ft. 
Sin. diameter at the top, and 208 ft. in height. When 
complete these works will comprise 120 melting furnaces, 
numerous smiths’ and other shops, and will employ several 
hundred men. Mr. Willian Wostenholm, ivory scale cutter, 
late of Burgess-street, Sheffield, has just erected a new 
manufactory in Holly-street, consisting of offices, ware- 
houses, shops, &c., compactly and commodiously built and 
fitted up with modern machinery. Besides those enume- 
rated a very large number of extensions and alterations 
have been made, some of considerable importance, and all 
testifying to the fact that never before in the history of the 
Sheffield district has the state of trade been so good. 


THE SCOTCH IRON TRADE IN 1871. 

WHEN it is borne in mind that the only stock of pig 
iron in the world that is worthy of the name is that which is 
kept at Glasgow, it is natural for ali large consumers of iron, 
as well as the makers of iron both at home*and abroad, to 
turn their attention every year’s end in the direction of 
Glasgow, in order to be able to make a forecast of the im- 
mediate future so far as the price of iron is concerned. A large 
stock, partly in public stores and partly in makers’ hands, 
has been kept in Scotland, and chiefly at Glasgow, for many 
years. The estimated amount of the Seotch reserve a quarter 
of a century ago, that is to say, atthe close of the year 
1847, was 80,000 tons. At the end of 1852, it had risen to 
450,000 tons; and then it decreased until the close of 1856, 
when it was only 100,000 tons. It went on increasing again, 
until it amounted to 760,000 tons on the 3lst of December, 
1864. Since then it has fluctuated, somewhat being down 
at 473,000 tons at the close of 1867, below which it has not 
again fallen. 

Much interest has attached to the Scotch iron trade of the 
past year, because it was known that heavy drains were 
being made upon the Glasgow stocks in consequence of tho 
great prosperity of the iron trade generally, and of the cir- 
cumstance that the home and foreign demand had become 
much greater than the productive power of the country. This 
demand is without a parallel in the history of the trade. It 
amounted to 1,335,000 tons, and was therefore 175,000 tons 
in excess of the make in Scotland during the year, the total 
production of Scotland from an average of 127 blast fur- 
naces being 1,160,000 tons, that of the year 1870 being 
1,206,000 tons from an average of 130 blast furnaces. It 
would almost seem to be certain that the productive power 
has reached its maximum in Scotland, and if the country is 
to retain ot in the production of iron it must doubtless 
be by depending in a large measure upon ironstone imported 
from Ireland, Spain, or some other country. The production 
of pig iron in Scotland was never larger that it was in 1870, 
although it was only 42,000 less in the year 1865. 

The consumption in foundries and malleable iron works 
last year was 465,000 tons as against 506,000 tons in the 
preceding year, or a decrease of 41,000 tons. But it wasin the 
shipments that last year’s Scotch iron trade made sucha 
figure. The total for the year was 870,000 tons, while the 
total shipments in 1870 only amounted to 655,000 tons, 
leaving a balance of 216,000 tons in favour of the past year. 
With the exception of the years 1864 and 1865 the annual 
shipments from Scotch ports never exceeded those of 1870. 
In those years the totals were 676,000 tons and 740,500 tons 
respectively. The ironshipped in the year 1871 is accounted 
for in the following way: 512,479 tons were sent abroad, 
303,494 tons were sent coastwise, and about 54,027 tons were 
forwarded by rail to England. 

It is very probable that the decrease in the year’s con- 
sumption of pig iron in Scotland would have been much less 
but for the puddlers’ strike which took place in the spring of 
the year, and lasted for about six weeks. This cessation 
from labour in the malleable iron works represents in lessen- 
ing of the consumption by about 30,000 tons. In the iron 
founding department there was also a falling off, especially 
in respect of railway chairs, the orders for which did not 
come up to expectations. 














Mipiarp Wacon Company.—We are informed that Mr. 
Bridges, who has been the secretary to this company for the 
past ten years, has resigned that appointment, it being his 
intention to go into business on his own account or as partner 
in some well-established concern. 
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CONTINENTAL 
To THE EpitTor or ENGINEERING. 
Srr,—In your issue of the 15th ult. you gave some account 


PAVING. 


of the street paving of Chicago. I send you a sketch of the 
street paving in Austria as used in all chief towns, and where 
heavy cart traflic exists. ‘lhe paving is granite or hard 
freestone, laid dry diagonally with side binders, as shown on 
the sketch plan. And after being laid correctly in position 
dams of grouting lime are formed until all the substrata and 
joints are filled when it is cleared to the upper surface of the 
newly made road. Though this kind of road is apt to wear 
smooth and become dangerous in frosty weather, it is 
rendered safe by constant roughening or grooving, as shown 
in the dark lines across the road. The greatest care is used 
to get the foundation of the road agg we as on this depends 
its permanency, so that it is only the upper surface that 
requires to be maintained and renewed about every three 
years. The roads can also be easily cleansed, and during wet 
weather no mud or refuse is deposited or left. The cost per 
square yard is about 5s. or 2} florins throughout. 
am, Sir, yours truly, 
Grorce LatuaM, C.E. 
Trieste, January 4, 1871. 








THE “ ANNUAL OF THE ROYAL SCHOOL 
OF NAVAL ARCHITECTURE.” 


To THE EpiTor oF ENGINEERING. 


S1r,—My attention has been called to an error of addition 
in the abstract of the Tasmanian’s log published in the 
recently issued Annual of the Royal School of Naval Architec- 
ture. The number of hours steamin with the new engines 
is given in the Annual as 3884, whereas it should be 338}. 
This gives an average speed of 10.9 knots per hour. 

I shall be glad if you will allow this correction to appear 
in your next number. 

Your obedient Servant, 
ADRIAN VIZETELLY, 
Editor of the Annual. 

9, Adelphi-terrace, January 24, 1872. 








PRoGRESS IN QUEENSLAND.—The Queensland Parliament 
met November 7. The Governor’s speech promised that the 
Colonial Government would endeavour to extend telegraphs 
and railways, and also to provide an adequate water supply 
for the er towns of the colony. The population of 
Quee: d is returned at 120,063. 





Tue Newcastitz axp District ForEMEn EnGineeErs’ 
4ND MecuanicaL DravuGHTsMEN’s AssocIATION.—A new 
society bearing this title and modelled on the well-known 
London Association of Foremen Engineers, has just been 
successfully started at Newcastle. The president for the 
ensuing year is Mr. R. Murray, of the Ouseburn Engine 
Works, and the vice-president . T. Meek, of Messrs. J. 
Abbott and Company, while the secretary is Mr. W. Dal- 
rymple, of 35, Alexandra-road, Gateshead. The first meeting 
of the association was held last month, when 45 members 
and 9 honorary members were elected. A course of lectures 
by Mr. W. T. Rowden, B.S., is in course of being delivered. 
In a district like that of the busy Tyne, abounding with 
mechanical ans works, such a society ought to prove 
very successful. 


RECENT PATENTS. 

Tue following specifications of completed patents are all 
dated within the year 1871 ; and that year should be given 
in ordering them, at the annexed prices, from the Great 
Seal Patent Office, Chancery-lane. 

(No. 527, 1s. 4d.) John Patterson, of Manchester, 
patents constructing machinery for beetling woven fabrics 
with an elastic and flexible connexion between the 
stampers and the crank shaft. A claim is-also made for 
the use of such an elastic and flexible connexion between 
the crank shaft and the stampers of machinery for crush- 
ing mineral substances, but this is not new. The patent 
also includes special arrangements of cloth beams for 
beetles, and modes of constructing the stampers of beetles, 
so as to dispense with the to-and-fro end motion of the 
cloth beam. 

(No. 528, 6d.) George Haseltine, of Southampton- 
buildings, patents, as the agent of Edward Lawson Perkins, 
Joseph Halet Moulton, and Charles Edmund Sawyer, of 
Boston, U.S., an arrangement of steam trap belonging to 
the class in which the opening for the discharge of water is 
closed by the expansion of a long pipe when steam flows 
through the latter, and is opened by the contraction of that 
pipe when water collects in it, and when, consequently, it 
becomes cooled down by radiation. The patent under 
notice refers to the form of valve applied to the end 
of the expanding and contracting pipe, it being pro- 
posed to let the end of that pipe abut, when expanded, 
against an elastic plug, or seat carried at the end of an ad- 
justable screw plug, as shown in the annexed sketch. In 





this sketch, A is the discharge pipe which expands or con- 
tracts ; b is the end of the screw plug; d the elastic pad or 
seat ; and E is a wooden plank or frame to which the casting 
containing the closing plug is fixed. 

(No. 582, 10d.) John Henry Johnson, of 47, Lincoln’s- 
inn-fields, patents, as the agent of James Samuel Brown, 
of St. Valéry-sur-Somme, France, machinery for subdivid- 
ing cakes of gunpowder into squares, cubes, or lozenges, by 
first cutting the cakes into long strips, and then recutting 
these strips at right angles or obliquely. 

(No. 536, 1s. 4d.) Robert Griffiths and Walter James 
Griffiths, of Mold, patent various forms of screw propellers 
and modes of attaching the blades to the bosses. We 
could not describe the details of these plans briefly. 

(No. 537, 10d.) Thomas Thomas Peter Bruce Warren, 
of Tamworth House, Mitcham, patents methods of treating 
india-rubber for insulating telegraph wires, the object 
being to insure its durability without vulcanisation and 
without the employment of sulphur in any form, and also 
to dispense with the use of india-rubber solvents. The 
various processes included in Mr. Warren’s patent would 
require far more space to describe than we could devote 
to them here; but we may state that he proposes, amongst 
other things, to treat the india-rubber with chlorine, iodine, 
or bromine, dissolved in menstrua, which are not solvents 
of india-rubber. In some cases a solution of chlorine in 
water is applied to the india-rubber under pressure. 

(No. 542, 10d.) John M‘Naught and William M‘Naught, 
junior, of St. George’s Foundry, Rochdale, patent 
improvements in machinery for washing and drying wool, 
&c. The points claimed are :—The combination of an in- 
termittently revolving toothed drum or frame with a reci- 
procating toothed frame for the purpose of lifting and de- 
livering the materials from the troughs of washing machines; 
the combination with washing machines of a steam jet for 
transferring the scouring liquor from one trough to another ; 
particular arrangements of brattices in creepers for trans- 
ferring the materials from one washing machine trough to 
another, and the combination of an air blast (heated or not) 
with an “opener” when combined with a washing ma- 
chine. $ 
(No. 544, 8d.) George William Doeg, of Altrincham 





patents a very old plan for changing reciprocating into 





rotary motion, namely, that in which a pull is exerted al- 
ternately on a couple of straps or bands which are wound 
in opposite directions upon a pair of pulleys placed upon 
the shaft to be turned, these pulleys being connected to the 
shaft by ratchets. This is a resurrection of a very old con- 
trivance, 

(No. 546, 10d.) Robert Mudge Marchant, of Kirby- 
street, Hatton-garden, patents the application to the cy- 
linder of a steam or other engine of one or more measuring 
chambers or valves, “ whereby charges of the steam or other 
gaseous fluid are measured and cut off from the generator, 
reservoir, or other source of supply before their admission 
to the working cylinder.” What good is to be obtained by 
the use of these measuring chambers is not clear. 

(No, 549, 10d.) William Robert Lake, of Southampton- 
buildings, patents, asthe agent of Benaiah Fitts, of 
Worcester, Massachusetts, U.S., an arrangement of steam 
pressure regulator, the construction of which will be un- 
derstood by reference to the annexed sketch. It will Le 
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seen from this that a variation of the pressure on the piston 
attached to the diaphragm will cause the weighted lever to 
be raised or lowered as the case may be, and will thus act 
onthe governing valve. The construction of the latter 
valve isone of the chief points in the arrangement, and is 
shown by the enlarged sections, Figs. 2, 3, and 4. 








THE PROPORTIONS OF PIPES. 

Wr — a sketch of a handy little contrivance, designed 
by Mr. George Cockburn, pattern-maker, Glasgow, for 
ascertaining the diameter of a pipe, &c., having a sectional 
area equal to that of two other pipes, or vice versd. The 
instrument consists simply.of a piece of wood on cardboard 
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shaped like a set square, as shown in Fig. 1, or a diagram of 
the same form drawn on paper, and divided out along the 
two edges which are at right angles to each other, the 
divisions being taken to represent inches, feet, or yards, &c., 
according to the kind of work for which the instrument is 
used. When employed for determining the equivalent 
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diameters of pipes or bars, inch subdivisions will generally 
be found most convenient. 

The mode of using the instrument will be readily under- 
stood from tn atmate Suppose, for instance, that two pipes, 
A and B (Fig. 2) respectively 5in. and 4}in. in diameter, 
deliver into a third pipe, D, and it be required to find the 
proper diameter for the latter pipe. Then from 5 on the 
scale of one of the divided edges to44 on the other draw a 
line, as shown dotted in Fig 1, and the length of this line 
measured with the same scale as that to which the edges are 
divided will be the diameter of pipe required, in this case 
6}in. On the other hand, ifa pipe, D, 6} in. in diameter, 
be delivered into a pipe, A, 5 in. in diameter, and it 
was required to know what other size of pipe, B, could 
also be supplied, all that would be necessary would be to 
take the division point 5 on one edge as a centre and with 
6} in. as a radius, describe an are cutting the other divided 
edge. The point at which the latter edge was cut by this 
arc would show the diameter of pipe required. : 

Besides being useful for determining the diameters of pipes 
or circles of equivalent areas, the instrument is also available 
for determining the sides of equivalent squares, while by a 
little contrivance it can be made available for determining 
the diameter (or length on the side if square) of] pipe or 
bar having a sectional area equal to the aggregate sectional 
areas Of any;number of other pipes or bars of which the 
diameters (or lengths on side if square) are Known. To use 
it for this purpose it is only necessary, first, to determine by 
its aid the diameter of pipe or bar equivalent to any two of 
the whole number, and next to ascertain the equivalent of 
the diameter thus ascertained, and that of a third pipe 
or bar, and so on. The arrangement of the instrument 
is, of course, founded on the fact that the areas of squares 
and circles increase as the squares of their sides and 
diameters respectively, and that the square of the hypothe- 
neuse of a right-angled triangle is equal to the sum of the 
squares of its two sides. 





NOTES FROM THE SOUTH-WEST. 

North Somerset Railway.— Messrs. Perry, the contractors, 
are pushing on the construction of this line with vigour, 
having between 500 and 600 men engaged in the work. At 
the Bristobvend the line is within 300 yards of the Great 
Western Railway, and has a clear run to Pensford, where an 
old and condemned viaduct has been supplanted by a new 
structure. Briefly stated, the iron road is completed from 
Brislington. to: Whitchurch, from Whitchurch to Pensford, 
and thencd’to Cloud Hill where a valley has to be filled up at 
the Cloud Mall stream. 


Trade at Merthyr—The coal and iron trades of the 
Merthyr district continue in a satisfactory condition, In- 
deed, so promising are present prospects that an advance of 
wages is anticipated next April. The orders at present are 
mostly foreign. 

The Forest of Dean.—The continued demand for Forest of 
Dean coal keeps the collieries fully ee The outputs 
in the Cinderford Valley are exceedingly large, and the 
traffic on the Bullo Branch Railway which runs through this 
valley, was never so great as during the past few months. 
The iron trade is equally good, and makers have great 
difficulty in keeping up with the orders on their books. 


Tron Trade Prospects.—It appears probable that, with ad- 
vancing quotations for coal and coke, there will be a further 
rise in the price of iron. Steps are being taken to extend the 

roduction as much as ible, and if supplies of fuel and 
labour do not make default everything may go well. 


Taff Vale Railway.—The traffic of this line has shown 
continued flatness. The decline in the receipts in the first 
fortnight of this half-year exceeded 10007. ‘The company’s 
business is being tapped by the Rhymney. 

The Nine Hours Movement.—The men employed by 
Messrs. Parfitt and Jenkins, at Cardiff, have been granted 
the nine hours system. 
other towns the artisans employed in Tredegar have laid 
their views before their employers with every prospect of 
success. The only obstacle is the date to be fixed for com- 
mencing on the new terms. The Ist of April is named, and 
the men are trying to get the day altered to the Ist of 
March. The Taff Vale Railway Company has adopted the 
nine hours movement in its locomotive department and in 
its West and Cathays yards. Large numbers of men are 
employed in these departments. The proprietors of the 
Landore Steel Works have decided on commencing the nine 
hours system March 1, except with regard to furnace work. 
The Rhymney Iron Company has adopted the new system, 
and has received the thanks of its work people in conse- 
quence. The nine hours system has been conceded to the 
engineers and foundry men of Aberystwith. The nine 
hours system is to be adopted at the Liynvi Works on and 
after April 1, when an advance in wages will also take place, 
although the extent of the rise has not yet transpired. 


Trade at Gloucester.—The official returns of the trade of 
the port of Gloucester in 1871 are of a gratifying character. 
With one exception, the import tonnages have been much 
larger than in any corresponding period during the last five 
years. In 1869, 88 more vessels arrived from foreign ports 
than in 1871; but the difference in their tonnage was only 
1800 tons, thus showing the increasing use of larger vessels 
for sea-borne traffic. The foreign exports in 1871 show a 
large increase on those of the four preceding years, and are 
more than double what they were so recently as in 1867. 
There is a slight falling off in the outward coasting trade as 


compared with 1870; but, on the other hand, a satisfactory 


increase is shown in the inward traffic. 


South Midland Railway.—This scheme has been abandoned, 
or at any rate postponed for the present. It will be remem- 
bered there were three pte. companies, one, whose 
sponsor was a Mr. Garrold, of Hereford, which really 
appeared to be a most valuable project for connecting the 
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Forest coalfield with Bristol and Bath; the second was the 
South Midland, a most comprehensive scheme of 100 miles in 
length ; and the third, a continuation of the Severn and Wye 
Railway called the “ Severn Bridge” (Sharpness). Each of 
the schemes comprehended the passage of the Severn at 
approximate points to reach the docks at Sharpness, fromi 
whence starts the Gloucester and Berkeley canal. The only 
scheme now before the public, and which is likely to. be 
sanctioned by Parliament, is the last.of the thrée oatieed. To 
this, Lord Fitz we will offer no Opposition ;- moreover, 
there appears to be'a fair measure of local support given to 
the projeet. The only question which may arise is, that the 
cost of construction of the bridge will not be counterbalanced 
by a length of line such as the South Midland proposed, and 
that, therefore, the expense of transit will be found too 
heavy for Forest coal proprietors, to be able to avail them- 
selves of it for reaching the docks referred to. 


Tin Works at Llantrissant.—It has been for some time in 
contemplation to establish new tin works at Liantrissant, 
but owing to a difficulty experienced in negotiating with the 
owner of some of the land required, matters have been 
delayed. It is now stated, however, that all difficulties have 
been surmounted, and that the works are to be commenced 
immediately. 

Trade at Newport.—The demand for coal and iron has 
continued large at Newport, and large shipments have been 
made. The imports have included several cargoes of iron 
ore. 

Rhymney Tron Company.—It may be observed, that the 
shares of this undertaking have been somewhat hardening in 
price of late. 


Iron for the United States—The Valkvrieu has cleared 
from Cardiff for New Orleans with 560 tons of railway iron 
supplied by Messrs. Guest and Co. The Fjellistedt has cleared 
from Cardiff for New Orleans with 700 tons of railway iron 
supplied by Messrs. Guest and Co. The Fenwick has cleared 
from Cardiff for Mobile with 500 tons of railway iron sup- 
plied by the Khymney Iron Company. The Kalstad has 
cleared from Newport for New York with 731 tons of iron 
supplied by the Blaenavon Iron Company. The Vineland 
has cleared from Cardiff for New Orleans with 650 tons of 
railway iron supplied by the Rhymney Iron Company. The 
Sommersen has cleared from Newport for Galveston with 
449 tons of iron supplied by the Ebbw Vale Company. The 
John Ericsson has cleared from Cardiff for New Orleans with 
705 tons of railway iron supplied by Messrs. Guest and Co. 
The Ananias Dekke has cleared from Cardiff for New Or- 
leans with 896 tons of railway iron supplied by Messrs. Guest 
and Co. 


The Swindon Refreshment Rooms. — Vice - Chancellor 
| Wickens has refused an application made by the proprietor 
of the Swindon refreshment rooms for an injunction to com- 
pel the stopping, at that station, of the 9.15 a.m. and 2.45 p.m. 
mail trains between Paddington and Bristol, and Bristol and 
Paddington. The grounds upon which the injunction was 
refused, were that the mail trains were special trains, which 
were exempted in the original compacts, that though - 
ing passengers, they were virtually under the control of t 
Postmaster-General, and that the public convenience should 
not be interfered with for private profit. This immunity of 
course does not extend to other than mail trains. The agree- 
ment between the original lessee of the refreshment rooms 
and the company was for 99 years, at a nominal rent of 1J. 
| per annum, it having been then thought very doubtful 
whether such rooms would succeed as a speculation, though 
there have since been several fortunes made by parties uke 
have held them for limited periods under the original lessee. 











NOTES FROM THE NORTH. 
| Grascow, Wednesday. 
| Glasgow Pig-Iron Market.—There is but little change to 
| note in reference to the transactions in pig iron during the 
last week. 
cash prompt, and 74s. 1}d. one month. Thursday brought 
| but little change, and on Friday there was a firm market, 
prices reaching 74s. cash, and 74s. 44d. one month, and these 
| generally prevailed on Monday. When it was learned yester- 
|day that there was a movement amon;; the makers for a 
further advance there was a bound from 73s. 11d. to 74s. 9d. 
| cash, and from 74s. 43d. to 75s. 14d. one month, closing 
| buyers offering the higher prices. To-day’s market has been 
very strong, 75s. to 75s. 74d., and 75s. 6d. to 76s. a month 
paid, closing buyers at the highest, sellers asking 1}d. per 
ton more. The report from America is that fresh arrivals 
are going into store rather than sacrifice at present 
prices. Stocks in the public stores in Glasgow are being still 
further reduced ; from Messrs. Connal and Co.’s stores alone 
about 2000 tons were withdrawn last week. The demand 
continues to be so great that it cannot be met unless by re- 
sorting to the stocks. Last week’s shipments were unusually 
low—foreign, 4414 tons; coastwise, 4473 tons; total, 8887 
tons ; corresponding week last year. This small total may 
in part be due to the fact of a strike among the quay labourers 
connected with Glasgow Harbour. 

Fairfield Association—A meeting of this association was 
held last week—the President, Mr. Anderson, in the chair. 
Mr. Alison read a most instructive paper on “ Steamships 
and their performances.” He sketched briefly the manner 
in which wooden vessels had given place to iron, but treated 
} more in detail the many improvements which the great 
| demand for steam vessels had called forth, especially those 

relating to the economy of fuel. After an animated dis- 
| cussion, the usual vote of thanks brought the meeting toa 
lose. 

e 

Royal Scottish Society of Arts —A meeting of this Society 
was held on Monday night—the president, Mr. Thomas 
Ivory, in the chair. Mr. Sang read a report from the com- 
mittee appointed to consider Dr. Macadam’s paper on the 
illuminating power of oils and gas. The committee con- 
curred in expressing their opinion as to the great value of 





Last Wednesday’s closing prices were 73s. 74d.4 





the results of Dr. Macadam’s laborious investigations. The 
experiments in regard to the light derivable from coal gas 
confirmed what was previously pretty well known—to wit, 
that open exposed flames issuing from the common iron jet 


gas-burner, 
of light onl, 


as meg! used, gave the maximum amount 
ly when (within narrow limits) the rate of con- 
sumption was about 5 cubic feet per hour, and’ that such 
burners failed to give out light proportionate to the quan- 
tity of gas when the rate of consumption was 

frome irdor one-half. After referring to other 
points e paper, the committee concluded by recom- 
mending it to the favourable consideration of the Prize 
Committee. Mr. E. Elmslie Sang, C.E., having read a 
communication “On a New Tool-holder for the Slide 
Rest,” Mr. Alexander Leslie, C.E.; ‘followed with one 
“On the Water Supply of Berwick.” At intervals 
from 1850 to 1870, reports were obtained from various 
engineers, for improving the«water supply of Berwick, 
but the schemes suctessivély pro’ were all in turn 
rejected, with the exception of one brought forward by Mr. 
Rawlinson for introducing the water gathered from 350 acres 
at New East Farm, which was carried into effect. The supply 
being still insufficient, it was ultimately resolved, on the re- 
commendation of the River Pollution Commissioners, to intro- 
duce the Foundry Springs from Tweedmouth. Plans for this 
undertaking were prepared by Messrs. J. and A. Leslie, 
Edinburgh, and the works were completed in the autumn of 
last year. Of these works, which consist of two large tanks 
with pumping engine, &c., a detailed account was given in 
the paper, together with calculations useful to practical men 
as to the power expended in pumping, and other parti- 
culars. The springs were estimated to yield 230,000 gallons 
of water in the twenty-four hours, and the engine, which 
was intended to work ten hours per day, was constructed 
so as to raise 61 cubic feet per minute. The works 
were formally opened in October last, and were in use 
to the end of cember; but, as the existing sources 
promised to yield a sufficient supply: by gravitation during 
the winter, the pumping would not be resumed till that 
failed. If, remarked ac. Leslie im. conelusion, other 
towns were, like Berwick, in the position,of haying to pay so 
much for each gallon of water pumped, there would not be 
such an outery for superabundant supplies; nor would the 
water be allowed to waste down the drains with the amount 
of indifference, not to say approval, that it now so frequently 
did. In the course of some discussion which followed, Dr. 
Macadam said he had very decided views that, with a system 
of sewerage such as existed in large towns, the running of 
water down those sewers should not be looked upon as waste. 
On the motion of Professor Fleeming Jenkin, who spoke of 
the paper as one of special value, a vote of thanks was 
accorded to Mr. Leslie. 


Large Export of Sewing Machines.—To Antwerp there have 
just been despatched from the Clyde no fewer than 150 sew- 
ing machines, in two separate consignments. It may be 
mentioned that Antwerp is ong of the chief destinations for 
the sewing machines made in Glasgow. 


Terminaticn of the Dundee Strike.—This strike fortunately 
came to a termination on Friday last, through the friendly 
mediation of Mr. Thornton, a local solicitor. Hearing that 
no overtures would be received by the men that were not 
based on the 51 hours system for a week’s work, he consulted 
Mr. Peattie, the chairman of the workmen’s league, with 
whom a long conference took place, which resulted in a pro- 
posal that the men should return to their work on the 57 hours 
system, and on the understanding that the employers should 
concede the 51 hours at the beginning of June, after the 
present contracts have been in a great measure overtaken. 
This proposal was put to the men in the course of the day, 
and accepted by them, when the question of the contracts was 
fully explained. A conference between the employers and 
the men’s delegates was held in the evening at which the 
proposal was ratified. It was avery friendly meeting, and 
much regret was expressed that the strike been permitted 
to take place. Many of the 1700 men who turned out on 
strike about three weeks ago are now in employment in 
other parts of the country, and it will, therefore, be some 
time before the Dundee workshops are again filled with their 
usual complement of hands. This termination of the strike, 
and the fact that Edinburgh and Leith, and other places 
on the East Coast, have carried their point will soon exert 
a good deal of influence in Glasgow and the Clyde district. 


The Dundee Water Muddle.—There wasa rare field day at 
the Dundee Water Commission yesterday, the occasion being 
a special meeting, called on the requisition of twelve mem- 
bers, for the consideration, generally, of the state of the 
Water Bill now lodged for the acquisition of Parliamentary 
powers, and specially, for the consideration of the decision 
which the special committee came to tast week regarding the 
appointment of Mr. Hawksley as referee or arbiter in con- 
nexion with the plans proposed by Mr. Bateman, and by 
Messrs. Leslie and Stewart. Motions and counter motions 
were proposed and di d in a full meeting of the com- 
missioners, and the ultimate result arrived at was that 
matters should remain as decided at the special committee's 
meeting by the casting vote of the Provost, and that Mr. 
Hawksley’s appointment should be confirmed. 


Tod and McGregor, Limited.—The old established ship- 
building business of Tod and McGregor, Glasgow, is about 
to become a limited liability concern, with a capital of 
350,0007. The Earl of Airlie, K.T., is to be the chairman, Mr. 
David Tod, deputy chairman and managing director, and Mr. 
George W. Jaffrey, formerly of West Hart 1, and for 
some time manager for Messrs. Tod and McGregor, is also 
to have a seat at the board of directors. 

Steam Cranes for Belgium.—Messrs. Alexander Chaplin 
and Co., of this city, have lately concluded a large contract 
for steam cranes for Belgium. 











Tire Wetianp Canat.—A contract for improvements in 
the Deep Cut, Welland Canal, has been awarded to Messrs. 
Mitchell and Co., of Bie. 











Fes, 2, 1872. } 





ENGINEERING. 





69 








RADIANT HEAT TRANSMITTED BY 
INCAN DESCEN T SPHERICAL BODIES. 
By CaAprain JOHN ERICSSON, 


Tue question whether equal areas at different 
points of the solar surface transmit equal energy 
towards the earth has not been satisfactorily 
answered. We have seen in the previous articles 
relating to radiant heat that the author of ‘“‘ Mé- 
chanique Céleste,” finding by observation that 
equal areas do not transmit equal energies (the 
central regions transmitting, in opposition t6 his 
reasoning, much ‘greater intensity than those mear 
the border) explains the matter by showing that 
the solar atmosphere retards the passage of the 
rays, causing a great diminution of the energy of 
the radiant heat projected towards the earth. It 
but seldom happens that questions of a cosmical 
nature admit of being decided by actual experi- 
ment, the present being one of the rare ifstances 
in which practical tests may be resorted to. Evi- 
dently if the great diminution of energy towards 
the border demonstrated in the work adverted to is 
caused solely by the retardation offered during the 
passage of the rays through the atmosphere sur- 
rounding the photosphere, the receding surface of 





the thermometer, and that, by this means, the 
radiant power of any portion of the sphere may be 
accurately ascertained. We are decontingty enabled 
to test the correctness of the assertion that ‘‘ but 
for the intervention of the sun’s atmosphere, the re- 
ceding solar surface would, owing to the increased 
number of rays within a given section, produce in- 
creased intensity. It may be urged against our 
device that atmospheric air intervenes between the 
incandescent sphere and the recording thermometer, 
but a moment’s consideration will show that the 
consequent retardation is practically inappreciable. 
The retardation of the sun’s rays in passing through 
the depth of 28,800 ft. of atmospheric air of maxi- 
mum density, on ‘the ecliptic, it has been demon- 
strated in previous articles, amounts to 0.207, while 
solar intensity at the boundary of the atmosphere 
is somewhat under 85°; hence the loss of radiant 
heat will scarcely teach 17.5° Fahr., notwithstand- 
ing the great depth of atmospheric air penetrated. 
The radiant heat of our experimental apparatus 
being transmitted through a depth of less than 
2 ft., we may, without material error, assume that 


no retarding medium surrounds the experimental | 
The principal features of our | 


incandescent sphere. 





apparatus having thus been explained, and the 


ot FIG.6. 


Fic.s. 











radiant heat from zone, B, in Fig. 5, to act on the 


thermometer. Referring to Fig. 3, it will be found 
that only one screen, perforated in the centre, is re- 
quired to shut out the radiant heatfrom the’ three 
upper zones, C, B, and A; while in Fig. 6 the radia- 
tion from the three lower zones, D, C, and B, is shut 
out by a single central semispherical screen, the 
circumference of which is defined by the radial 
lines, m,&. It is proper to observe that, although’ 
the several screens are represented by single lines, 
in the diagram, they are in reality composed of 
double plates, a fire-proof non-conducting substance 
pager per ne between the two, the object of which 
is self-evident. : 
Bearing in mind the demonstration contained in 
the previous article relating to the diminution of 
energy of heat rays projected at an acute angle to 
the radiant surface, it will be perceived, on mere 
inspection, that the upper zones represented in our 
diagram, though containing an equal area with the 
lower zones, cannot possibly transmit the same 
temperature as the latter. ‘The advocates of the 
views expressed in ‘‘ Méchanique Céleste” will be 
surprised to learn that, notwitstanding the absence 
of an intervening retarding medium, so great is the 
difference of energy communicated, that while the 
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an incandescent spherical body of any size what- 
ever, not surrounded by a retarding medium will 
transmit its radiant heat undiminished, ‘The illus- 
tration on the next page shows a mechanical device 
by means of which it has been clearly demonstrated 
that the absence of a retarding medium round an 
incandescent sphere does not affect the diminution 
of energy resulting from the obliquity of the heat 
rays projected by the receding surface, Fig. 2 
represents a vertical section of a conical vessel 
surrounded by a water jacket, and in other re- 
spects similarly constructed to the one delineated 
in the preceding article on radiant heat emitted 
by inclined discs. The top flange, however, of 
the vessel here presented is providéd with a 
groove, the bottom of which supports a solid 


phere of cast iron, in the manner shown by the | 


illustration. Below the sphere are inserted two 
remispherical screens of different diameter, an 
annular opening being thereby formed between the 
fame. Supposing the sphere to be heated before 
being placed in the position shown, it will be per- 
ceived that the thermometer at the bottom of the 
conical vessel will only receive the radiant heat 
which emanates from the zone contained within the 
dotted horizontal lines shown in the drawing. The 
heat rays from this zone, converging in the centre 
of the bulb, are indicated by dotted radial lines. It 
is evident that by changing the dimensions of the 
Screens, zones covering equal areas, but occupying 
diferent positions, may be made to radiate towards 





























, method of solving the problem under con:ideration 
| pointed out, we may now proceed to consider the 
| result of the experiments which have been insti- 
tuted. In order to facilitate comparison, the lower 
= of the sphere visible from the centre of the 
ulb of the recording thermometer (see Fig. 6), has 
been divided into four zones, A, B, C, and D, con- 
taining equal areas. It will be evident on inspect- 
ing the arrangement represented in Fig. 2, that no 
part of the surface of the sphere excepting that 
contained within the dotted parallel lines, is capa- 
ble of radiating towards the thermometer, all the 
rest being shut out by the semispherical screens, 
Obviously the latter can be so proportioned that 
the radiant heat from any part of the lower half of 











the sphere may be projected towards the bulb. 
Figs. 3, 4, 5, and 6 show the arrangement of screens 


| adopted in our experiments, by means of which the 
| radiant power of each of the zones has been ascer- 


tained. The dimensions of the several screens have 


| been determined by drawing radial lines from the 


centre of the bulb of the thermometer to the points 
where the termination of the zones intersect the 
circumference of the sphere. The subject will be 
most readily understood by referring to Fig. 4, which 
exhibits zone C. The screens being made to ter- 
minate in the radial lines, p,g and q,g, it will be 
seen that an annular opening, p, 7, 1s formed, per- 
mitting all heat rays to pass which are projected 
from the zone, C, in the direction of the bulb of the 
thermometer. A similar arrangement permits the 
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zone, D, of the experimental incandescent sphere 
transmits a temperature of 42.5° to the thermo- 
meter, the zone, A, transmits only 4.7°. The latter 
zone being further from the thermometer than the 
former, a correction is, however, necessary on 
account of the increased dispersion of the heat rays 
before reaching the bulb. This correction being 
made, the true ratio of temperature transmitted by 
the zones, D and A, will be 42.50° : 6.19°. Con- 
sequently, the heat rays projected from the lower 
zone of the incandescent sphere towards the bulb 
of the thermometer, transmit nearly seven times 
higher temperature than the rays from the upper 
zone. The amount of radiant surface being alike 
in each zone, while the temperature of the sphere 
is uniform throughout, it will be admitted that our 
practical test has clearly demonstrated the feeble- 
ness of the rays of heat projected from the border 
of an incandescent sphere towards a given point. 
It is hardly necessary to add that each zone has 
called for a separate experiment, rendering re-heat- 
ing of the sphere indispensable for each. e same 
expedient has, therefore, been resorted to in order 
to insure an equal degree of temperature during 
each experiment, as in the case of the incandescent 
inclined disc, discussed in the previous article. Of 
course, it has been found impracticable to impart 
an equal temperature to the sphere for each opera- 
tion; but this difficulty has been satisfactorily 
overcome by establishing a mean, as in the case 
referred to. Besides, the result may be checked 
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by computing the degree of temperature capable of 
being transmitted to the recording thermometer b 

each zone, in accordance with the relation whic 

the intensities bear to the angles formed by the 
radiating surface and the heat rays projected to- 
wards the centre of the bulb. Before giving an 
account of our experiments, let us then demonstrate, 
theoretically, what temperature each zone ought to 
communicate to the ecmeneten, in conformity 
with the ascertained fact, that the intensity of the 
radiant heat transmitted by an incandescent disc, 
is directly proportional to the sines of the angles 
formed by the projected heat rays and the radiating 
surface. In order to simplify the demonstration, 
the several zones have been divided into halves, by 
a dotted line, see Fig. 7; radial lines being drawn 
to the thermometer at Z, from the points of inter- 
section of the dotted lines and the circumference of 
the sphere. Tangential lines, d/, cu, 5 z, and ay, 
have also been drawn from the points of intersec- 
tion referred to. It will be evident on considering 
the properties of spherical zones, that the radial 
lines, a2, cl, 4 Z, and a Z, represent the mean direc- 
tion of the heat rays projected by each zone respec- 
tively, towards Z. Hence the sines of the angles, 
tdZ, ucZ, 2bZ, and yaZ, will determine the amount 
of radiant heat transmitted towards Z, by each of the 
zones, D, C, B, and A. Calculation shows that if 
the sine of the angle, ¢ dZ, be represented by unity, 
the sines of the other angles, in the order presented, 
will be 0.671, 0.384, oa 0.121, while the experi- 
ments which have been made show that the zone, 
D, transmits a temperature of 42.50° to the record- 
ing thermometer. Consequently, the zones, C, B, 
and A, ought to transmit respectively 28.50, 16.31°, 
and 5.16° to the thermometer at Z. The accompany- 
ing Table shows to what extent the actual tempera- 
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Observed Corrected | Compu- 
tempera-| tempera- |ted tem- 
ture. ture. perature. 


deg. | 
42.50 
27.49 
12.82 
6.19 


Mean angle| 
-© ~| Compara- 
-jof — tive sine. 
ion. | 





deg. 
42.50 
28.50 
16.31 
| 6.16 


deg. 
42.5 
24.2 
10.1 

4.7 


deg. min. 
68 0 1.000 
0.671 
0.384 
0.121 


84 8640 
19 0 
5 «665 





tures transmitted by the incandescent sphere differ 
from the stated computed temperatures. It should 
be observed that no direct comparison can be based 
upon the temperatures entered in the fourth column, 
since the heat rays projected by the several zones 
are subjected to different degrees of dispersion, 
owing to the unequal distance from the thermo- 
meter. Due allowance being made for the disper- 
sion of the rays, in conformity with the elements 
furnished in Fig. 7, the consequent augmentation 
of temperature has been added, and the corrected 
values entered in the fifth column of the Table. 
The computed temperatures will be found in the 
sixth column. It will be supposed at first sight 
that the figures entered in the Table indicate a 
serious discrepancy between the observed and the 
computed temperature. That such in not the case 
will be found on referring to Fig. 8, in which the 














¢ 
ordinates of the regular curve, a 4, represent the 
computed temperatures, while the ordinates of the 
irregular curve, adc, represent the observed tem- 
peratures, Obviously, the computed and the 
observed energies transmitted by the radiation of 
the incandescent sphere, is truly represented by the 
superfices contained between the base, fg, and the 
curves, ab and adc, respectively, the ratio being 
1.000: 0.945. Considering the insignificance of 
this ey a in connexion with the difficulty of 
bringing the heated sphere to an equal degree of 
incandescence during each experiment, it will be 
admitted that the instituted test has proved con- 
clusive, and that, the inaccuracy of the theory 
promulgated in ‘“ Méchanique Céleste” regarding 
the radiant energy transmitted by the sun, has been 
fully demonstrated. 

New York, December 29, 1871. 





EXPERIMENTS ON RADIANT HEAT. 


APPARATUS DESIGNED“AND EMPLOYED BY CAPTAIN ERICSSON TO MEASURE THE RADIANT 
INTENSITY EMITTED FROM INCANDESCENT SPHERES. 
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EXPERIMENTS AND RESEARCHES ON 
THE EFFLUX OF ELASTIC FLUIDS. 
By GEorRGE WILSON. 


EXPERIMENTS ON THE EFFLUX OF AIR OUT OF A 
RECEIVER. 
(Continued from page 53.) 

21. Explanation of the Tables—We give on pages 
71, 72, and 73, Tables showing some of the 
results obtained with the apparatus described in 
our last article, and we shall now explain in detail 
the contents of these Tables. Table I. on page 72 
gives the experiments made on the efflux of air 
through a tube 1 centimeter in diameter, and 
3 centimeters in length, a full size section of this 
tube or nozzle being shown by Fig. 7 on the opposite 


age. 

Column 2 of that Table gives the pressure— 
above the atmospheric pressure—at which the efflux 
took place. The pressure commences with a height 
of 0.94in. of water, and continues up to a height of 
18in. The pressure then commences with a height 
of lin. of mercury, and continues up to a height of 
26 in. 

- Columns 3, 4, and 5 give the pressures of the 
air in the boiler at the times respectively stated in 
the headings of those columns. 

Column 6 gives the time of the efflux. 

Column 7 gives the amount by which the pressure 
was lowered in the boiler in a second during the 
efflux, this being obtained by subtracting the pres- 
sure given in column 5, from the corresponding 

ressure in column 3, and dividing such difference 
by the time in seconds, given in column 6. For 
example, in experiment No. 1, the pressure given 
in column 3 is 18.17 Ib. and that in column 5 is 

13.96 lb. on the square inch. The time of the efflux 


given in column 6 is 49.9 seconds, therefore 
18.17—13.96 _ 4.21 _ 9 98437, 
49.9 49.9 


as given in column 7. When more than one ex- 
periment is given for the same head of pressure of 





efflux, the lowering of the pressures of the air in 
the boiler per second, as given in column 7, have 
been averaged by adding those pressures together, 
and dividing the sum by the number of experi- 
ments. 

Column 8 gives those average pressures. 

Columns 9 and 10 respectively, give the tempe- 
rature and the atmospheric, or barometric, pressure 
during each experiment. 

Column 11 gives the volume of the efflux of air 
in a second in cubic inches at the head of pressure 
of the efflux, as measured by the actual volume 
which flowed out of the boiler. 

Column 12 gives the theoretical volume of efflux 
calculated by the formula for falling bodies, given 
in paragraph 3, page 35. 

Column 13 gives the proportion or coefficient 
which the experimental bears to the theoretical 
volume of efflux, the latter being represented by 1. 
This coefficient is calculated by dividing the quantity 
given in column 11, by that corresponding in 
column 12. For example, in experiment No. | the 
experimental volume of efflux is 76.6, and the 
theoretical 91.99 cubic inches, therefore, 


76.6 

—_._ =,833, 

91.99 “ 
the coefficient given in column 13. 

These explanations given for Table I. apply 
equally for Tables IJ. and III., the only difference 
being for the forms and sizes of the orifices of 
efflux. 

22. The character of the calculations necessary 
for the reduction of the experiments in ascertaining 
the volumes of efflux given in columns 1] and 12, 
will perhaps be better shown by the actual re- 
duction of one or two of them as examples, than 
by merely giving formule founded on the known 
relations existing between the densities, tempera- 
tures, pressures, and volumes of fluids. 

The ag oy data respecting air, water, and 
mercury, have been adopted for the reduction of 
the experiments : 


23. The experiments of M. Regnault give 
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TABLE III. 


Efflux of Air into the Atmosphere through a Tube 2 Centimeters in Diameter and 2h Centimeters in Length formed 
to the Contracted Vein.—(For Section of the Efflux Tube, see Fig. 12, on the present page .) 















































4 | Pressure of the air in the 2 
3 boiler in pounds on the 5 
a 3 square inch above the s a) : 
a & atmospheric pressure. 4 FS Efflux of the air 
3 ° 7 ; = per second in cubic 
E g ° e 68 ag a bE 3 inches at the pressure 
» ¢ 3 3 a3 s 3 indicated by the 
34 a ee na - 3 mgeon the 
39 2 a Ba? § | Pounds on the square} . receiver. he pres- 
ws @ a #33 a |inch which the pres-| § As sures are stated in 
3°. S = "3 | sureintheboilerwas| & | g3 | column 2 of this 
; Be a - 23 a 8 | lowered per second 3S 38 Table. 
4 8 S q lesz a during the efflux. 3 es 
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zy) om a ° a mo *| & ra & 8 
ad Average.| deg. 
19.00 | 9.90 11.05 26.9| 0.29554 71 29.92 
67| 0.6 | 1880 | 820 9.60 | 32.4! 0.28395 $0.29101 a » | 266.50 | 272.316 | .978 
19.00 | 8.50 9.90 | 31.0} 0.29855 = | 
| 1880 | 7.60 8.85 | 24.5| 0.40612 ‘s ‘ | 
68 1 18.85 | 5.60 6.95 29.2 | 0.40753 > 0.40688 me “ 372.16 | 384.13 968 
18.90 | 6.00 7.30 28.5| 0.40701 ~ a 
| 
18.90 | 5.10 | 6.65 | 21.1] 0.580572... ; ys ‘ Bc 
69} 2 | aes | al qnn00 } 058028 | » » | 624.13 | 541.02 | .968 
| | 
i 21.50 | 5.70 | 7.50 | 17.5] 0.80000 . » 1s 
70} 4 | 3155] 500 | o8s | 181] ostasyo80007 | ” ” | 73190 | 7eL77 | 963 
| 
" 21.40 | 5.00 7.15 | 147] 0.96938 7 a . oe ee 
71 6 25.25 | 6.20 8.55 16.8 o.9t0} 0.98171 “ae 887.06 | 927.08 856 
' | 























(1) (2) (3) (4) (5) (6) (7) 


1.293187 grammes* as the weight of 1 litre of dry 
atmospheric air at.a pressure of 0.76 metre of mer- 
cury, and at the temperature of 0°. Cent.; which is 
equivalent to a weight of .080728 Ib. for a cubic foot 
ata pressure of 29.922in. of mercury, and at the 
temperature of 32° Fahr. 

The expansion and increase in the pressuret of 
dry air for an augmentation of temperature of 1° 





Cent., varies from .0036623 to .0036706. Rudberg’st 







Fic .7. 


(8) (9) . (10) (11) (12) (13) 


which is the number of degrees Fahrenheit required 
to double the pressure of air maintained at a con- 
stant volume. Calculating from 32° Fahr., the 
number of degrees is 

492° —32°=460° Fahr. 

The law of Boyle and Mariotte, that the densities 
of elastic fluids at the same temperature are pro- 
portional to the pressures, has been adopted in the 
calculations; for, although that law is not rigor- 














The weight of a cubic foot of water has been 
taken at 62.425 lb. at a temperature of 39.1° Fahr. 

The expansion of water, which is variable for 
different degrees on the scale of temperature, has 
been calculated by the following formula, given by 
Professor Rankine,* which is sufficiently near for 
the small differences of temperature in these ex- 
periments: 

0 
T°+460° + 500 
500 T°+-460° 

D,)=62.425, density of water at 39.1° Fahr. 

D,, density at a given temperature, T°, on Fah- 
renheit’s scale. 

These matters being premised we may now pro- 
ceed with the reduction of experiment No. 1, 
Table IL, page 72. ‘The constant head of pressure 
at which the air flows out of the receiver into the 
atmosphere is, in this case, equal toa height of 0.94 
of water, as given in column 2, The weight of a 
cubic inch of water at the maximum density of 39°.1 
Fahr., is .03612561b. The weight at the temperature 
of 50° Fahr., given in column 9, is by Rankine’s 
formula, 





= Dy, nearly. 


.0361256 x 2 
50°+ 460°, 500 
500 50° +460° 





=.036118 Ib., 





therefore 

036118 x 0.94 =.03395 Ib. 
on the square inch, which is the head of pressure 
for the efflux. 

The height of the barometer, given in column 10, 
is 30.08 in. of mercury. A cubic inch of mercury 
at the temperature of 32° Fahr., weighs .49117 lb.; 
and the weight at 50° Fahr. is .49028 lb., calculated 
from the expansion of .0001 for 1° Fahr., therefore 

30.08 x .49028 = 14.747 Ib. 
is = pressure of the atmosphere on the square 
inch. 

By the law of Boyle and Mariotte, the density 
of the air in the boiler is proportional to the pres- 
sure so long as the temperature is constant ; con- 
sequently, the quantity or weight of air between 
any two given pressures can be calculated when the 
capacity of the boiler, temperature of the air, and 
atmospheric pressure are known. 

The capacity of the boiler is 13421 cubic inches, 
The pressure of the air inside the boiler during the 
efflux is lowered at the rate of .0$437 Ib. on the 








Tube 1 centimeter in di t 
and 3 centimeters long. This 
section is taken diagonally 






















YY oy) Y 








experiments give that expansion from .0064 ~ 
0065. 


The expansion has been taken at .0036585 for 
the whole of the calculations in these articles.” 

The expansion of .0036585 for 1° Cent. is .36585 
for 100° Cent., equal to 180° Fahr., and 
30 = 492° Fahr., 

36585 

* Regnault. “ Mémoires de I’ Académie Royale des Sciences 
de l'Institut de France,” tome xxi., page 157. 

t Ibid., page 73. 

T Rudberg. “ Poggendorff’s Annalen,” vol. xli. 





Tube 1 centimeter in 
diameter and 1.25 centi- 
meters long formed to 
the contracted vein as 
shown by Fig. 4 on page 
35. 








Tube 2 centimeters in 
diameter and 2.5 centi- 
meters long formed to 
the contracted vein as 
~ by Fig. 4, page 
5, 


ously exact,* slight variations in it would not 
sensibly affect the calculations for the experiments 
given in this work. 

The specific gravity of mercury has been taken 
at 13.596 Ib. ;+ the weight of a cubic foot at a tem- 
perature of 32° Fahr. is 848.751b. The expansion 
of mercury{ has been taken at .0001 for 1° Fahr. 
for the range of temperature in these experiments. 








* Regnault. ‘“ Mémoires del’ Académie Royale des Sciences 
de l'Institut de France,” tome xxi., page 369. ; 

+ Ibid., page 162. 

T Ibid., page 328. 








WOO across the flange and shows 
WN the method of securing the 
XG j tube over the opening formed 
\N NN Uy Y in the receiver. A similar mode 
SS Yj Yy by of securing the tube was 
NG YU) Vp adopted in the other experi- 
\\S , mental apparatus employed. 
WN 
WWM 
WN 


square inch in a second, as given in column 7. The 
proportion which .08437 lb. pressure on the square 
inch bears to the atmospheric pressure of 14.747 lb. 
on the square inch is the same proportion which 
the volume of efflux of the air at the atmospheric 
pressure bears to the capacity of the boiler. The 
proportion, 


14.747 : .08437 :: 13421, : 
| gives the volume of efflux at the atmospheric pres- 
sure, 

It is, however, necessary to ascertain the volume 
at the actual pressure of efflux, which is 0.94in. of 
water, equal to .03395 lb. on the square inch, above 
the atmospheric pressure. The volumes being in- 
versely proportional to the pressures, the volume 
given by the above proportion must be reduced in 
the proportion which the atmospheric pressure bears 


to that of 
14.747 +.03395 = 14.78095 Ib., 

the actual pressure of the efflux. i 

These two propositions may be combined by 
adding the oh of pressure of efflux to that of the 
atmosphere. The proportion, thus, is ‘ 

(14.747-+-.03395) : 13421 ::.08437 : 76.6 cub. in. 
the actual volume of the efflux in a second by this 
experiment, as given in column 11. 








It is now necessary to calculate the theoretica 
volume of efflux by the formula given in paragraph 
3, page 35. 

* Rankine. “ Manual of the Steam Engine,” page 110. 
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To obtain, firstly, the head. A cubic foot of air 
weighs .080728 lb. at a pressure of 29.92in. of 
mercury, and temperature of 32° Fahr. The tem- 
perature, given in column 9, is 50° Fahr., and the 
pressure of the atmosphere, given in column 10, is 
equal to 30.08in. of mercury; there are, conse- 





quently, two proportions to make for calculating 
the weight of a cubic foot of air flowing out of the 
receiver into the atmosphere. One of them is in| 
the proportion of 29.92 to 30.08 for the difference | 
of the atmospheric pressures ; and the other, in the 
proportion of 460°+32° to 460° + 50°, for the 
difference of temperature. 
may be combined, thus 
.080728 x 30.08 x (460° +32°) _ 
~ 29.92 x (460° + 50°) 
which is the weight of a cubic foot of air at the 
temperature and atmospheric pressure given in 
columns 9 and 10. 

It has been shown, in paragraph 18, page 51, 
that as the efflux of air.takes place during an 
experiment the air in the boiler is lowered in tem- 
perature. For a difference in the temperature of 
1° Fahr., the pressure of the air, maintained at a 
constant volume, is altered by an amount equal to 
y},nd part; or the pressure is doubled by an 
increase of temperature equal to 492° Fahr. ‘Thus 
the proportion which the increase of the pressure 
bears to the total pressure in the boiler at the 
instant of terminating the efflux, is equal to that 
which the rise of temperature bears to 492° Fahr. « 

The pressures given in columns 4 and 5 are 
13.38 Ib. and 13.96 1b. on the square inch, to which 
the atmospheric pressure must respectively be added 
for obtaining the total pressure above a vacuum. 
‘The increase of temperature due to the increase of 
pressure, is, by the following proportion, 

_ (13.96 + 14.747) x 492° _ 100 Fahr. 
13.38 + 14.747 

The air in the boiler at the termination of the efflux 

is thus lowered in temperature 10° Fahr. 

‘The foot-pounds of work done by the air in the 
boiler during the efflux may be taken as being 
uniform without causing an error which would affect 
the coefficients ; inasmuch, as the air flowing out 
of the receiver into the atmosphere is at a constant 
pressure. The reduced temperature of the air in 
the boiler, at the termination of the efflux, as cal- 
culated above, may be taken at 5° Fahr. as the 
average. 


.0783 lb. 


$92° 


The weight of a cubic foot of air .0783 Ib., as| 


calculated above, is, then, for ascertaining the 


reduced temperature, averaged at 5° Fahr., in the 
sroportion which that reduced average temperature 
Senta to 492° Fahr. The weight .0783 lb. for a 
cubic foot of air is that corresponding to the 
atmospheric pressure registered in column 10. It | 
is, however, necessary to ascertain its weight at the | 
pressure of the efflux, which is equal to 0.94 in. of | 
water above the atmospheric pressure. Combining | 
these two proportions, one for the 5° Fahr. reduced | 
temperature, and the other for 0.94 in. pressure of | 
water, equal to .03395 lb. on the square inch, we 

have : 
.0783 x (14.747 +.03395) x (492° +5°) _ 

14.747 x 492° 
which is the weight of a cubic foot of the air flowing 
out of the receiver into the atmosphere. 
The head of pressure of the efflux is .03395 Ib. on 
the square inch, equal to 
03395 x 144—=4.8888 Ib. 

on the square foot, which is also the weight of a 
column of air, constituting the head, above the 
atmospheric pressure, consequently 


4.858 61.66 ft. 
07928 
is the head; and, by the formula for falling bodies, 
8.02,/61.66 = 62.97 ft. 
is the theoretical velocity of efflux in a second. 

The area of the efflux orifice is .121737 square 
inch, the diameter of it being 1 centimeter. The 
theoretical volume of efflux, consequently, is 

62.97 x 12 x .121737=91.99 cubic inches 
in a second, as given in column 19. 

The proportion or coefficient between the theo- 
retical a | the actual volume of efflux by the ex- 
periment is found by dividing the latter by the 
former; and thus 


| 
density of the air in the receiver, increased for the | 


-07928 lb, 








76.6 _ 

91.99 
is the sought for coefficient, as given in column 13 ; 
the theoretical volume of efflux being 1. 





DETAILS OF PLANT FOR A CUBAN SUGAR FACTORY. 


CONSTRUCTED BY MESSRS. J. F. CAIL AND CO., ENGINEERS, PARIS. 
(For Description, see Page 76.) 
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25. Considering now the reduction of experiment 
No. 17, Table L., page 72, we find the constant 
head of pressure, in this experiment, under which 
the air flows out of the receiver into the atmosphere, 
to be equal to 1 in. of mercury, as given in column 2. 

Weight of lin. of mercury at 57° Fahr.—the 
temperature given in column 9—is .49 lb., and 
thence we have : 

144 x .49=70.56 Ib. pressure on the square foot. 

The atmospheric pressure, given in column 10, is 

30.06 x .49 = 14.73 Ib. on the square inch, 

The boiler pressure is run down during the ex- 
periment .31055 Ib. on the square inch in a second, 
as given in column 8, therefore 

13421 x.31055 
14.73+.49 
which is the actual volume of the efflux of the air 
in a second out of the receiver into the atmosphere 
under a head of pressure equal to 1 in. of mercury, 
as given in column 1]. 


= 273.84 cubic inches, 
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To calculate the theoretical volume of efflux we 
find : 
-080728 x 30.06 x (460° +32°) _ 


“=.07718 lb. 


29.92 x (460° +57") 
which is the weight of a cubic foot of air at the 
given temperature and barometric pressure. 

The increase in the temperature corresponding 
to the increase of the pressure of the air in the 
boiler after the termination of the efflux—taking 
the pressures 9.9lb. and 12.1 1b. given in columns 
4 and 5—we find, by the following proportion, to 
be : 

goge —(12-1+414.73) x 499° 
9.9-+-14.73 
and taking half,*or 21.5° Fahr., as the average 
reduction of temperature, we have: 

-07718 x (14.73 +.49) x (492° + 21.5°) 

14.73 x 492° 
as the weight of a cubic foot of the air, flowing out 
of the receiver into the atmosphere under a head of 


= 43° Fahr. 





=.083231b, 
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pressure equal to ] in. of mercury, and at a tempera- | 


(For Description, see Page 76.) 
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The whole of the experiments given in the tables 


ture averaging 21.5° Fahr. below that of the atmo- | have been worked out as shown by these examples, 





sphere. 
The head of pressure is thus : 
70.56 _ 347.77 ft. 
08323 


And by the well-known formula we thus get 
8.02 847.77 =233.51 ft. 
as the theoretical velocity of efflux in feet per | 
second. 
The volume of air flowing through the efflux tube | 
1 centimeter in diameter, or .121737 square inch 
sectional area, is 
_ 283.51 x 12x .121737 =341.12 eubic inches 
in a second, as given in column 12. 
Dividing the quantity given in column 11 by that 
corresponding in column 12, that is, the experi- 
mental by the theoretical volume of efflux, we get: 


273.84 _ 802 the coefficient, 





341.12 
as given in column 13, 








26. On referring to columns 13 in the tables, it 
will be seen that the coefficients decrease with the 
increased heads of pressure of efflux; proving that 
the volumes of efflux of elastic fluids decrease 
from those due to theory with increased heads of 
pressure. 

27. The slight differences noticeable in the uni- 
formity in the decrease of the coefficients with the 
increased heads of pressure of efflux, is attributable 
solely to the small differences in the heads of pressure 
between each experiment, and also the great sen- 
sitiveness in operating with the apparatus in balanc- 
ing a column of fluid in the gauge on the receiver at 
the precise height fixed upon during the efflux. A 
mere fractional difference (which the eye could 
scarcely detect while operating), in the height of the 
—— fluid in the gauge or a small fractional 

ifference in any of the numerous readings of the 
instruments for each experiment would alter the 
coefficient nearly 1 per cent: 





Pe i pee 
[awl Ss iM | 


In Table II., page 73, the efflux for the experi- 
ments was through a tube formed to the contracte:| 
vein, a form of efflux tube which was described when 
speaking of Fig. 4, page 35. In experiment No. 35 
given in that Table, under a head of pressure equal 
to 0.5 in. of water, the coefficient is .981, showing 
that the actual is very nearly the same as the theo- 
retical efflux. In experiment No. 66, also in the 
same Table, under a head of pressure equal to 24 
in. of mercury, the coefficient has fallen to .732. 

(To be continued.) 








Tue Sourn Cievetanp Iron Works.—A new company, 
with a capital of 200,000/. is proposed to be established for 
the purchase of the Esk Valley Iron Works, near Whitby, 
which have been disposed of owing to the death of the late 
proprietor, Mr. William Watkin. The extent of the property 
to be purchased for 160,0007. comprises an area of 400 acres, 
held on a long lease, and subject to a royalty of 6d. per ton 
of ironstone extracted. Mr. J. G. Beckton, the engineer who 
has reported to the company, estimates the quantity of iron- 
stone at 10,000,000 tons, and shows that the net profit to the 
company upon 40,000 tons of pig iron per annum would 
amount to 54.500/., or 27 per cent. on the capital of the com- 
pany. 
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76 
SUGAR MACHINERY FOR CUBA. 


We publish this week a two-page engraving, together 
with other illustrations, on pages 74 and 75, of the plant 
for a sugar plantation in the Island of Cuba, con- 
structed by MM. Cail and Co., of Paris, a firm who have 
long made this class of machinery one of their specialties. 
The views, Figs. 1 and 2, on page 75, show an outside 
elevation and general plan of the buildings and machinery, 
while the two views on our two-page illustration show a 
longitudinal section (on the line A B of the plan) to an 
enlarged scale, the lower figure being a continuation of 
that above it. The figures on page 74 show details 
which will be referred to in due course. All the corre- 
sponding parts are similarly lettered on the various figures, 
so that the arrangement of the plant will be readily traced out. 

The first operation to which the cane is submitted on en- 
tering the establishment is that of being crushed by the 
mill, A, this mill having three rolls, each 6 ft. €} in. long by 
2 ft..74 in. in diameter. These rolls are driven through the 
intervention of the gearing, B, by the 30-horse beam engine, 
C, this engine being run at 26 revolutions per minute, and 
the speed of the rolls being reduced by the gearing to 2.6 
revolutions per minute. The rolls have thus a surface speed 
of 21.45 ft. per minute. 

The juice extracted by the cane mill drains into the 
covered receiver or tank, D, from which it passes to the 
* monte-jus” or lifter, E, which is shown to an enlarged scale 
by Figs. 5 and 6, on page 74. This apparatus consists of a 
wrought-iron cylindrical vessel into which the juice is 
admitted by a pipe furnished with the cock, Z. At the top of 
the vessel is a cast-iron nozzle, Y, to which is connected a 
steam pipe leading from the boilers, this pipe being fitted 
with a three-way cock, as shown in Fig.6. There also passes 
down through this nozzle an ascension pipe, Y’, through 
which the juice is forced to the purifiers, F. The action of 
the apparatus will be readily understood. The vessel 
having been charged with juice, and the cock, Z, shut, steam 
is admitted through the pipe at the top, and by its pressure 
on the surface of the juice forces the latter up the ascension 
pipe. This being done the vessel is recharged with juice, 
and soon. Inthe apparatus we have been describing the 
vessel is 2 ft. 11} in. in diameter by 7 ft. 6 in. long, and is 
made of plates 0.315 in. thick. The ascension pipe is 39 in. 
in diameter. 

The purifiers, F, are six in number, and they are arranged 
in a row, as shown in the general plan, Fig. 2. In these the 
juice is mixed with the quantity of lime required to remove 
trom it the carbonic acid which it contains, and which if per- 
mitted to remain, would in the hot climate soon cause it to 
be deprived of the saccharine quality. Altogether about 
3 per cent. of lime is added to the juice, a portion of this 
being thrown into it while in the tank which receives it as it 
flows from the cane mill. Each of the purifiers or boilers, F, 
is heated by a steam coil supplied with steam at a pressure 
of 60 lb. per square inch. The boilers, F, are each 5 ft. in 
diameter by 4 ft.7 in. deep, the bottom being hemispherical, 
and the supply and discharge pipes being arranged as shown 
in the longitudinal section on our two-page engraving. 

From the purifying boilers, F’, the juice is discharged into a 
spout or channel, which conducts it to the filters, I, which 


are charged with animal charcoal. These filters are ten in 
number, and their construction is shown by the enlarged | 
views of one of them given in Figs. 3 and 40n page 74. 


This filter consists of a cylindrical vessel 3 ft. 7 in. in diameter 
by 6 ft. 11 in. high, this vessel being made of plates 4 in 
thick, and being provided with two hand holes, P’ and S’, 
through which the animal charcoal can be inserted or re- 
moved. The vessel is enclosed in a wooden casing, as shown. 
The matters to be filtered are admitted through the pipe, Q’, 
at the top, this pipe, which is 3% in. in diameter, having three 
branches opening into it, each branch being furnished with a 
cock, R’. Of these branches —through which juice, syrup, and 
steam can respectively be admitted to the filter—but one is 
shown in the engraving. The filter is furnished with a false 
perforated bottom, and from beneath this the filtered liquid is 
drawn off through the pipe, U’; this pipe terminates in a 
eurved movable branch, by means of which the discharge can 
be directed into any one of the four divisions of the channel, 
T. A cock is also provided at V‘ for drawing the contents of 
the filter into the lower channel, X’. When syrup is being 
filtered the viscosity of the fluid would tend to render the pro- 
cess a slow one, but this is remedied by admitting to the 
filter a supply of steam through one of the branches, R', 
already reterred to, the pressure of this steam on the surface 
of the syrup materially accelerating its passage through the 
filter. 

The juice, after leaving the filters, contains generall 
about 92 per cent. of water, and it is led into the tank, V, 
(see Fig. 2 on page 76, and the lower figure of our two-page 
engraving), from which it is drawn, into the “ monte-jus” or 
litter, O, similar to that already described, and raised into 
the tank, X. From the latter tank it flows down into a 
smaller tank or vessel fitted with a ball cock, which regulates 
the supply to the two evaporative condensers, Q, with which 
the vessel, P, is connected, as shown. 

Each of the condensers, Q, is composed of two series of 
pipes, receiving in their interior the steam from vacuum 
vessels, N’, a portion of the heat evolved during the con- 
densation of this steam being thus turned to account to heat 
and partially evaporate the juice before it enters the vacuum 
vessels. Each series of pipes of each condenser consists of 
21 tubes, 6 in. in diameter by about 13 ft. long from bend to 
bend, these tubes being arranged as shown in the lower figure 
of our two-page engraving. 

After leaving the evaporative condensers, the juice passes 
into the tank, U, from which it is raised by the pump, K’, and 
delivered imto the vacuum vessels of “triple effet,’ N. In 
these vessels the evaporation and concentration of the juice, 
comroence.! during its passage over the evaporative condensers 
is compieted. The vacuum apparatus consists of three vessels, 
of which two communicate with the evaporative condensers 
already described, and deliver to them the steam arising from 
the evaporation of the juice. A horizontal air-pump, L’, 


driven by an engine of 25 horse power, maintains the vacuum 
in the two injection condensers, R, which respectively com- 
municate with the two evaporative surface condensers, Q, 
and serve to complete the condensation of the vapour. 
Separators or “save alls,” S, are interposed between the 
vacuum pans and the condensers for the purpose of arresting 
any water or juice carried over with the vapour. The con- 
densing water is discharged by the air pump into the hot 
well, M’. In the vacuum pans the tubes receive in their in- 
terior the juice to be evaporated, while around them circu- 
lates steam from the steam dome, Y, belonging to the boilers 
of the apparatus. 

The juice having by evaporation been reduced to the state 
of syrup, it is discharged from the vacuum pans into the 
horizontal lifter, T, by which it is raised to the tank, H, 
which supplies the clarifiers, G. These clarifiers, G, are two 
in number, and are similar in construction to, but rather larger 
than, the purifying boilers, F, already described. In the 
clarifiers’ the syrup is heated, and the colouring matters 
which it contains are precipitated by mixing it with blood. 
The syrup thus clarified is next run into the closed filters, I, of 
which we have already spoken; the pressure of steam being 
applied to facilitate the filtration in the manner we have ex- 
plained. From the filters, the syrup is run into the tank, 
placed under the tanks, U, and thence it is returned into 
the vacuum pans to be still further concentrated. After this, 
it is delivered into the re-heater, H, whence it passes to the 
moulds in which the crystallisation takes place. 

The crude crystallised sugar contains more or less molasses 
and matters which are not crystallisable, and to 7 
these it is broken up by the crushing mill, G’, and then 
introduced into the centrifugal extractors, A’,of which there 
are nine arranged in a row, as shown in the general plan, Fig. 2. 
The molasses extracted by these centrifugal machines is 
collected in the tank, B’. The centrifugal machines are 
driven by a 12 horse engine, C’, which also gives motion to 
the mill, G. The line of shafting from this engine is run at 
146 revolutions per minute, and from this the mill and the 
centrifugal machines are driven at speeds of 58 revolutions 
and 1208 revolutions per minute, respectively. 

To manufacture the animal charcoal used in the filters, the 
bones, after carbonisation, are ground in a mill, L (see 
general plan), and made to pass a screen, M, which separates 
the grains of the size necessary for obtaining a good filtration. 
The animal charcoal, after having been used in the filters, 
becomes charged with impurities, and as it is an expensive 
material, it is cleaned after each operation, and it is thus 
made to serve a large number of times. To clean it, it is 
washed in a suitable apparatus at K, and is then revivified in 
the elliptical retorts of a furnace, J. 

The plant we have described, and for particulars of which 
we are indebted to the Portefeuille Economique des Machines, 
is capable of dealing with 100 tons of ‘canes per day of 
twenty-four hours, the machinery being driven by engines 
of 150 horse power collectively. Taking the arb: Ber of 
sugar at 8 per cent. of the weight of the canes, we should 
thus have a production of 8 tons of sugar per twenty-four 
hours, and as there are on an average 120 days in a season, 
the production per season would be about 960 tons of 
crystallised sugar. The cost of the plant we have described, 
erected at the factory, was about 32,000/. 








INSTITUTION OF MECHANICAL 
ENGINEERS. 

Tue twenty-fifth anniversary meeting of the members of 
| this Institution was held on Thursday, the 25th January, in 
the lecture theatre of the Midland Institute, Birmingham ; 
the chair was taken by the retiring President, John Rams- 
bottom, Esq., who was succeeded by the President elect, C. 
William Siemens, Esq., of London. 

The Secretary (Mr. W. P. Marshall) having read the 
minutes of the previous meeting, the annual election of 
officers took place, and several new members were also elected. 
The aiimual report of the Council was then presented, which 
showed the prosperity of the Institution during the past year, 
and referred to the very interesting and successful meeting 
held at Middlesbrough last summer. Two papers were then 
read, one being a « Description of the Disintegrating Flour 
Mill and Machine for Pulverising Minerals, &., without 
Crushing, Grinding, or Stamping,” by Mr. Thomas Carr, of 

sristol; and the other “On the Strength and Proportions of 

Rivetted Joints,” by Mr. Walter Browne, of Bristol. Of 
this latter paper we give an abstract on another page of the 
present number, and of the former we shall give an abstract 
next weck. 














THE PATENT OFFICE MUSEUM. 
To Tue Epitor oF ENGINEERING 

Srz,—I trust you will allow me, througa tie medium of 
your influential journal, to say a few words regarding the 
present condition of the Patent Office Museum at South 
Kensington, an institution of acknowledged public value and 
importance, for the foundation of which it is perhaps not 
generally known that we are indcbted to the liberality of 
Mr. Bennett Woodcroft, F.RS. ‘To show that the matter | 
write about is one of very considerable public interest, I may 
state that since the opening of this museum free daily on 
the 12th of May, 1858, it has been attended by upwards of 
2,253,926 visitors, the number for the week ending the 20th 
of January having been no less than 5449. Moreover, this 
museum is, I believe, the only place in London where com- 
plete sets of the Commissioners of Patents publications can 
be consulted in the evening; hence it is an institution of 
peculiar value to working men and others requiring to have 
searches made regarding the novelty of their inventions, in 
order to avoid the re-patenting of old inventions we are so 
often told about, but who are otherwise engaged in the day- 
time, and cannot afford to pay others for searching on their 
behalf. That the present building is totally inadequate and 
unsuitable for its purpose, that consequently.the collection 
of models and machines is too much overcrowded for classifi- 








cation or for due inspection by visitors, that very many ma- 
chines and models of the greatest value, scientifically and 
historically, are kept back from the public by some of our 
most eminent engineers and others for no other reason than 
the total absence of suitable provision for their exhibition to 
the public, and that, in a word, the place, as it stands, is an 
utter disgrace to this the foremost amongst the industrial 
nations of the world, are matters of notoriety which, having 
formed the subject of inquiry and report by a Select Com- 
mittee of the House of Commons some years ago, need not 
now be dwelt upon by me, even did the reasonable limits of a 
letter justify the attempt. But if those whose business it is to 
attend to this matter are not prepared to provide a better and 
sufficiently commodious building for the purposes of the mu - 
seum, it is surely not too much to ask, on public grounds, that 
the present “shed” (for I can give it no better name) should at 
least be made as endurable and useful as circumstances will 
admit ; for, although it must ever be impossible to thoroughly 
examine the machines or models crowded together, and piled 
one above another, as they now are, from sheer want of room, 
it certainly might be made possible to consult the valuable 
library the museum contains without having one’s attention 
constantly distracted, and (in the winter time) having to 
endure severe cold and incessant draughts, involving subse- 
quent attacks of rheumatism or other ailments. The 
models, machines, and library are all contained in a single 
room, one end of which is set apart for the books, the en- 
trance door for the — being at the other end, from 
whence the draughts I refer to arise, and the whole place is 
supposed to be sufficiently warmed by hot-water pipes from 
a small boiler, which also provides for heating a portion of 
the South Kensington Museum. As to the effect of these 
various arrangements, I will let facts speak for themselves 
by merely stating that the temperature in the Patent Office 
Museum and library has been found to vary in winter be- 
tween 30° Fahr. and 54° Fahr., which latter was the highest 
recorded during a period of four months ending March last, 
according to the thermometer in the museum, in such low 
temperatures aggravated by the incessant severe draughts 
every reader at'the Patent Office Museum has now to pursue 
his investigations amidst the din and interruptions arising 
from other visitors, who are moving about in the same room, 
examining and criticising the models, separated from the 
library portion only by a single handrail. Besides talking 
aloud, some of the more venturesome of these visitors every 
now and then give rise to a tinkling sound, by operating 
withtheir fingers upon the model of a musical instrument 
judiciously placed just under the reader’s nose, and not only 
so, but he must needs be furthermore bothered at intervals 
with questions about the models and other matters with 
which, for the nonce, he has no concern. If a reader can be 
properly expected, under these conditions, to satisfactorily 
study and clearly analyse the specifications of complex ma- 
chinery and manufacturing processes, and otherwise to enjoy 
to a reasonable extent the advantages which it is the object 
of such an institution to provide, then any complaint falls to 
the ground; but, contrariwise, according to my view of the 
matter (and I have had to use this library for years past), I 
venture to think that I have made out a strong case, which 
will fully justify, as I trust it will secure, the intervention 
of your influence on behalf of the public, especially as I have 
reason to believe that the objections complained of as regards 
the library might be, in a great measure, if not wholly, ob- 
viated by the expenditure of less than 1007. out of the 
enormous surplus of 857,2007. now in hand, which has been 
taken from inventors, the very class for whose use this library 
is expressly intended. As to the accuracy, in every par- 
ticular, of my statements regarding the present condition of 
the place, I court the fullest inquiry ; and I may add that a 
memorial on the subject, signed by a number of readers, was 
sent in to the proper authorities some time back, but has had 
no effect whatever in abating the evils complained of, nor has 
even the slightest notice been taken of it. 
I am, Sir, your obedient Servant, 
W. Luoyp Wisz. 
Chandos Chambers, Adelphi, February 1, 1872. 








A VETERAN ENGINEER. 
To rue Epitor oF ENGINEERING. 

S1z,—Permit me to appeal to the enginecting rofession 
on behalf of an old engineer and projector, Mr. W. H. James. 
This gentleman was well known many years ago, in conjunc- 
tion with his father, as an eager promoter of the then new 
system of railway communication. He took out a patent for 
the introduction of tubes into boilers, the use of which was 
granted to William Losh and George Stephenson by an agree- 
ment dated September 1, 1821; and about twenty-three 
years ago he propounded in the. Mechanics’ Magazine a 
scheme for the transmission of parcels by pneumatic tubes, 
identical in essentials with that now adopted by the Post 
Office. He was also the inventor and patentee of several 
other ingenious contrivances. These statements I take from 
himself, but they might no doubt easily be verified by any 
one interested in such inquiries. 

Mr. James is now, in old age and feeble health, an inmate 
of Dulwich College. His stipend as an almsman is suflicient 
to provide him with daily necessaries, but he is extremely 
destitute of furniture, especially of such bedding as ‘is 
desirable for an old man omainel his bed by a rheumatic 
affection. His brothers are dead, and the only relative that 
I have been able to discover declares herself unable to help 


im. 

No doubt Mr. James has not been reduced to his present 
condition without some degree of imprudence ; yet I cannot 
but hope that more fortunate members of the engineering 
profession will so far compassionate this worn-out inventor 
as to help to smooth his downward path. I will gladly take 
charge of, and apply for his benefit, any sums which may be 
forwarded to me. 

§. CuzEeTHamM, 
Chaplain of Dulwich College. 
Dulwich, Jan, 23, 1872. 
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office, post free, for the sum of 1l. 14s. 8d. ($8.32, 
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NOTICE OF MEETING. 
THE INSTITUTION OF CIVIL ENGINEERS.— Tuesday, February 
6th, at 8 p.m. Discussion “On the Value of Water in India,” 


ErraTA.—On page 60 of our last number, centre column, line 26 
from the bottom, for “‘ Sin.” read “.3in ,” and in same column, 
line 27 from bottom, for “ 165 in.” read “ .165in.” 
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RAILWAY EXTENSION IN VICTORIA. 

THE gauge question still remains unsettled ‘in the 
colony of Victoria, the last action of the Assembly 
having been to postpone decision on the subject 
until such time as further evidence could be ob- 
tained, and detailed estimates could be made as to 
the respective cost of the proposed extensions on 
the 5 ft. 3 in. and on the 3 ft. 6 in. gauges. 

It is difficult to read with patience the debate 
upon the question which -<cupied several evenings 
in the House, and to note Low strong the party is, 
which seeks, at any sacrifice, to gain its ends, and 
perpetuate the existing system. Probably, in all. 
the annals of the Victorian legislature, no debate 
has been so involved as this one upon railways. No 
element calculated to disturb and bias proper judg- 
ment is wanting. ‘There isa violent party feeling, 
there isa trong and almost universal antagonism 
towards the Upper House, on account of its alleged 
violation of privilege, there is the outery of the 
broad gauge clique, which fears loss of position, and 
ofthe power of handling the public money, and 
there are strong indications of an undercurrent of 
jobbery ; add to this the line of debate followed by 
the more vulgar and less scrupulous members who, 
unfortunately for the colony, have by some means or 
other, elbowed themselves into a position for which 
they are unfitted, and which they disgrace, and we 
have a tolerably accurate idea of the difficulties 
which those members who are uninfluenced by per- 
sonal or party motives, and who are possessed of 
sound judgment, have to contend against. 

The breaches of privileges so vehemently re- 
sented are briefly these : the Railway Extension Bill 


be costing 10,0007. a mile? 








passing from tie Lower House to submit to the 
supervision of the Legislative Council, was modified 
by them to a greater extent than the Assembly con- 
sidered fit, three points being especially objected 
to: first, the Council ordered the construction of a 
new line of railway ; second, they determined what 
the gauge of the extensions sliould be, and adopted 
a gauge different to what the House desired to have ; 
and, thirdly, they struck out altogether one line 
which the Assembly had sanctioned, 

Now this action was denounced as entirely un- 
justifiable, and on this point opinion seemed to be 
nearly unanimous during the debate, but as the 
difficulty might have arisen upon any question, 
and has only a political bearing, we may pass it 
over without further remark, and proceed to the 
practical aspects of the case. 

It is worthy of note that the only members taking 
part in the discussion, and showing themselves 
capable of comprehending the question from 
natural capacity, as well as from painstaking in- 
vestigation, were entirely in favour of the adoption 
of the narrow gauge. Notahly among them were 
Mr, Spensley, Mr. Zeal, ana Mr. Vale, and it is 
somewhat singular that several of this class were, 
before the commencement of the Government in- 
quiry to which we have already alluded on a previous 
occasion, strong advocates of the é ft. 3in. gauge. 
We say it is singular because the greater part of 
the evidence given before the Committee, and by 
which they were convinced, was rendered by the 
broad gauge advocates, who, we have already seen, 
have never scrupled to make the most extravagant 
assertions to hold their ground, 

On the other hand, those members of the 
Assembly who represent the broad gauge faction 
evinced, during the discussions, almost total igno- 
rance of the subject, and showed a complete ab- 
sence of argument. Conspicuous amongst them 
was a person named G. V. Smith, member for 
the Ovens, who surpassed all the rest of his col- 
leagues in talking nonsense, and giving vent to 
offensive insinuations and personalities, And here 
we may remark that it is one of the curses of a 
new country that such men, of whom this G. V. 
Smith appears to be a type, should obtain a voice 
in the direction of affairs, for where experience is 
lacking, noisy, meaningless assertions often carry 
weight. In proof of this we need only look to the 
United States where so many instances have existed. 

Poor Mr. Higinbotham, the engineer-in-chief, 
seems to have come off badly between his friends 
and his opponents. ‘The former were accused of 
having been fulsome in their praise, the latter 
hesitated not for a moment to state their real 
opinion of him. Thus with regard to the “ black 
line” (so called because it was one of the pro- 
posed extensions shown in black upon the map, 
and authorised to the ire of the Assembly, by the 
Council) it was stated by a friend of Mr. Higin- 
botham’s that it was palpable that there was going 
to be ‘‘a job perpetrated” in the construction of a 
tunnel in the line, and that this tunnel was to be 
made for the purpose of giving work to the unem- 
ployed, This was supplemented by another honour- 
able member, who said that the projected tunnel 
was altogether the work of Mr. Higinbotham. But 
perhaps the most pertinent criticism passed on the 
engineer-in-chief, who upon matters connected 
with traffic, is stated to be ‘‘ as ignorant as a child,” 
was that referring to his estimates for making the 
5 ft. 3 in. lines for 5000/. a mile. If he can do this, 
why, it was asked, should the Sandhurst and 
Murray Railway, running over perfectly flat ground, 
Either the engineer, 
itis urged, must be talking nonsense, or he must be 


acting extravagantly in spending so much money on 


the line in question, But, indeed, Mr. Higinbotham 
has made so many wild statements, and said so 
many foolish things upon the gauge question, that 
every one appears to have lost confidence in him. 
And not one of the least of his inconsistencies is 
this, that while he is so orthodox that he will not 
deviate from the standard gauge to adopt a practice 
which the experience of so many engineers as able as 
himself has proved to be good, he does not hesitate to 
stake his reputation on a costly and untried experi- 
ment of building 5 ft. 3 in. lines for 5000/. a mile. It 
must be evident that the broad gauge clique know 
t.u.at the first point to gain is the gauge, and that 
afterwards, when the actual outlay shall have been 
proved in reality to be far more than is now shown 
on paper, excuses may be found. 

During the course of the debate the whole of the 
old arguments, long since worn threadbare in this 








country, were advanced against the narrow gauge. 
It was asserted that its cost would be only, 300/. 
at most less than the broad. It was asserted 
that it would be totally inefficient, that break of 
gauge would be an insurmountable objection, &c., 
&c. We are not going to show the absurdity of 
all these statements; we have argued the case over 
and over again in these columns, and especially we 
have pointed out that in Victoria, where outrageous 
extravagance or absolute dishonesty has run up the 
cost of existing lines to 40,000/. a mile, where traffic 
is light and distance great, the advantages of the 
narrow gauge would perhaps be more widely felt 
than in any other country now wanting railways. 
As for the cost entailed by the break of gauge, the 
smallness of the tonnage, and the low price at which 
it can be transferred, removes this objection alto- 
gether. What can be done in America for 7 cents 
a ton ought not to cost more in Australia, and we 
have shown on a recent occasion what the annual 
sum would be, supposing the traffic on the pro- 
posed extensions to be as stated.in the official 
estimates. 

It was asserted in the Assembly that no instance 
could be cited of a narrow gauge railway being 
worked with profit. This is not true, but if it were, 
it would be no argument against the system, for if 
narrow gauge lines do not pay in some instances, it 
is simply because there is not traffic enough to make 
them pay, and how much more unprofitable would 
broad gauge lines have been laid down over the 
same routes ? 

This false allegation against narrow gauge was 
brought forward by Mr. G. V. Smith, of the Ovens, 
to whom we have already alluded, and who opened 
his speech in the Assembly bya libellous assertion 
that Zhe Engineer was a ‘ puff-paper” of Mr. 
Fairlie. That no statement could be more unfair 
or untrue of our contemporary, who, together with 
ourselves, has always been desirous of doing strict 
justice to Mr. Fairlie, our readers will at once admit; 
but the statement is characteristic of the whole of 
this person’s speech. Thus he states that the 
Queensland Railway was worked by the Fairlie 
engines, which he must have known to be false. 
He says that the working of the Norwegian rail- 
ways was from 65 to 103 per cent. of receipts, and 
that the Queensland railway expenses were just 
about the same. Thesame as what? 65 or 103 per 
cent. He says that the cost of the Norwegian 
lines was as great on the narrow as on the broad 
gauge. Whereas, if he knew anything of the matter, 
he was aware that the 4 ft. 84 in. lines of Stephen- 
son cost 11,000/. per mile against from 3500/. to 
6000/. per mile of M. Pihl’s railways. He neglected 
to ask himself the question—if the traffic is so 
small on these latter lines that the working expenses 
swallow up the receipts, what would have been tlicir 
financial condition if three times the capital had 
been expended in making them? He characterised 
the American railways as ‘‘ cheap and nasty,’’ for- 
getful of what the proposed 5 ft. 3in. lines at 50007. 
a mile would probably be. But we need not pur- 
sue this rubbish ; one redeeming admission goes far 
to make amends, Mr. Smith acknowledged that he 
did not know what he was talking of, when he 
said that he ‘‘ did not pretend to be a judge of rail- 
way matters.” 

Turning to the other side of the question, we find 
that Mr. Spensley placed facts clearly and con. 
cisely before the Assembly, urging them to adopt the 
course which common sense and the requirements 
of the colony alike demand. He explained the 
motives which led the Government of India to 
adopt the metre gauge, and pointed out the reasons 
which Mr. Fowler advanced in favour of a width of 
3 ft. 6 in., and which induced Messrs, Strachey, 
Dickens, and Rendel to advocate a still smaller 
dimension, and he quoted the arguments of Mr. 
Mais, the able engineer-in-chief of South Australia, 
whose opinion is peculiarly valuable. Afterwards 
followed Mr. Zeal, Mr, Vale, and Mr. Wood, this 
latter gentleman showing that he had taken pains 
to master the subject in discussion. ‘Thanks to the 
influence of these gentlemen and the feeling of 
injured dignity which encouraged the Assembly to 
resent the action of the Council in the matter of 
gauge, the question was adjourned till further con- 
sideration. 

Doubtless, when the debate shall be resumed a 
few months hence, the narrow gauge party will have 
materially strengthened their case, whilst their op- 
ponents, having gone to the utmost length of bad 
reasoning and false argument, will have but little 
more to oppose. Gradually, as the discussion has 
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developed itself, this party has fallen back upon 
objections more and more puerile, as is instanced in 
the reason advanced by one “honourable member” 
to show that narrow gauge railways will do for India, 
but must fail for Victoria—that in India “ an in- 
ferior line is wanted for an inferior race, that it is 
wanted for soldiers whose business it is to die.” 
It was an idea somewhat creditable to the opponents 
of railway progress to propose the reference of the 
question to some eminent engineers at home, know- 
ing well that if this was done a verdict in their 
favour could be easily obtained. This proposition 
was, however, instantly scouted, and one honour- 
able member asserted that the colony had already 
‘suffered severely from referring matters to the 
decision of eminent engineers at home. A quantity 
of steel rails was ordered for the North-Eastern 
lines at a cost of 60,000/. or 70,000/. more than 
iron rails, which would have served the same pur- 
pose, and the only reason which the eminent engi- 
neers, on whose advice they were ordered, could 
give for preferring stcel to iron rails was, that Vic- 
toria was a wealthy country, and was able to bear 
the cost of making a trial of steel rails.” Equally 
unsuccessful was the suggestion that an engineer 
should be despatched from the colony to Europe 
and America to study the question. The result of 
Mr. Elsdon’s commission appears to have led to the 
conviction that future experiments in that direc- 
tion should be avoided. 

‘The more these railway debates are investigated 
the stronger is the evidence that a powerful minority 
have their own interests, and not that of the colony 
at heart. If this were not so the question would 
long since have been settled, for it presents no real 
difficulties. It has not been disputed that Victoria, 
although a prosperous country, cannot afford to 
build long lines of railway at great cost, and it is the 
popular desire to obtain lines which shall be at 
once cheap and efficient. Experience has demon- 
strated the fitness of the narrow gauge for districts 
existing under conditions similar to Victoria, and 
the extravagance of working traffic on such a gauge 
as she possesses at present. The high tariffs now 
ruling on the Victorian lines, and which are_pro- 
bably the lowest that can be adopted, are a loss to 
the whole community and a checkto trade ; yet these 
would remain the same even if the light broad 
gauge lines were built. On the other hand, a cheap 
railway system which, properly worked, reduces dead 
weight to a minimum, on which engines of any 
power can be employed without distress to rails, 
yet heavy enough to surmount the steepest gra- 
dients, and sweep round the sharpest curves; a 
system which lies within the means of the colony, 
and which will, when made, serve the traffic better, 
because far cheaper, than the existing lines, and 
on which ample speed can be obtained; such a 
system is vehemently opposed by those who can 
advance no argument against it, is opposed by the 
engineer-in-chief, who is equally unfortunate ‘ in 
the tenacity with which he clings to antiquated and 
exploded ideas as to railway construction, and the 
almost juvenile rashness with which he risks his re- 
putation on a new experiment of making broad- 
gauge railways at 5000/. per mile.” It is very easy 
to foresee what will be the consequence if Mr. 
Iliginbotham is not restrained in his ‘* juvenile rash- 
ness.” ‘The estimates which he has framed would be 
coubled before the lines were finished, and the 
colonists of Victoria would then appreciate the 
results of having failed to follow the right 
course when it lay before them; they would find 
themselves with a somewhat extended system of 
railways, quite unsuited to their requirements, 
saddled with more debt, and burdened with exor- 
bitant freight tariffs. 

It is, then, for the colonists themselves to decide ; 
they have ample and painful experience of 5 ft. 3 in. 
gauge railways ; inl they have before them the 
practice of eminent engineers, and of years of 
working of the narrow gauge; they know what 
amount of confidence to place in the estimates of 
their engineers, who seek to hurry them into a 
most costly and certainly unprofitable undertaking. 
‘They have, in fact, to decide between a partial or 
a complete railway system; one that will be 
always a source of loss, or one that shall be worked 
with profit. 


Tur Sugz Canat.—Earl Dudley has arrived in Egypt, 


and has inspected the Suez Canal works. He was to accom- 
pany the Khedive in a short excursion in Upper Egypt. 
General Faidherbe was expected to be one of the party. the 
Duke of Sutherland and M. de Lessers are also shortly ex- 
pected in Egypt. 





THE GREAT AUSTRALIAN TELEGRAPH. 


Tue last advices from South Australia appear to 
show that there has been a hitch in the develop- 
ment of the Great Australian Telegraph line. 
Bravely as the enterprise has been entered upon 
and prosecuted, it has been found to present greater 
difficulties than had been anticipated in the first 
instance. Still the latest tidings which have come 
to hand with respect to the great work are not cal- 
culated to induce a feeling of despair as to its 
future, but merely show that the South Australian 
authorities have committed themselves to a more 
arduous task than had been at first imagined. 
The South Australian Government vessel the Gul- 
nare, while on her way from Palmerston to the 
Roper River, struck ona reef near the Verdon Islands, 
a group lying between Melville Island and Adam 
Bay, and within a comparatively short distance of 
Port Darwin. She contrived to return to Port 
Darwin, but on arriving there she was condemned, 
and the Bengal was chartered to take her place. 
Mr. Patterson, one of the superintendents concerned 
in the development of the line, had also reported 
loss of stock in pushing his way from the Catherine 
to the Roper, and had requested the Colonial 
Government to send reinforcements to the Roper. 
The South Australian Cabinet had accordingly met, 
and had resolved upon sending a steamer, and also a 
sailing vessel, carrying additional horses and wagons, 
with their drivers and all necessary supplies, as re- 
quested. Mr. Todd, the South Australian Postmaster- 
General and Telegraph Superintendent, was to leave 
by the steamer, in order to personally direct the com- 
pletion of the great line and its opening for traffic. 

The difficulties which have arisen occur at the 
northern end of the great line; the intelligence 
which has come to hand as to the central sections is 
relatively satisfactory. ‘Two communications have 
been received in Adelaide, for instance, from 
Section E. The first, dated from the Third Main 
Camp on Gilbert’s Creek on September 1, refers to 
the fact that 61 miles of poles had been erected, 
but the ugly fact had been established that the line 
would have to pass for a considerable distance 
through country destitute of surface water ; a well 
had been sunk, and water had been obtained at 
17 ft., but it had not been ascertained whether the 
supply was likely to be permanent. This scanty 
water supply has always been considered to be the 
great drawback to Central Australia, although in 
some seasons there may be a greater quantity of 
moisture available than at other less favoured 
periods. Another letter, dated September 20, states 
that the camp had been shifted to Tennant’s Creek 
latitude 19 deg. 33 min. ; the work was then pro- 
gressing well, and about 75 miles of poles were 
expected to be put up shortly. The communication 
is from Mr. Roberts, the second in command, and 
it states that Mr. Harvey has been well-sinking, and 
had struck water at 20 ft. Mr. Burt had been sent 
on to Newcastle waters to communicate with the 
Port Darwin end, news not having at that time 
arrived in respect to the Northern Territory sections. 
Several thunderstorms had occurred, and it is noted 
that Mr. Millner had passed beyond the end of 
Section EF. with his sheep, and was supposed to have 
reached the Newcastle waters. A previous account 
mentions that in passing the Davenport range Mr. 
Millner lost 1200 or 1400 sheep by poison. 

As regards the southern section—that is the sec- 
tion nearest to Adelaide—it appears according to 
the last advices to have moved on well. At the date 
of the last reports the whole of Mr. Bagot’s con- 
tract was poled. North of the Gums there were 
only 10 oclen to the mile, but the contractor’s men 
were engaged in putting up the intermediate ones, 
and this had been done for 28 miles north of the 
Peake. A party was busily erecting the wire, work- 
ing from the northernmost end back to the Peake, 
and another lot of men had wired from Port 
Augusta to within 27 miles of Mount Margaret. A 
third party was at work planting the intermediate 
= on the portion between the Gums and the 
?eake. Considerable progress was thus being made 
upon the whole, with what was expected to be the 
latest portion of the line—that is, the part between 
Port Augusta and the end of Section FE. The 
operators for the interior. stations arrived at the 
Peake all well on November the 6th, and they were 
to start forward in a few days. Rains fell early in 
November, and these were expected to greatly 
facilitate the construction and opening of the 
southern portion of the line. By Christmas Day, 
in fact, it was anticipated that telegraphic com- 





munication would be established as far as the Mac. 
donnell Ranges. 

Such was the state at the close of November, 
1871, of the great undertaking in which the South 
Australian Government hasembarked. A telegram 
received through the enterprise and energy of 
Reuter’s Telegram Company (Limited) brings us 
further tidings to January 5, 1872, and states that 
‘telegraphic communication with Port Darwin in 
connexion with the Australian cable is now partially 
completed.” This is rather vague and unsatisfactory, 
as the intelligence appears to have occupied some 
twenty days in finding its way from Melbourne to 
London, and the great line might also have been 
said to have been ‘partially completed” in 
November. On the other hand, it must be ad- 
mitted that the intelligence vouchsafed by Reuter’s 
Telegram Company makes mention of no fresh mis- 
fortune having been experienced by the South 
Australian Government in the prosecution of the 
work to which it stands committed; and, under 
these circumstances, it is, perhaps, fair to assume 
that Adelaide, Melbourne, Sydney, and Brisbane 
will be in almost instantaneous communication with 
London before the spring has run its course. The 
prosecution of a great Australian overland telegraph 
seems destined to exert a large influence for good 
upon the future of Australian colonisation. Port 
Darwin can scarcely fail to become the nucleus of 
an important settlement in the north of Australia, 
and the construction and maintenance of the over- 
land wire must also add greatly to our knowledge 
of the interior of the vast island continent which 
has hitherto been practically a sealed book. On 
the other hand, if it should be found a matter of 
great expense and difficulty to maintain a telegraph 
line in the interior of Australia, the South Australian 
Government may yet rue the day in which it em- 
barked in so arduous an enterprise. Moreover, 
there is almost a certainty that a competitive route 
will be opened up by the Queensland Government, 
which will not have so very much to do to carry a 
wire to Port Darwin. Perhaps also in time a tele- 
graphic wire may also be carried round the western 
coast of Australia from Port Darwin to Perth, and 
thence to Adelaide. But however doubtful the 
prospect which may be before the South Australian 
Government of recouping itself for the expenditure 
which it has made in carrying a wire across the 
Australian interior, we can but admire the courage 
with which it entered upon the work and the per- 
severance with which it is carrying it on to the end. 








THE BESSEMER PROCESS IN 
GERMANY. 

Tue Bessemer steel process has during late years 
gained a great extension on the Continent, especially 
in Germany and Austria, In the former country 
the process is now in use at the Bochum Steel 
Works, Krupp’s Steel Works at Essen, Pheenix 
Iron Works at Laar, Hoerde Iron Works near 
Dartmund, Rhenish Steel Works near Ruhrort, Steel 
Works at Poensgen, Giesbers and Co.’s Works, near 
Diisseldorf, the Henrichshiitte near Hattingen, and 
the Neu Schottland Iron Works near Steele, all 
these being situated in Rhineland and Westphalia, 
while besides it is employed at the Marienhiitte, 
Saxony, Kcenigshiitte, Upper Silesia, and a couple 
of other places, ‘These works produce chiefly rails, 
tyres, axles, and heavy forgings for large engines 
such as piston rods, crank shafts, &c. The raw 
material used for this steel process is to some ex- 
tent Cumberland hematite pig iron; however, for 
the greater part home made pig, extracted from pure 
manganiferous iron ore, almost free from sulphur 
and phosphorus, is employed. Such iron ores are the 
spathic, carbonate ores, and brown hematites of 
Westphalia and Hanover, and the red hematites of 
Nassau. ‘They are smelted with clean coke, made 
from washed coals, and yield a fine grained grey pig 
iron, with an amount of from 2 to 24 per cent. of 
silicon. 

Such Bessemer pig was at first remelted in ordinary 
air furnaces, before being tapped into the conver- 
ters ; now, however, cupola furnaces with a good 
clean coke are preferred in Germany, for this reason, 
that all silicon, which in air furnaces is partly 
eliminated and which acts asa substitute for carbon, 
is preserved in the pig until the blast is turned on 
to the converter, 

The oxidation of the carbon, &c., in the converter 
is carried out to a different degree in Germany to 
that usually adopted in this country. In Germany 
generally so much carbon is left to the charge, 
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that it is in the condition of steel, and is cast as 
such, without. any previous addition of other metal. 
This mode of conducting the operation we may be 
allowed to call the decarbonising method. In Eng- 
land, France, and Belgium, on the other hand, 
nearly all the carbon is burnt away, and in order 
to reconvert the iron into steel it is necessary to 
add to it a certain amount of carbon, which in a 
known proportion, is combined with iron and 
manganese, the addition being made of compounds 
such as spiegeleisen or the artificial carburets of iron 
and manganese, such as Henderson’s, Prieger’s, and 
others. The English mode may be called the recar- 
ponising method, This latter method is the more 
easily carried out of the two, as it does not require 
great skill to distinguish the moment when the 
carbon is entirely burnt and when the necessary 
dose of carburet has to be added. It is far more 
difficult to see how much carbon is left in the steel 
at a certain moment, so as to cut off the blast and 
arrest its oxidising action. For this purpose the 
spectroscope is largely used in Germany, and to 
great advantage, 

The use of the spectroscope in combination with 
the Bessemer process was first introduced by Pro- 
fessor Roscoe, of Manchester, and though it has 
not come much into general use at British steel 
works, its application has been carefully tested in 
Sweden, Austria, and Germany, and in the latter 
country this instrument is now found indispensable 
with the decarbonising system of working. Any one 
who watches the various stages of the Bessemer 
process will easily perceive three periods which are 
distinguished by the appearance of the burning 
gases issuing from the converter. When the blast 
is turned on, there appears only a faint, thin flame, 
gradually increasing in strength, and accompanied 
by numerous sparks of burning metal. Then fol- 
lows a sudden outburst of bright flame of such in- 
tensity, that it is almost impossible to bear it with 
the unprotected eye. At the same time a thick 
brown smoke of burning manganese appears out- 
side the flames ; this is the boiling period, Finally 
the flame diminishes rapidly, loses its brightness 
and disappears ; and this is the last or finishing 


period, 

To all three periods correspond certain chemical 
reactions, which are recognised in detail by looking 
at the burning gases through the spectroscope. 
The bodies most easily discerned are: sodium 
through the whole length of the process; lithium 
and potassium in the second half of first, and first 
half of second period ; manganese from a little later 
than the two last, until the end of the second 
period ; carbon from the beginning of the second 
to the first half of the third period. 

Perhaps it will not be amiss to describe more 
accurately how the spectral lines of these substances 
gradually make their appearance and vanish again. 

First Period—The spectrum is faint and con- 
tinuous from sparks of burning metal; it soon be- 
comes bright and presents the bright yellow sodium 
line, which continues through the whole process, 
until the flames entirely disappear ; shortly after, 
almost simultaneously, come the red lithium line 
and both violet potassium lines before the eye ; 
directly follows a group of faint lines between 
yellow and green from manganese, which is called 

+ Ob, 

Boiling Period,—Suddenly come forth the brilliant 
indications of carbon in red, blue, and green, and 
following these a group of faint green manganese 
lines, together with its single line in violet ; we will 
call them Mn. 8. Next the carbon lines in green gain 
in intensity, while the red and violet lines of lithium 
and potassium fade away ; at the same time there 
appears a new group of manganese lines between 
green and blue, accompanied by a few lines in blue 
called Mn, 7. Lastly, one after the other, Mn. 7, 
Mn. 8, and Mn, x disappear and indicate the end 
of the boiling period, while the lines of carbon and 

ium continue. ? 

Finishing Period—The indications of carbon in 
green fade away and disappear suddenly ; the sodium 
line in yellow continues, and the spectrum becomes 
again continuous and faint. The point at which, 
according to the decarbonising method, the blast 
has to be cut off, is exactly the moment when Mn, « 

sappears, and at continental works which use 
this method with manganiferous pig iron, it is 
stated that this indication hardly ever fails. 








_ Gas ty 
lightin 
171,2887, 


Parts.—The revenue of the Parisian company for 
and heating by gas amounted in December to 





DEAD WEIGHT ON FRENCH 
RAILWAYS. 
Continued from pags 47. 
Tar Dnerven Warewar. 

Tue Eastern Railway Company, in a special re- 
port, gives full details relative to weight, and to 
the quantity of stock, but no particulars are given 
of the annual mileage of each class of vehicles; 
even the total passenger mileage is mixed up with 
that of the high speed goods. The average and 
maximum capacities of the stock are, however, 








given. 

On this line there are— 

Class. Carriages. Seats or Per carriage. 
Ist 384 = 9,116 23.74 
2nd 625 == 21,670 34.67 
3rd s«*1186 =51,810 44.80 

2165 = 82,596 38.15 


The total mileage of the vehicles was 48,778,000, 
therefore each vehicle averaged 22,570 miles, 
Collected we find that, 


The number of mile passengers was 372,148,194 
Number of passengers carried per 








carriage during the year... ove 281,070 
Annual carriage mileage . ‘ 22,630 
Number of passengers carried per 

carriage mile... pe Ga oe 7.75 
Average capacity per carriage we 38.15 
Seats offered for each seat taken ... 4.92 
Proportion of seats taken for seats 

offered eee sce s 0.203 

TaBLE XXI.— Relative Utilisation on Old and New Systems. 
Old | New Ito ether 
| system. system. | B 
Proportion of seats occupied to | 
seatsoffered .. .. ...| 0.229 0.176 | 0.203 





The value of this proportion for each class cannot 
be given, because even if the proportion of each 
class of mile passengers were reported, the relative 
mileage of each kind of carriage is wanting. 

M. Marché assumes an average mileage for 
each class, and from this deduces the results in 


Taste XXII.— Number of Mile Passengers and Capacity of 














Stock. 
Number of Proportion of 
Class. mile Capacity. seats occupied 
passengers. |to seats offered. 
ist class ... 5.46 23.74 0.230 
2nd class...| 4.76 84.67 0.137 
3rd class... 10.14 44.80 0.226 
7.75 | 38.15 | 0.203 


Average 





According to the experience given by other lines, 
the mileage of 1st and 2nd class carriages is greater 
than that of 3rd class ; it is then probable that the 
proportion of 0.230 for the 1st class is above the 
truth, and that for the 3rd class, 0.226 is below it. 

The average weight of each class of vehicle is : 





tons Ib. 
1st class 5.870 = 543 per seat* 
2nd class 5.927 = 376 0 
3rd class 5.744 = 281 - 
Average 5.842 = 836 * 


Taking as before, the minimum weight of the pas- 
sengers and fractions of carriages fully loaded, we 
have : 


Ib. Ib. Ib. 
Ist class 165 + 543 = 708 
2nd class 165 + 376 = 541 
8rd class 165 + 281 = 446 
Avera 165 + 336 = 501 


2) eee 
Or with the due allowance for vacant seats, we have 


the average : 


165+ 2991890 Ib. 
-208 


According to these figures, and supposing a 
similar weight of vehicles to run on both systems, 
the preceding results give for the 

Old system 165 +53 =1682 Ib. 


New system 165+ ae 2074 Ib. 
elf 
Tue Lyons Ramway, 
The information on the duty of each class of 
carriages on the Lyons Railway is found very 
defective. 








| * These weights are a trifle in excess of the actual figures. 
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The rolling stock of the company is as follows : 
Carriages. Wheels. Seats. 
1st class ‘is 6 = 9,480 
122 ,, ae = 2,896 
107 mixed... ie 6 = 4,032 
es 3. = 4,620 
135 2nd class oe 6 = 5,400 
361 ” ove 4 = 13,888 
466 3rd class ose 6 = 23,300 
754 Sy, wae = 35,296 
2432 98,912 


This is equivalent—including the mixed carriages 
in their proper proportion of 1st and 2nd class—to 


Carriages. Mean capacity 
Ist class eve 569 = 16,448 = 27.14 
2nd class 643 = 24,868 = 88.69 
3rd class eae 1220 = 58,596 = 48.03 
2432 97,912 40.67 


The total carriage mileage was 59,960,000, and the 
total number of mile passengers was 655,000,000. 
The average number of passengers per carriage 
mile is, therefore, 

655,000,900 

“69,960,000 
whence comes the mean proportion between seats 
occupied and seats offered : 


10.95 _ 9 959, 
67 


=10.95, 


04 
On the old system this proportion rises to 
11.07 _ 9.979, 
4().67 
10.48 
40.67 
The weights of the carriages are about as follows : 
tons. tons. 
Ist class carriages of 6 wheels, from 7.5 to 8.88 
5.25 ,, 6.09 
7.05 ,, 7.80 
4.90 ,, 5.55 
” 7. 
5.00 to 7.40 
6 6.60 ,, 7.30 
” ” 4 5.30 ,, 7.58 
These figures would give an average weight of 
the carriages of the different classes of 


On the new system it is only 


= 0.257. 


” 

6 
4 
6 
4 


Mixed 


” 


2nd class 


” 


” ’ 
3rd class mm 


tons. 
7.661 
7.016 
6.951 


Average ove oe ° 7.135 


The weight per passenger (165 lb.) with fraction 
of carriage, and all the seats occupied, is, therefore, 
about 


1st class ... 
2n 
8rd 


9 ote one eee one eee 
fee see ore one ove 





1st class 155 + /:°°1—797}p. 
27.14 

7.016 

88.69 

6.951 

48.03 


Average 165 + 7235557 1p, 
40.67 


2nd class 165+ =571 Ib. 





3rd class 165 + =489 Ib. 


And the actual weight, allowing for the un- 
occupied places, will be : 
x, 885 
Old syst 165+- —— 
—— ot O78 
385 
N tem 165-4- ——~ = 1663 lb. 
ew system + 5557 
385 
.269 


=1580 Ib. 


Average 165+) =1596 lb. 


THE ORLEANS RAILWAY. 
The rolling stock on this line amounts to : 








Carriages. Seats. Per carriage. 
414 Ist class... 9,772 = 23.6 
473 2nd class 16,300 = 84.7 
978 8rd class 40,630 = 41.5 

1865 66,702 = 35.8 


Table XXIII. gives the details 
mileage, &c. 


Tasie XXIII.— Passenger and Carriage Mileage. 


of the passenger 











Annual mile-| Number of mile 
. Number of 
Carriages. : age of assengers per 
mile passengers. carriages. cutee mile. 
[Istclass ...| 73,140,732 18,806,749 5.60 
2nd class ...| 54,920,681 11,330,033 4.85 
8rd class ...| 244,824,851 21,271,475 11.51 
Total 872,886,164 45,908,257 8.12 
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Taste XXIV.—Proportion of Seats Occupied to Places 
Offered. 


Seats 


Ratio of seats 
occupied. i 


occupied to 


Capacity. 
= places offered. 





Ist class... 3. 
2nd class... 4. 
3rd class... 1. 


0.283 
0.140 
0.277 


0.227 


5.50 
4.85 
11.61 





Average 35.8 8.12 


And assuming the average weights of carriages to be 
Ist class 5.9 tons, 2nd class, 5.9 tons, 3rd class, 
5.1 tons, average 5.6 tons, we shall have per passen- 
ger unit, 
Actual weights allow- 

ing for empty seats. 


All seats occupied. 
165+ ™* —2608 Ib. 
5.5 


- | 
Ist class 165+ = 728 Ib. 
23.6 


9 


‘ 165 + 
7 


ie 5.9 

2nd class 165 + jag = 2886 Ib. 

1654 2 
11.6 


o 


oP = B45 Ib 

34 = 040 le 

Srd class 165 + °-! — 440 tb. =1159 Ib. 

85.8 

Average 165 + a 508 lb. 
30.8 


165+_°-°_—1630 Ib. 
35 8.12 

The report of the Orléans Company separates the 
mileage of each class of carriages in the two 
systems, so that we can estimate the mean load 
and the weight per passenger unit, as is shown in 
Table XXV. 

Taste XXV.—Proportion of Passengers to Seats on the 

Two Systems. 

| 
| Number of | Proportion of Actual 
| passengers | seats occupied |weight per 
| per carriage | to places passenger 
mile. | offered. unit. 


Class. 





tons. 

1.030 

1,222 
-496 


0.266 
0.151 


0.298 


6.28 
5.23 
12.37 


2nd class. 


| 
{i class > 
3rd class “i 


g 
¢ 
bs 


0257 
0.110 
0.114 
0.230 





Average 8.73 716 


| 
ses] 
Ist class ...| 
{ 204 class...| 
3rd class...| 
! 

| 





2.382 
1,594 
621 


2.60 
8.94 
9.63 


eg 


# E 
2 








6.61 





Average , 0.182 .935 


| 
‘The average carriage mileage and the number of 
mile passengers carried per carriage are given in 
Table XXVI. 
Tastes XXVI.—Average of Carriage Mileage and of Mile 
Passengers per Carriage. 
Number of mile 


passengers carried 


| Average mileage. 
| per vehicle, 





lst class 
2nd class 


8rd class 


32,148 
23,953 
21,750 


176,666 
116,108 
250,331 


199,939 





__ Average ... 24,613 


(To be continued.) 








Mr. E. J. Reep.—The Atheneum understands that Mr. E. 
J. Reed, C.B., late Chief Constructor of the Navy, is about to 
establish a new quarterly magazine of a scientific character, 
the first number of which will appear early in March, to be 
devoted to the improvement of naval architecture, marine 
cng necting. steam navigation, and seamanship generally. It 
will be called Naval Science, and will be under the joint 
editorship of Dr. Woolley, Director of Education to the Ad- 
miralty, and Mr. Reed. 


Kiye’s Cotteaz Eveingrertne Sociery.—A_ general 
meeting of this society was held in one of the theatres of the 
above college on Friday last, Mr. Hunter, president, in the 
chair. The secretary having read the minutes of the last 
meeting, several gentlemen were balloted for, and duly 
elected. A paper was then reau by Mr. J. J. Kirkby upon 
“Hydraulic Machinery.” He commenced by alluding briefly 
to the early modes of raising water, passing on to describe 
the various machines of the present day, explaining more 
peer the centrifugal pump by moktts and diagrams. 
The author also gave several formule for determining the 
dimensions of the centrifugal pump, and explained where 
this pump can be used in preference to the common type 

ump, such as in circulating water through surface con- 

nsers, and in emptying graving docks. e next described 
the ordinary hydraulic ram, showing how this beautiful self- 
acting engine could be made to raise clean water with a head 
of dirty water as its motive power. He also mentioned Mr. 
Ramsbottom’s apparatus for supplying locomotive tenders 
with water whilst in moti di ion ensued, after 
which a vote of thanks was proposed to Mr. Kirkby for his 
interesting paper, and unanimously carried. 








WATER SUPPLY IN SOUTHERN INDIA. 

Ar the meeting of the Institution of Civil Engineers, held 
on Tuesday last, the 30th ultimo, J: oa Cubitt, Esq., Vice- 
President, in the chair, the paper read was “On the Value 
of Water, and its Storage and Distribution in Southern 
India,” by Mr. George Gordon, M. Inst. C.E. Of this paper 
the following is an abstract : 

After premising that the object of the paper was to deal 
with the probable results of works of irrigation as commercial 
speculations, and not with the undoubted advantages to the 
people and the indirect profits to the Government accruing 
from such undertakings, the author proceeded to give an 
account of the ancient native and the modern systems, under 
the two heads of Tank and Channel Irrigation. 

The existing Tank Irrigation was chiefly ancient, and com- 
prised innumerable tanks of all sizes, from what might be 
termed lakes downwards. These might be divided into three 
classes: 1. Those formed by the closing of the passage of a 
considerable river through a narrow goree, in a range of 
hills, by means of ahigh dam or “bund.” 2. Those formed 
in the plains, by embankments carried across the drainage 
of the country, and impounding the water of one or more 
streams, these tanks being of great superficial area, but 
shallow. 3, Tanks which might be considered intermediate 
between the other two, having in general a greater length 
of dam than the first, and a greater depth of water than the 
second. Few examples of the first kind remained entire. A 
description was given of the ruined Mudduk Masoor tank, 
one of this class situated on the borders of Dharwar and 
Mysore, of which the following were the principal dimen- 
sions: Length of the main bund on the crest, 550 yards; 
present height, from 90 ft. to 108 ft.; width at the base, from 
945 ft. to 1100 ft.; area of the lake at 90 ft. depth, 40 square 
miles; contents, about 1400 million cubic yards of water. 
The area of the drainage basin, which was on the inner slopes 
of the Western Ghats, was 500 square miles. The author 
was engaged on a proposed restoration of this tank, but it 
was found that the present average rainfall would not suffice 
to fill much more than one-half of its ancient basin, and it 
was suggested that the depth should be reduced from 90 ft. 
to 70 ft. This diminution in the supply was supposed to be 
attributable partly to the diminished rainfall, and partly to 
the construction of small tanks on some of the feeders at a 
date subsequent to the completion of the Great Tank, which 
was assigned, by tradition, to the fcurteenth or fifteenth 
century. The main bund was supplemented by two smaller 
ones, placed on saddles, at some distance from it, in the range 
of hills, and it was by the breaching of one of these that the 
tank was ruined, as the principal embankment remained 
entire. There were no traces of a waste weir or bywash 
of | kind. The second and third classes of tanks were 
then described, some ancient ones of great dimensions being 
noticed, such as the ruined Poonairy tank, in the Trichinopoly 
district, of which the embankment was 30 miles in length, 
and the Veeranum tank, still in action, with a bund 12 miles 
long. 

Vader the head of Channel Irrigation it was stated that 
only rivers of the larger class, which had a continuous flow 
for several months, were available for extensive irrigation 
projects. The smaller rivers were merely torrents, which 
quickly carried off heavy falls of rain, and then became dry 
again. The water, however, was in many cases intercepted 
by chains of tanks, of the second or third class, built across 
these torrents. 

The deltas of large rivers, being the most easily irrigated 
lands, had been so treated for ages, and the works had been 
much extended and improved under the British Government 
by the construction, by their able engineers, of permanent 
weirs of lengths at the heads of the deltas, such weirs 
being built on the sandy beds of wide rivers subject to heavy 
fl This seemed to have been beyond the skill of the 
ancient native rulers. They, however, built many weirs on 
the large rivers in the middle part of their courses, the situa- 
tions being skiifully chosen, but the construction was rude 
and imperfect. They were generally built on a reef of rocks, 
with loose rubble, faced with large blocks of granite laid dry, 
and sometimes fastened with iron clamps. The modern 
weirs in similar situations were of masonry, with a vertical 
or slightly battering face on the down-stream side, and with 
heavy copings. In rivers having sandy beds it was usual to 
build the body of the weir on a foundation of brick wells, 
sunk to the low-water level, and filled with concrete. On 
the lower side there was an apron, having a slope of 1 in 12 
from the crest, with a toe wall; and if the slope was long, 
intermediate walls were also built on wells, and below all 
there. was a broad layer of rough rubble of large dimensions. 

The ancient irrigation channels were generally defective in 
design, being too small, and having much too great a fall. 
In consequence of these channels being so near the river, 
they irrigated only a narrow strip of land; and the current 
being too great, excessive annual repairs were required. 
This system necessitated numerous off-takes from the river, 
involving the — of many weirs, and a great aggregate 
length of unproductive channel from the off-take to the point 
where the channel reached such a level as to command the 
surface of the country. On the other hand, a canal of large 
dimensions, taken off from one head, having a slower current 
and less fall, would soon so gain on the level of the river that 
it would reach districts remote from it, and consequently 
more in need of artificial supplies of water ; and it would also 
command a much larger extent of country than it could 
supply entirely with water. This was an advantage, be- 
cause it would be many years before a distriet could be com- 
pletely changed from dry to wet cultivation, as it would 
require to have its population trebled. It also afforded 
means of assisting dry crops in years of drought, and thus 
preventing famine. In many districts complete failure of 
the crops now grown occurred every few years, and a good 
crop was a rare occurrence. There should, therefore, be 
facilities for completely irrigating detached areas at con- 
siderable intervals, and of giving occasi-mal irrigation to dry 


crops. 
Distribution was effected from the second class of tanks 





directly by means of sluices in the bund. From the third, 
and more especially from the last class, it was commonl 
effected indirectly ; thus, the natural channels of the river or 
rivers, which had been dammed to form the tank, were used 
to carry part of the water for irrigation, weirs being built 
across them at suitable places, and artificial channels taken 
off from above them. By these means the surplus of the 
water, which was generally wastefully used by the ryots, was 
saved, being collected by drainage into the stream, and re- 
distributed at the next weir. Distribution was most econo. 
mically effected from a canal, when the latter ran along a 
ridge ; but as this could rarely be accomplished in the case 
of a canal taken off from a main drainage, it was next best 
effected by leading the main distribution channels down the 
ridges crossed by the canal. Distribution could be carried 
out in the ceded districts for 5s. per acre, including sluices in 
the main canal, and all necessary road and water crossings, 
but excluding the cost of terracing the land to prepare it for 
wet cultivation, this being done by the occupier. The nature 
of the ground was such that, in the districts to which the 

aper referred, the drainage was effected naturally, no works 
ce required for that purpose beyond small open trenches 
in the rice fields. 

(To be continued.) 








RIVETTED JOINTS. 

At the meeting of the Institution of Mechanical Engi- 
neers held at Birmingham on the 25th ult. a paper was read 
“On the Strength and Proportions of Rivetted Joints,” 
with the results of some recent experiments, by Mr. 
Walter Browne, of Bristol. In this paper four different 
modes of fracture possible in rivetted joints were de- 
scribed, consisting in—shearing of the rivet—crippling of 
the plate, or elongation of the rivet hole in the line of strain 
—fracture of the metal between the rivet hole and the edge 
of the plate, in the line of strain—or —e of the plate 
along the line of the rivet holes, at right angles to the line 
of strain. From the consideration that a perfect joint would 
be one offering equal resistance of each of these modes of 
fracture, the proper proportions were deduced for the various 
descriptions of rivetted joints, with the aid of data furnished 
by different experiments previously recorded, and by a series 
of experiments recently made for the purpose by the writer. 
The proportions thus obtained for single-rivetted lap-joints 
are that the diameter of the rivets should be twice the 
thickness of plate, and the pitch of the rivets and 
the width of the lap should each be three times the 
diameter of the rivets. For double-rivetted lap-joints, the 
diameter of the rivets being again double the thickness of 

late, the pitch should be 44 diameters, and the width of the 
be should be 5} diameters in chain rivetting and 6 diameters 
in zigzag rivetting. For butt-joints with a single cover-stri 
the proportions are the same as for wo ew my and wit 
double cover-strips, the thickness of each strip being only 
half that of the plates, the diameter of the rivets should be 
1} times the thickness of plate, and in single-rivetted joints 
the pitch should be 3 diameters, and the width of the cover- 
strips 6 diameters ; in double-rivetting, the pitch should be 
5 diameters, and the width of the cover-strips 11 diameters 
in chain rivetting and 12 diameters in zigzag rivetting. A 
calculation of the proportionate strength of these different 
joints, as compared with the strength of the solid plates 
themselves, shows that but little advantage is obtained 
by the employment of butt-joints in place of lap-joints, so 
far as mere strength of joint is concerned ; and even in the 
best instance the strength of a double-rivetted butt-joint with 


] two cover-strips and drilled holes in less than four-fifths of 


that of the plate, while in common gy lap-joints 
with punched rivet holes the strength is little more than 
half that of the plate, thus involving practically a serious 
waste of material. In the case of cylindrical boilers, con- 
structed with the ordinary longitudinal and transverse joints 
of the plates, the strain produced upon the longitudinal 
joints by the internal pressure of steam is double that upon 
the transverse circular joints; and two modes of remedying 
this inequality in the strength of the joints have been 
adopted. The first consists in arranging the joints diagonally, 
in spiral lines round the boiler, whereby the effective strength 
of the joints and of the boiler is increased in the ratio of four 
to five. In the other plan the boiler plates are rolled with 
thickened edges along the longitudinal joints, by which 
means, and by double-rivetting the longitudinal joints, the 
strength of the joints is brought up very nearly to that of the 
solid plates themselves, without the necessity either of butt- 
jointing or of drilling the rivet holes; the thickened edges 
Lave also the advantage of obviating the ordinary corrosion 
occurring at the joints, which is so fruitful a source of boiler 
explosions. ‘he importance of the subject investigated in 
the paper is sufficiently shown by the serious consequences 
which have arisen from defective construction of joints, both 
in boiler work and in iron shipbuilding. 








Duron Gap CayaL.—This canal on the James river, 
Virginia, has been completed, and is now open for traffic. 
The canal is 130 ft. wide and 15 ft. deep at the line of mean 
low tide. Rather more than 5 miles of distance are saved by 
persons using the canal. 


Tecuytcat Epvucatioy.—The Joiners’ Company has placed 
at the disposal of the Birkbeck Literary and Scientific Insti- 
tution, Southampton-buildings, three prizes for the encourage 
ment of technical education. Last year the same company 
was pleased to present two prizes for a similar purrs, 
The Birkbeck Institution has, from its foundation in 18%, 
continued to impart instruction in the arts and — 
In so doing it . carried out the design of its benev ll 
founder, Dr. Birkbeck, whose efforts in this respect W 
be remembered by many. ‘he Council hopes that en 
other of the City companies will be led to follow rs os 
steps of the Joiners’ Company, by instituting prizes for 
extension of technical education. . 
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FOREIGN AND COLONIAL NOTES. 
A New Bridge for Ottawa.—The Government of the 


Dominion of Canada has granted permission to the authorities | 


of the city of Ottawa to construct a fixed bridge over the 
Rideau canal in that city, and also to use certain matériel 
from Government property for elevating the approaches to 
the proposed bridge. 

Missouri School of Mines.—Missouri has established a 
School of Mines, and her example might be advantageously 
followed by the authorities of the Dominion of Canada. 
The new Missouri institution is to be situated 113 miles 
from St. Louis in Rolla, Phelps county, the building is to 
cost 75,000 dols., and adequate provision is made by gifts 
and an issue or bonds for ——s competent professors 
and a department of practical experiment. Phelps county 
and many adjoining districts are rich in varieties of iron and 
other ore. . 


North-Eastern Railway of Victoria.—The third and last 
section of the North-Eastern Railway of Victoria, 65 miles 
in length, and extending from Beralla to Belvoir on the 
Murray, has been let to:Messrs. Cain, Dalrymple, and Hotton, 
who submitted the lowest tender. The amount of their 
tender was originally 356,100/., which the department con- 
sidered so high that the propriety of calling for fresh tenders 
was considered. Ultimately, however, the contractors agreed 
to a revision of their terms, and the tender was accepted at 
some 60007. below the sum demanded in the first instance. 


Progress of Montreal_—The amount of customs duties 
collected at Montreal in 1862 was 2,490,025 dols. Last year 
the corresponding total rose to 5,062,767 dols., showing an 
increase of upwards of 100 per cent. in 10 years. 


The Hoosac Tunnel.—An official report states that the 
expenditure made upon this tunnel to the close of 1871 
amounted to 6,336,332 dols., exclusive of interest. When 
the present contractors assumed the management, 9341 ft. 
had been opened, and at the close of November, 1871, the 
work had been advanced by 7737 ft., making a total of 
17,078 ft. and leaving 7953 ft. still to be excavated. The 
central shaft has been finished, and work is now proceedin 
at four faces of the rock. It is expected that more rapid 
progress will now be made, and that the tunnel will be com- 
pleted by March, 1874. 


Indian Railways.—The Government of India is stated to 
have in contemplation the organisation of a store depdt at 
Calcutta for its State railways. A trial trip on the line from 
Lucknow to Fyzabad came off December 19. The local 
public were permitted on the occasion to travel free. The 
receipts of all the railways of India for the first nine months 
of 1871 amounted to 4,339,479/., against 4,571,389/. in the 
corresponding period of 1870, showing a falling off of 
231,9107. The decline on the East Indian Railway alone 
was 320,5437. The revenue of the Great Indian Peninsula 
Company presented a considerable improvement in the first 
nine months of last year. Some revenue progress was also 
established on the Eastern Bengal and the Calcutta and 
South Eastern. 


South Italian Railway.—The traffic of this undertaking 
presented a respectable and substantial increase last year. The 
returns for the whole of 1871 are not yet quite available, but 
in the 51 weeks ending with December 23 inclusive the 
progress established in the revenue of the company, as com- 

ared with the corresponding period of 1870, was 60,1887. 
he opening of the Mont Cenis ‘'unnel probably contributed 
jn some degree to this satisfactory result. 


Street Railways at Baltimore.—The Baltimore City Pas- 
senger Railway Company reports that during 1871 the 
ageregate distance run by its cars was 2,010,806 miles, while 
the number of passengers carried was 14,180,493. The 
per gar J owns 672 horses, each costing 42 cents per day to 
feed. The proportion of receipts paid to the City Park fund 
amounted to 134,798 dols. 

The Cheyaur Bridge.—The Cheyaur bridge on the Madras 
Railway is to be re-constructed with wrought-iron girders. 
The new bridge will comprise 46 spans of 64 ft. each. . 


A Great Bridge across the Hudson.—A new bridge across 
the Hudson river at Albany is 1525 ft. long in the main 
structure, and the whole length, including the approaches, is 
2250 ft. It is 30 ft. in the clear above low-water mark, and 
8 ft. above the highest recorded water mark. There are two 
bridges over an inlet on the east side of the Hudson ; one of 

spans, each 62} ft. in length, and the other of four 
spans of 60 ft. each. The trusses in the main superstructure 
are 26 ft. apart, and all the tension bars are of double refined 
iron. The bridge, exclusive of its own weight, will support, 
it has been calculated, a load of 6000 Ib. per lineal foot. The 
draw weighs 7000 Ib., and is moved by a 10-horse power 
engine placed beneath the roadway. 


a Pontoon, Cc Turkey.—The Chirket-i-Hairié Company at 
i nstantinople is having constructed a pontoon 120 ft. in 
ength for the embarkation and landing of passengers by its 
steamers. The pontoon will be moored near the Stamboul 
side of an iron bridge now in course of construction, and 
steamers will be enabled'to lay along either side. The cost 
of the pontoon is expected to be about 15,0007. 


Egyptian Railways.—A new line of railway is to be com- 
menced shortly from Alexandria to Rosetta vid. Damanhoar 


and the Atfé. A site h : 
the Mahmoudich tng been marked out for a bridge over 


Pennsylvanian Towns.—Philadelphia last year bad a popu- 
ation + Sab aad Pittsburg, one of 86,076 hy) wy td 
53,180 ; ton, one of 35,092; Reading, one of 33,930; 


one of 23,104; and Lancaster, one of 20,233. 

Pe Belgian Iron Trade.—The Belgian rail mills are now 

of a employed that a contract offered for 20,000 tons 
for has been declined. Under — circum- 


, the owners of th Igi i 
eager to rush inte of the Belgian rail are not at all 


isburg, 


bring them no profit, but might even involve some loss. This 
circumstance is rendered all the more remarkable by the fact 
that Belgian firms have hitherto been extremely anxious to 
cultivate a Russian connexion. 


Rolling Stock in France.—There have been great com- 
plaints as to the scarcity of rolling stock upon the principal 
French railway, the Paris, Lyons, and Mediterranean. During 
November, December, and January, no fewer than 2736 
trucks were placed upon the system, and 875 more are to 
follow in the course of the ig month. In March and 
April 450 more trucks are to be brought into use. The 2736 
new trucks already delivered have been found extremely 
useful, and the company now stands much better with the 
French public than it did a few weeks since. 


Revenue of the Suez Canal.—The revenue of the Suez 
Canal Company in 1871 amounted to 520,091/., as compared 
with 255,488/. in 1870, showing the large increase of 264,6037. 
last year. The number of ships passing through the canal 
in 1871 was 765; in 1870 the corresponding number was 486, 
showing the very considerable increase of 279 last year. 








NOTES FROM THE NORTH. 
Giaseow, Wednesday. 

Glasgow Pig-Iron Market.— There was considerable 
excitement in the pig iron market this @ay week, and 
transactions took place at 75s. 3d. up to 75s. 9d. cash, and at 
75s. 74d. up to 76s. 1}d.one month. On Thursday there 
were buyers over at 76s. cash, and 76s. 44d. one month, 
sellers asking 1}d. perton more. Friday’s market was strong 
with the top prices at 76s. 6d. cash, and 76s. 104d. one month, 
at which buyers remained. The market was again very 
strong on Monday, the prices being 77s. to 77s. 6d. cash, and 
77s. 43d. to 77s. 103d. one month, closing slightly easier. 
Yesterday’s market was quiet at the opening, and prices 
afterwards declined, closing buyers 76s. 14d. cash, and 76s. 6d. 
one month, with sellers 1jd. per ton more. To-day’s prices 
have varied between 76s, 3d. and 76s. one month, and 75s. 9d. 
and 75s. 74d. eash, closing steady. The trade continues to be 
exceedingly brisk. This is evidenced in the high prices of 
makers’ iron as well as in the high prices of warrants. The 
official quotations for several be x seroma brands of makers’ 
iron are as follows:—Gartsherrie, No. 1, 94s.; Coltness, 
Summerlee, and Langloan, No. 1 each, 95s.; Shotts, 93s. ; 
Carron (new), 92s. 6d.; Calder, 92s.; Glengarnock, 90s. 
Makers’ iron is so much in demand, to one single order 7000 
tons was placed last week for shipment. Stocks decreased 
during the past month to the extent of 9500 tons, no less 
than 4000 tons being withdrawn from Messrs. Conna! and 
Co.’s stores last week. The shipments of pig iron from Scot- 
land last week were as follows :—Foreign, 6234 tons; coast- 
wise, 5836 tons ; total, 12,070 ; corresponding week last year, 
7655 tous—the total increase since Christmas being upwards 
of 14,000 tons. 


Tod and M‘ Gregor (Limited).—It is now understood that 
the conversion of the old firm of Tod and M‘Gregor into a 
limited company is not to be carried through. Although the 
shares were largely taken up in Glasgow, where the sound- 
ness of the undertaking was well known, there was not a 
proportionate application in other parts of the country, and 
the firm will therefore remain unchanged. 


Association of Engineering and Shipbuilding Draughts- 
men.—During the past few weeks a successful effort has been 
made to establish in this city an association of engineerin 
and shipbuilding draughtsmen, the object being to affor 
this important section of the engineering profession oppor- 
tunities for meeting to discuss topics connected with engineer- 
ing science and practice. Owing to the great impetus given 
to all branches of engineering in this city within a few years, 
and the more systematic method of carrying out work in all 
well-conducted establishments, the number of draughtsmen 
engaged in a and the immediate neighbourhood has 
greatly increased, and it is estimated that upwards of 400 
are employed in the different grades of the profession. It is 
right and proper that such persons should meet to discuss 
the many improvements which are daily proposed in con- 
nexion with engineering, and it is also the duty and the 
interest of the employers to encourage such an association as 
has now been formed. Fully a fortnight ago the association 
was ushered into existence by the adoption of a code of rules, 
and the adhesion of about forty persons to the rules. The 
regular meetings will begin to-morrow evening, when the 
inaugural address of the president—Mr. Drewson—will be 
delivered. 


Association of Engineers in Glasgow.—The usual inter- 
mediate meeting of this association was held last week, the 
president, Mr. John Sutherland, in the chair. The subject 
of steamt-jacketted cylinders and superheated steam was 
brought before the meeting in a short paper, and afterwards 
a most animated discussion of the subject took place. 


Anstruther Harbour Works.—The new works at An- 
struther Harbour were subjected in the early part of last 
week to a very severe test, the severest they have had since 
they were strengthened by concrete. The test may be re- 
garded as most satisfactory, so far as the stability of the 
building is concerned. 


Mr. Hawksley Declining the Arbitration Commission from 
Dundee.—Mr. Hawksley has declined to assist the Dundee 
Water Commissioners out of the muddle into which they have 
got. He will not accept the duty of acting as referee upon 
the water supply plans of Mr. Bateman and Messrs. Leslie 
and Stewart, and at a meeting of the special committee held 
yesterday it was resolved (again on the casting vote of the 
Provost) to submit the question simpliciter to the whole 
Board. It is probable that the next step will be to have 
Messrs. Leslie and Stewart’s personal explanations of the 
plans which they have devised. 


Proposed Technical College for Glasgow.—The scheme 
for the establishment of a Technical College in Glasgow has 








engagements, which would not only 





of late made considerable progress, so much so, indeed, that 


it is intended to launch the movement formally by holding 
a public meeting, on an early day, under the presidency of 
the Honourable the Lord Provost, when Dr. Lyon Playfair 
will be one of the principal speakers. It is resolved by the 
Technical College Committee that a fund of 50,000. shall 
forthwith be collected, so that the proposed institution may 
take a definite shape as soon as possible. It is intended 
ultimately to have chairs in connexion with the principal 
branches of industry carried on in and around Glasgow. The 
following are proposed: 1, naval architecture, and marine 
and mechanical en ineering ; 2, theory and practice of weav- 
ing; 8, theory and practice of dyeing and printing. Mr. 

alter Montgomerie Neilson has boon elected to the chair- 
manship of the Technical College. 





NOTES FROM THE SOUTH-WEST. 

Trade at Cardiff.—The docks at Cardiff have been crowded 
in consequence of the large number of laden ships waiting a 
suitable opportunity to leave. In the Penarth Dock, coal 
shipping has been interfered with, on account of the washing 
away of the foundation of some of the woodwork of the rail- 
way bridge across the Ely river. No engine could venture 
upon it for some days. A great deal of energy has been dis- 
played in repairing the damages, and work is again actively 
resumed. Shipments of coal have increased. Upon the whole, 
the quantity of rails exported is moderately good. 


The Short Time Movement.—A meeting of the engineers 
of the steam-coal collieries of the Aberdare district, has been 
held at the Rose and Castle Inn, Aberaman, to take into con- 
sideration the best means to be adopted to secure a reduction 
of the hours of labour to eight hours per day. The chair- 
man urged the necessity of agitating for a reduction of the 
hours of labour to eight hours per day. This being but a 
preliminary meeting, no resolutions were passed. 


Threatened Strike in Monmouthshire.—A resolution of the 
colliers and miners of Pontypool, Pontnewynydd, Abersychan, 
Varteg, Golynos, &c., to bring their tools out of the pit on 
Saturday evening, unless a concession that 10 per cent. ad- 
vance were made forthwith, led the Ebbw Vale Company 
to announce on Friday that they were willing to give 
the advance, and the further boon of weekly pays, on the 
1st of March. This offer led to another meeting of delegates, 
at Abersychan, on Friday night, and it was then decided to 
send a deputation to confer with the Blaenavon men on 
Saturday evening. It was ascertained that the Blaenavon 
men had put the matter to the vote among themselves, and 
had decided by a majority of 100, to accept the terms 
offered by their company, their advance to begin on the 1st 
of March. 


Scientific Instruction in the Navy.—A meeting of naval 
officers has been held on board the Excellent, —_ ship, 
at Port th, to ider the desirability of establishing a 
society to promote the scientific culture of the junior branches 
of the navy. The Rev. Professor Main occupied the chair, 
and expressed his opinion that the future of the navy depended 
rather on the younger than the older officers, who, of course, 
were to acertain extend wedded to old systems, and it was 
only by degrees that they were drawn off from them to 
others. But the junior officers were brought up under a 
new system; and if the latter were to succeed, those officers 
must give their attention, and these subjects must be venti- 
lated. A lengthy discussion took place, and it was pect 





resolved to establish an association for the purpose 

that it be called the “Junior Naval Professional i 
tion,” that lieutenants and officers of junior rank be the 
original members, but that officers on promotion continue to 
be members. An executive committee of seven naval officers 
was appointed. 


Iron for the United States.—The Skulda has cleared from 
Cardiff for New Orleans with 630 tons of railway iron sup- 
plied by Messrs. Guest and Co. The Brage has cleared from 
Cardiff for New York with 650 tons of railway iron wy 
by Messrs. Guest and Co, The Aneroca has cleared from 
Cardiff for Charleston with 750 tons of railway iron supplied by 
Mr. R. Crawshay. The Flora has cleared from Newport for 
New York with 760 tons of iron supplied by the Blaenavon 
Iron Company. The Chili has cleared for Yarmouth with 
920 tons of railway iron supplied by the Dowlais Iron Com- 
pany- 

Westbury Iron Company.—On Thursday, Mr. 8, Alexander, 
of the firm of Alexander and Daniel, sold by auction 25001. 
of the stock of the above company, the undertaking of which 
consists of iron works at Westbury, Wilts, and a colliery at 
Newbury, in Somersetshire. The stock in question had been 
the property of the late Mr. H. J. Smith, and its was offered 
in lots of 5002. each. There was a spirited competition, and 
eventually four of the five lots realised 6007. each, and the 
fifth 6057. 


Mountain Ash.—It is reported that an influential company 
(of which Mr. Glasbrook, of Llangafelach, near Swansea, is 
a member), has purchased the coal lying near the Peurhi- 
weeibir, and other adjoining farms, distant about a mile and 
a half from Mountain Ash (between that and the “ Basin’’), 
for the p of sinking a = coal pit on the Peurhiweei- 
bir Farm, the property of Mr. Vaughan Lee, Rheola. These 
farms, which belong to different owners, are the only land 
on which a new company can ibly have a footing in the 
neighbourhood of Mountain as all the surrounding land 
has been already secured by Messrs. Nixon and Co., and 
the Powell’s Duffryn Company, who have been the means of 
swelling, in the course of eighteen yom the number of in- 
habitants from a few individuals to 7500 





Tur Loypoy Anp County BaNnKING sie ged ar the 
annual general meeting of this company, es y,a 
dividend of 6 per cent. for the half year was dedlased, ond s 
bonus of 3} per cent., both free of income tax, leaving 4 
balance of 76487. to be carried forward. The dividends and 





bonuses have amounted to 184 per cent. during the past year. 
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NOTES FROM PARIS. 
Parts, January 27, 1872. 
DYNAMITE. 

Some interesting trials were recently made at Fort 
Montrouge, before the Emperor of Brazil, to show the effect 
of dynamite. Several French officers assisted at the trials, 
which were conducted by MM. A. Nobel, P. Barbe, and 
A. Briill, who prepared also the report of the experiments, 
which were as follows :— 

1. On a double-headed rail, 5 ft. long and 4}} in. high, 
placed flat on the ground, were laid seven cartridges of 
dynamite, weighing about 2.275 ounces. The explosion 
was produced by a percussion cartridge of .75 oz., furnished 
with a fulminating cap, connected with a miner’s fuse. 
The rail was broken up, and especially that part on which 
the charge rested, which was divided into seven or eight 
peices of different sizes, 

2. In a cube of wrought-iron 11}Zin. on a side, and 
weighing 642 Ib., a hole 44 in. had been drilled. This hole 
in the centre of one of the faces penetrated to a depth of 
97, in. It was filled with five cartridges of .70 oz. without 
tamping. After the explosion it was found that the hole 
had been enlarged, and that the diameters were |} in. at the 
top, and 1,% in. at the bottom. Four fissures were pro- 
duced in the mass. The enlarged hole was then re-charged 
with nearly 4.9 oz., and at the second explosion the block 
was broken into six fragments, one of which was thrown 
to a distance of 65ft. The fractures showed an iron of 
good quality; and the diameter of the hole was enlarged 
to 1}2 in. 

3. In the foot of an elm-tree, 34} in. circumference, an 
auger hole had been pierced, 84 in. deep and }gin. dia- 
meter. In this opening was placed about 2.8 oz. of dyna- 
mite, the explosion of which cut the tree at the same height 
as the charge, and overturned it. 

4, Another elm-tree, — girth, was surrounded by a 
sausage of dynamite, weighing about 3.961lb. The explo- 
sion caused a deep circular cut without bringing down the 
tree, and a festoon of cartridges, weighing about 8 lb., was 
then exploded round the trunk, cutting it clean through 
and overturning it. 


5. A linen sausage, 8 ft. 3 in. long, containing about 3 Ib. | 


of dynamite per foot run, was attached 13 ft. from the 
ground, horizontally on the inner face of a front wall of a 
caserne. The wall, built of stone, 314 in. thick, was 26 ft. 
2in. high at the point of attack. The charge was fired 
this time by electricity by the help of the Breguet exploder. 
The discharge made a breach 12 ft. wide, and brought down 
the whole of the upper part of the wall. 

Two other explosions made, the one with a zinc tube 
6 ft. Gin. long, containing about 11 1b. of the Nobel pow- 
der, and the other with a linen sausage similar to that of 
the first explosion, produced in the wall breaches corre- 
sponding to the length of the charge, but without bringing 
down the wall, which stood, although deprived of its sup- 
port for the greater part of its length. 

6. A charge of 23.5 0z. placed on a stone 23 in. long, 
19 in. wide, and 14 in. high, reduced it into a great number 
of fragments. 

7. On a square plate of wrought iron, 19}) in, on a side, 
and 1}gin. thick, 5.94 1b. of dynamite were placed. The 
explosion broke the plate into several fragments, which 
were driven into the ground. 

8. To show the high speed which the pieces of a pro- 
jectile charged with dynamite assume, two tin boxes con- 
taining each 4.4 1b. of dynamite were exploded at a distance 
of about 10 in. from a thick wrought-iron plate. After each 
of the explosions it was found that the fragments of tin 
had forced grooves on the plates to depths of from 4 to 
yx Of an inch. 

9. The destruction of palisades formed of triangular 
piles, 8} in. on a side, was effected by employing first a 
linen sausage charged with 41]b. of dynamite per yard, 
and hung at its extremities to the palisades ; then a tube of 


zine, containing 2.51b. per yard, was placed at the feet of | 


the piles. 

In the first explosion, out of fourteen piles nine were cut 
at the height of the sausage, and five were damaged more 
or less seriously, but without being overturned. In the 
second explosion, on the contrary, the five piles placed be- 
fore the tube were cut off clean. The projection of the 
fragments took place entirely in front of the palisade, so 
that the operators could shelter themselves behind it. 

10. A round iron keg holding 44 gallons, placed on end 
and filled with water, was provided at its upper end with 
a square opening, through whi. four cartridges, fitted with 
matches previously lit, were thrown, After the explosion 
no traces of the keg were visible, and in its place there was 
a funnel-shaped hole in the ground, 15} in. deep. 





Tue Gros Brive, Campsrwett.—The vestry of the 
parish of St. Giles’s, Camberwell, is now receiving tenders 
for a new bridge to carry the Commercial-road, Peckham, over 
the Grand Surrey Canal. The present brick bridge is only 
12 ft. wide, and is quite inadequate to accommodate the 
existing traffic. The new structure will be of arched 
girders of wrought-iron resting on brick abutments. The 
span will be 27 ft. 4 in., and the width of roadway the same 
as that of the ap on either side, namely, 40 ft. The 
bridge, which 1 have a highly ornamental! appearance, has 
non Soe and ta carried out under = direction of 

r. James Dredge, 10, Buckingham-street, Adelphi, engineer 
to an adjacent bridge built across the same ~~ tab pean 
since. 


NOTES FROM GERMANY. 
Bown, January 27, 1872. 
New Law ow Steam Boivers. 

A new law for regulating, in Prussia, the use of station- 
ary steam boilers, and the control exercised over them by 
specially appointed Government inspectors, has lately been 
laid before the second Prussian Chamber, and as it does 
away with many vexatious and superfluous prescriptions of 
the old law, it is likely to find favour with the deputies. 
Since steam boilers were subjected, in 1856, to strict 
supervision, explosions and loss of life have greatly dimin- 
ished, and in the eight old provinces of Prussia, from 1857 
to 1869 only 107 explosions of boilers have taken place 
with a loss of 155 lives. After the new law all steam 
boilers are still liable to Government control at the expense 
of their owners, and before they are used they have to 
undergo an hydraulic test. Such as are intended to work 
below a pressure of five atmospheres (one atmosphere being 
the pressure of one kilogram upon fourteen centimeters) 
have to undergo a test of double that pressure, while those 
which work upwards of five atmospheres, have only to bear 
| a pressure of five atmospheres above their intended pressure. 
| The new law restricts the pressure of boilers under inhabited 
| localities (factories) to below four atmospheres, upon the 
| condition that the product, which is obtained by multiplying 
|the area of heated surface, given in meters, with the 
| Pressure given in atmospheres, does not reach the figure of 
|twenty. That is to say, boilers with four atmospheres 
| pressure must not have more than five square meters of 

heated surface. The use in inhabited localities is con- 
sequently restricted to small boilers. 





} Workine BuiAst Furnaces wirnout Buast. 
| The new blast furnace of Dillingen on the river Saar has 
during the late war had its own time of great peril from a 
| total want of fuel. Although the nearest collieries from 
| which the Dillingen works receive their coal are only a few 
| miles away, its supply was for a considerable time totally 
| cut off, the mines being stopped, and there being no possi- 
bility of sending a single truck with coal upon the Royal 
| Saar Railway, which was totally blocked up by war stores, 
| troops, prisoners, &c. Under such awkward circumstances 
| Director H. Siegers, the able manager of the works, resolved 
| to try to keep the furnace alive as best might be. He began 
| at once to reduce the charge of iron ore to one half, keeping 
| all the while the usual charge of coke, and after the furnace 
was thus filled, the blast was cut off, and all apertures were 
closed as air-tight as possible and watched carefully to be 
|so for more than ninety days anxiety. A regular supply 
| of fuel being again secured after that time, the tuyeres, 
| hearth, and top were reopened, the hot blast let on, and 
| twelve hours later the first clean cinder made its appearance, 
| flowing over the wall-stone to the great delight of all con- 
|cerned. This blast furnace is provided with six tuyeres, 
gas-catcher, pneumatic lift, hot-air furnaces, horizontal 
blowing machine, coke ovens, and coal-washing machinery. 
It is altogether of a novel and practical construction and 
well worth a visit. 


Iron Works IN ALSACE AND LORRAINE. 

The territories of Alsace and Lorraine, ceded by France to 
Germany in consequence of the Versailles Treaty of Peace, 
contain 25 large iron blast furnaces, which produced in 
1867 together 204,579 tons of pig iron, while only 12 fur- 
naces remain with France capable of yielding 76,500 tons a 
year. These works smelt a very cheap and abundant oolitic 
iron ore, “ minette,” which resembles much the Middles- 
brough iron ore, with coal derived from the Prussian 
mines near Saarbrick. The largest firm of ironmasters is 
that of De Wendel, who own the large works at Stiringen, 
| Hayange, and Moyeuvre, which produced in 1869 alone 
140,000 tons of pig iron and 100,000 tons of wrought iron, 

principally rails. The iron mines, which form the basis of 
| these works, are situated between two small rivers, Orne 
| and Fensch, tributaries to the Moselle, and embrace an area 
of 4000 hectares. 





AccIDENT TO A BLAsT FURNACE. 

A serious accident happened on January Ist at the 
celebrated iron works of Creusot, belonging to Messrs. 
Schneider and Co., when the blast furnace No. 1 was blown 
to pieces by a terrific explosion, by which several lives were 
|lost. It originated through the charge of about 10 tons of 
liquid iron having found its way through the bottom stone 
to the St. Andrew canals below the furnace. These canals, 
which are constructed as large underground drains, were 
unfortunately filled with water, and this was instantly con- 
verted into steam of high pressure, which exploded the 
furnace, killing and burning several men. 


AmBerR tN Prussia. 

It is well known that the coasts of the Baltic, particu- 
larly on the Prussian side and some beds of tertiary clay in 
the Province of Pommerania and Prussia Proper, are the 
localities whence amber is obtained. This locality was 
known to the ancients, and it appears that the Pheeni- 
cians found their way from the Cassiterites, the British tin 
islands, to the shores of the Baltic, where they procured 
this precious, and for its electrical qualities particularly 
appreciated, mineral. In 1870 the Province of Prussia 
produced 1415 ewt. of amber, valuing 60,0002 Of this 
quantity 740 cwt. were got by dredging at Schwarzort, 
300 ewt. by diving at Briisterort, 55 cwt. by digging in the 
Samland, and 320 ewt. were collected after heavy storms 
on the shore. New discoveries were lately made in beds of 








clay at Tupadel and Schwarz, all near Putzig, and at Tese- 
witz and Wlaschenitz near Marienwerder in Prussia. 


BismvTH iw Saxony. 

- This rare and highly useful metal, of which Great Britain 
and Prussia only produce a small amount per annum, is 
principally derived from the mines of Erzgebirge in the 
kingdom of Saxony. They produced in 1870, 820 cwt. of 
bismuth, 240 ewt. being extracted at the royal Smalte 
works near Schneeberg, while 80 cwt. came from the mines 
near Freiberg, Johanngeorgenstadt and Annaberg. This 
metal constitutes an essential part of all alloys of great fusi- 
bility. such as Rose’s alloy and stereotype metal, its value 
being about 10s. a pound. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
New Railway Station near Sheffield.—The new station on 
the Midland line at Totley, near Sheffield, together with 
the signals, points, &c., have been examined by Colonel 
Hutchinson, the Board of Trade inspector. The station will 
be opened for traffic on February 1. 


New Reservoir at Graincliffe, Shipley.—The Local Board 
of Health of the town of Shipley, are about to construct a 
new storage reservoir at Graincliffe, near that town, under 
the superintendence and from the designs of Mr. Edward 
Filliter, C.E., of Leeds. The embankment will contain about 
200,000 cubic yards. 


A New Coal-cutting Machine.—Last week a considerable 
gathering of mining engineers, and gentlemen otherwise 
interested, took place at the Whitebank Colliery, near 
Chesterfield, to witness experiments with a new coal-cutting 
machine, patented by Messrs. Gillott and Copley, the motive 
power of which is compressed air. The machine consists of 
two 7in. cylinders, with a 12in. stroke, driven by bevel 
gearing having a horizontal wheel with cutters fixed in the 
periphery. The whole is mounted on four wheels, and tra- 
verses on the face of the coal by means of a gin. wire rope. 
A 14in. and a 15in. cylinder are used for compressing the 
air. The machine was made by Mr. Gillott, at the Union 
Foundry, Barnsley. The seam tried was the Dunstan, 3 ft. 
in thickness. At a pressure of 211)]bs. the machine cut 
70 yards well and clean, in one hour and seventeen minutes: 


More Extensions, §c., at Sheffield.—Messrs. George Barns- 
ley and Sons, of Dixon-street, Sheffield, are building several 
additional converting furnaces, and are altering their works 
considerably. Messrs. James Fairbrother and Co. have just 
occupied new works in Washford-road, Attercliffe, near 
Sheffield, where they will carry on business as steel con- 
verters, wire manufacturers, &c. Messrs. Turton Brothers 
and Matthews are building considerable additions to their 
works in Wentworth-street, Sheffield, where they carry on 
business as steel-melters, converters, &c. 


> Messrs. Charles and Co.'s Affairs.—Messrs. W. Charles 
and Company have been adjudicated bankrupts on the peti- 
tion of Messrs. Bessemer and Co., an application havin 
been made to the county-court judge, in support of which 
sundry affidavits were filed. His honour consented that the 
works should be carried on, seeing the great loss that would 
undoubtedly be caused by stoppage. 


The New Coal Seam in North Derbyshire—The valuable 
seam of coal which has been discovered on the estate of the 
Duke of Devonshire, by the Wingerworth Colliery Company, 
near Chesterfield, is being made available. The bed lies at 
a depth of about 450 yards from the surface. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLEsBRoUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a good 
attendance on ’Change at Middlesbrough, and business was 
brisk. The prices =~ were regulated by 72s. 6d. actually 
being paid for No. 3. So great is the demand for every de- 
scription of iron that in many cases buyers are glad to be 
able to get iron at any price. Exceptional rates are con- 
tinually being paid, and therefore it is very difficult to say 
what is really the average price. That the quotations are 
now higher than they have been for months, and that they 
will be still higher, there is no doubt. Some of the iron- 
masters still complain of the irregular supply of coal and 
coke. This arises from the colliers restricting the yield. 
Arrangements have lately been made for opening new pits 
in South Durham, and it is expected that in a short time 
the supply of fuel will be much better than it is now. The 
supply of ironstone is good, and when the mines in the 
Brotton district, which are now being sunk, are in operation 
the total yield will be very considerably increased. 


More New Blast Furnaces in Cleveland.—We hear that 
another company has been formed for the purpose of going 
into the pig iron trade. They have obtained a site at Coat- 
ham in the Middlesbrough district, and will shortly com- 
mence to build two blast furnaces. The Cleveland district 
has long been the largest ironmaking district in the world. 
If it continues to increase at the rate at which it is now doing 
the productive power on the banks of the Tees will be 
enormous. 


Short Time and Wages.—A few weeks ago we published 
an exact account of the terms upon which the strike in the 
engineering trade at Newcastle-on-Tyne was settled, in the 
hope that it would aid masters and men in other parts of the 
country to make arrangements respecting the hours of work 
without any suspension of labour, and consequent loss to 
both sides. It is, however, to be regretted that even in the 
North of England the question of shorter hours and more 
wages is still agitating the minds of large bodies of work- 
men. A few days ago the railway employés on the North- 
Eastern had a meeting at Tyneside, and passed several re- 
solutions asking for shorter time and additional wages. We 
hope the matter will be amicably settled. 
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RECENT PATENTS. 
lowing specifications of completed patents are all 
anlaames ver 1871 ; and that year should be given 
in ordering them, at the annexed prices, from the Great 
Seal Patent Office, Chancery-lane. 
(No. 473, 8d.) John Thomas, of Bangor, patents making 
slate ridges for roofs by cutting wings or ridges out of a 
slab of slate, and forming, also out of slate, a top roll of 
such form as to clamp together the wings already mentioned, 
hold them in position. 
“(Ne. 477, 8d.) George Haseltine, of Southampton- 
buildings, patents, as the agent of Alfred Holme Balch and 
Wolfred David Emelius Nelson, of Montreal, machinery 
for separating magnetic iron from sand, it being particularly 
intended for treating the mixture of fine particles of iron 
with sand found at Moisie, in the Gulf of St. Lawrence. 
According to these plans, the mixture of iron and sand 
after being screened is placed in a hopper from which it 
flows in a thin stream, so as to be acted upon by a series of 
electro-magnets attached to a revolving drum. The con- 
tact pieces, placing the wires of these electro-magnets in 
connexion with the battery, are so arranged that although 
the magnets are excited during that portion of the revolu- 
tion of the drum during which they act upon the mixture 
of iron and sand, yet during the subsequent portion of their 
revolution they cease to be magnetised, and thus the 
particles of iron which they have attracted and separated 
from the sand either fall by the action of gravity or can 
be readily removed by a revolving brush. Provision is of 
course made for separating the particles of iron as they are 
detached from the magnets. 
(No. 491, 10d.) Thomas Atkinson, of Leeds, patents 
arrangements of turning cultivators to be used with steam 
cultivating machinery. We could not describe the pecu- 
liarities of these plans briefly. 
(No. 495, 10d.) Arthur Barraclough, of Boy's Mills, 
Halifax, patents modes of damping, stiffening, and oiling 
fabrics. According to these plans, numerous jets of air 
are employed for the purpose of applying the water or 
stiffening liquid to the fabric as it is caused to travel past 
them. A similar arrangement is employed for applying oil 
to fibrous materials. 
(No. 499, 6d.) John Wilkinson, of Bethnal-green-road, 
psients machinery for grinding circular saws. We cannot 
describe the details of these plans here; but we may state 
that the grinding or polishing wheel is so applied to the 
surface of the saw as to grind or work in a radial direction. 
(No. 506, 2s. 6d.) John Paterson Smith, of Glasgow, 
patents some handy arrangements of portable drilling and 
boring apparatus, &c. As we intend to illustrate some of 
Mr. Smith’s plans in an early number, we need not describe 
them here. 

(No. 509, 1s. 2d.) Thomas Aveling, of Rochester, 
patents certain very good arrangements of driving and 
steering rollers for steam road rollers, and also a mode of 
supporting the boilers of such machines so as to allow of 
the rollers adjusting themselves to their work, and at the 
same time rendering the use of heavy framing for carrying 
the boiler unnecessary. 

(No. 510, 1s. 6d.) Frederick Arthur Paget, of 1, Seymour- 
chambers, Adelphi, patents arrangements of annealing 
ovens for malleable castings. According to these plans, 
the boxes containing the castings are packed on trucks 
which are run into the furnace, the object being to save 
time in charging and to render the action of the furnace 
almost continuous. These plans strongly resemble, in some 
points, those patented by Mr. Jobson (No. 458, 1871), a 
few weeks earlier, besides which the use of trucks in the 
manner Mr. Paget proposes is, if we are not mistaken, 
agg by a patent taken out long ago by Mr. John Ten- 
Wick. 

(No. 552, 1s. 4d.) William Wasteneys Smith, of New- 
castle-on-Tyne, patents a variety of forms of anchors 
which we could not describe without the aid of numerous 
illustrations. 

(No. 554, 2s, 4d.) Thomas Robert Hay Fisken, of 
Leeds, patents a variety of details connected with the 
windlasses, &c., used in his “ fast rope ” system of working 
steam cultivating tackle. We described and illustrated 
Mr. Fisken’s plans in our numbers of July 21st and 28th last 
(vide pages 40 and 65.) 

(No, 556, 8d.) James Bannehr, of Great Queen-street, 
Westminster, and Henry Matthews, of Gower-street, patent 
subjecting coal which is to be employed in the manufacture 
of gas to crushing, sifting, and winnowing processes, the 
object being to separate the particles of mundic or iron 
Pyrites or other heavy impurities, and thus obtain a ma- 
pon which may be employed for the production of gas or 

free from sulphur or sulphur compounds. 
. (No. 555, 84.) Frederic Richard Wheeldon, of Wolver- 
— patents methods of casting pinions in chills for 
purpose of obtaining a hard surface for the teeth. The 
annexed sketches, Figs. 1 and 2, show a mould with the 
@ a, inserted, and suitable for a pinion of a mill for 
aa g wire or hoop iron. Fig. 8 shows the mode of in- 
ing the chills adopted by Mr. Wheeldon in the case of 
yo larger pinions or wheels. When pinions are 
- at each end the insertion of the chills would, if 
i means were adopted to prevent it, interfere with the 
woo “2 contraction of the casting and render the teeth 
stripped from the shrouding. To prevent this 


the interposition of transverse and longitudinal web plates 
between the joints, and with the provision of ties for taking 
the thrust of the arch. 


Walsall, patents making the axles of colliery tubs, &c., 
with collars of hexagonal, octagonal, or square form, 
collars fitting into recesses of corresponding shape, formed 
in the wheel boxes, and thus preventing the wheels from 
turning on the axle without the employment of keys. 


Ipswich, patent some good arrangements of multiple furrow 
ploughs, which we cannot describe briefly. 


making railway chairs in two parts connected by a kind of 
base plate of wrought iron, this base plate having at its 
ends ribs or dovetails which enter into recesses formed in 
the two parts of the chair. 
that by forming the chair in this way a tight grip could 


slightly bevelled ends, and thus when the chills are ex- 
panded radially by contact with the hot metal and the 
casting contracts hy cooline, spaces are left’ between the 


FIG.I. 
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ends of the chills and the shrouding which permit the 
longitudinal contraction of the casting to take place. 

(No. 578, 1s. 2d.) George Haseltine, of Southampton- 
buildings, patents, as the agent of James Beall Morrison, 
of St. Louis, U.S., a method of transmitting rotary motion 
round corners by employing as a substitute for an universal 
joint, a short length of wire helix enveloped in an india- 
rubber tube. The opposite ends of the helix are attached 
to the two spindles or lines of shafting to be connected. 
The arrangement gives great flexibility, and will be useful 
in many instances when but a moderate power has to be 
transmitted from one spindle to another, which it is desired 
shall be left free to be inclined at different angles. 

(No. 581, 1s. 2d.) Henry Martyn Kennard, of the 
Viaduct Works, Crumlin, patents arrangements for driving 
screw piles which we intend to illustrate shortly, and which, 
therefore, we need not describe here. 

(No. 582, 10d.) Henry Martyn Kennard, of the Via- 
duct Works, Crumlin, patents constructing the roadway or 
flooring of bridges, &c., of a number of separate sheet 
metal flanged panels secured together in the form of an 
arch as shown in the annexed sketches, with or without 


























(No. 586, 6d.) Joseph Wilkes, of the Pelsall Foundry, 


these 


(No. 588, 10d.) John Head and John Jefferies, of 


(No. 592, 10d.) Edward Davies, of Liverpool, patents 


The patentee appears to think 


but in practice such a result would be very doubtful. We 
regard the whole arrangement as objectionable in many 


ways. 





DANKS’S ROTARY PUDDLING 
FURNACE. 


WE give below and on the next Page some of the 
statements or summaries appended to the report 
of the Commission appointed by the Iron and Steel 
Institute to investigate the working of the Danks 
puddling furnace, a report of which, with {the diary 
annexed to it, we reprinted from the Journal of the 
Tron and Steel Institute, in our last number. The 
8 available does not allow of our reproducing 
the whole of the appendices, but we give all that 
are required, when taken in conjunction with the 
report and diary already published, to afford our 
readers complete information as to the results of 
the inquiry. 


No. III. 
STATEMENT OF YIELD og pvcstae BAR FROM PIG 
Cleveland. 
Pig used. Bars made. Pig to a ton of Bars 
Ib. Ib, cwt.aqr. Ib. 
24,595 - 26,010 on 18 3 17 
23,426 sas eles a 18 ok 8 
Dortgshive. 
22,804 eco 988 18 0 2 
nual 
7,800 ooo F355 °° 18 1 20 
Welsh. 
9,000 ; 19 3 13 
, ove oun eco 
Crystal 
6,600 “~ 6,680 pee 19 8 17 
Total, 94,225 100,606 oes 18 2 % 
No. V. 
YIELDS OF FETTLING, &0,, DEDUCED FROM “ ABSTRACTS 
OF MATERIALS USED.” 
No. 4 Furnace. 

Initial lining required Ib. Ib.) 
Iron ore ons eee oo ove eee one 3331 
Thick lime cream .., e00 ove ow. 510 
Squeezer slag, toglazelining ... ... 475 

Interior lining or fix required 
Pottery mine... 20 ase oe ove 1292 
Iimenite lumps ove ooo one 1512 
Iron scrap... see coe ove ooo §«=«-: 40 

Total ore used for lining a oak 6135 

Coal used for drying and fixing furnace .., oo 6998 

No, 6 Furnace. 


Initial lining. 
An old one of Iron Mountain ore, worked as bare as possible. 
Coal used for fixing and keeping in on Mon- Ib. 

day night wn hee ne) ae oe $170 
Results of Five Consecutive Shifts, worked in No. 4 Furnace. 
Puddled bars made. Ore used. Ore used per 2240 Ib. gaaene bar. 

Ib. Ib. owt, a Ib. 
23,112 Bilbao 3117 4 9 
Marbella 1880 


5591 
ee Scrap per - puddled bar. 


443 42 
Squeezer slag used. Squeezer slag per ton paenee bar. 
Ib. ewt. qr. Ib. 


7997 6 
Tap cinder produced. Tap cinder per ton potties bar. 
Ib. ewt. qr. Ib. 


5637 4314 
Five Consecutive Shifts in No. 6 Furnace. 
Puddled bar made, Ore used. Ore used per ton mene bar. 
Ib Ib. ewt. a. Ib. 
24,241 Blue Billy 1228 7 13 
Bilbao 430 
Lisbon 6176 
Marbella 1100 
Se rn Se ton puddled ba: 
rap used. rap per r 
I. ice 


816 15 
Note.—-The fettling used in No. 6 Furnace is excessive, in con- 
uence of the Lisbon ore being unsuitable for the Porn tee 
Aithough containing no more slice than Bilbao and Mar i 
soft and irregular nature causes it to crumble and waste away. 
No. 6 Furnace did not work as well as No. 4 at any time. ents 


No. VI. 


STATEMENT OF COAL USED AT Nos. 4 AND 6, DURING 
THE WEEK ENDING NOV. 11, 1871. 





No. 4, 
Coal used. Bars made Coal to a ton of bars. 
Ib. Ib. ewt. qr. Ib. 
41,508 oe 28,890 ooo 28 24 
No. 6. 
47,374 one 32,413 ose 29 0 25 
Total coal used. Bars made. Coal to a ton of bars, 
Ib, Ib. cwt, qr. Ib, 

Note 1. se cit tadintes Oak conmencl. 2 ghting 5 ont 
ote 1.— ‘or up 
fixing No. 4, from the bar and that used for keeping fur- 
naces ton Tuesday and Wednesday nights. In fact, all the 








Mr. Wheeldon mak 


es the chills used for such pinions with 





be obtained of the rail without the employment of keys; 
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No. VIL. 
STATEMENT OF CONSUMPTION OF COAL AT Nos. 
ce : ga ie mg 
. 0s. , Fo 
STATEMENT OF PIG IRON USED AND PUDDLED BARS PRODUCED wo. 5. THE LATTER DOING NOTHING FOR Two 


Wrienut or Cuares, 600 Pounps. 








No. 4 Furnace. 
Coal used, Bars made. Coal to a ton of bars 
Ib, Ib. ewt. qr. Ib, 
24,808 on 23,112 ohy , gl 
No. 6 Furnace. 
28,152 ood 24,241 
No. 5 Furnace. 
15,150 - 14,552 


Total, 68,110 bas 61,905 ese 22. 0-0 

Note.—The above experiment was made in order to sbow wh 
coal was used one, the actual puddling of the iro: 
another statement will be found included the coal used for 
we = et furnaces alight during the night, as well as lighting up 
and fixing. 


No. VIII. 

STATEMENT OF YIELDS FROM PUDDLED BARS TO 
RAILS AND OTHER CLASSES OF FINISHED IRON. 
5in. blooms ljin. billets Bloom toa 

hammered. made. ton of billets. 
Ib. ‘ ewt. qr. Ib. 
Coneygree eo 145 8 20 3 12 
ee: a eos 154 eee 20 3 21 





< 
g 
E 
e 
= 
: 
q 
é 


| 
Coneygree. | Derbyshire. | Welsh tin plate pig. 








g 
a 


bars pig | 

made. used, 
Ib. Ib. \ Ib. 
600 600 


3838siz 
iz 

orks 
eseeere 
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22 
Aa 


g 
5338sssesesriz 
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_ 
-OV<@4 ace owe 
i 
os 
Oo 





: SBgggegegges 
: seRgagengseger ty 
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seesessssneeeeerts| 
S29R8E 


$338 


2 
= 


299 286 20 3 18 


7in. puddled Plates including Bars to a ton 
bars. shearings. of plates. 
Ib. b. ewt, qr. Ib. 
Louergee 296 san 278 _— -. e 
W.B. P. eee 288 ooo 260 22 017 
Cleveland wa 300 oe 273 21 3 2 
Derby ... 390 peo 279 a. 2. & 
, pet eos 300 eee 283 21 O 2 


1484 1373 21 2 13 


Wire rods. Billets to a ton 
Billets. No, 4 gauge. of rods. 
on Ib. Ib 
neygree 115 
MME --s500 123 


238 
} 7 in, P AA 
bars, 

Ib, 
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629 
26,010 28,426 22,804 24,988 9,000 9,060 | «6,600 6,680 Coneygree 
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> Derby . 
1 used, Bars made. Pig to a ton of bars. 7 
Tom Elin 100,606 Ib, 18 owt. 2qr. 25 1b. in plat 


deee 


TABLE IV. 


EXPERIMENTAL PUDDLING FURNACES. Note.—All the above rolled well, except some of the rails. The 


USED AND PRODUCED FOR ONE WEEK (Is Povnps. C Clevel d tin plate rolled off at heat, and 
a ee emg 4 Farnace—Three Day Turns. ¢ ‘ ; ) ny aw — The sy cupmieh ofa he 





| 


| 
| 
Date axp Dar. 


Bilbao Spanish 


ore, 


Pottery mine. 
Lisbon ore 
Squeezer and 
roll cinder. 
Iron scrap. 
Tap cinder pro- 
duced. 


| LUmenite. 


i 
a 








ENDING NOVEMBER 11, 1871. 
Ib. 
»  %—Tuesday...) ... n 2s | 3,018) ... | z 
} sey 4 No. 10.—Putting in four rivets in flue ring. 


made good heads, but tore up in the flange. Draught of rolls 
No. 6.—Replacing a ring at flue end .., ooo ee | 
(Two men, half a day each.) 
< 
- 8—Wednesday, .. | ... 797) ... one an wm | ae! 1,261 | 3,721 (PjE 4,208 Note.—The only brickwork to repair is that over and around the 
-- —_— _ —_—\_- grate, and that in the elbow joint or flue. The: repairs to brick- 


- — ye e———.,S:~=<*?éS;<S; CSS eeegelar aed severe. 
No. IX. 
—_ No, 6.—Replacing a ring for elbow joint _.., ~» 338 
Total for three days ...| 1,237| 1,168 "3453 | 3,018; 926! .., .. | 6142 | 287 1,809 |16,700 5,408 work, as compared with an ordinary furnace, are exceedingly 





ee eee) cee | ce _— 








| . | | ss STATEMENT OF REPAIRS DONE TO THE NINE FURNACES 
5, | AT THE OINCINNATI RAILWAY IRON WORKS, WEEK 
! 
mini acl DERE ae 
November6—Monday ...| 1,237, 1,168 926 | oe | ~ ee | 3,050 - ove (Two men, half a day each.) 
= De 1,329 | 19 548 | 8,219? ES | 1,200 No. 1.—One frame replaced at elbow joint... ... 80 
| 
small, In other respects the repairs are small, so far as we could 
Five Consecutive Turns (Day and Night). judge by three weeks’ cbservetion. 











‘ : > pul | 
November 9— Thursday | we 200 os eve 670 | ... | 1,880] 2,614 108}... 8,138 805 asee ates Te Oe ee 
” * en eee ove * 370 se eve 003 160 . 570 . . 

» 10—Fr bey sae pea sin i oat WUE Anne 3 a e00 ait toes Nova Scorran Coat.—The Acadia (Nova Scotia) Coal 
a et oe os eve we |: 618 41 on “ 3,804 | Company has commenced sending coal by railway from its 
ee 1l—Saturday...| ... ave ene eee 315 | 165 2,634 8,740 ¥ 4,446 | mines at Stellarton to Richmond station,'to be shipped thence 
Mi. ik a oo 7 = | to ports outside. Very large orders have been received from 
Tomiterivedie = ..| ... oe a ve (RTI | oe | 1,880] 7,997 | 448 5,637 24,808 wat 28,112 parties in Yarmouth (N.S.). The greatest depth at which 


Totals for whole week =| 1,287 8,018 | 4.637 . 1.880 22138 730 7,446 41,508 28,890 coal is at present mined in Nova Scotia is about 900 ft. 
| 




















i Dae " . : icy ENGINgERING Association or New Soutn Watres—The 
No. 6 Farnace— Three Dey Turns. . : iirst anniversary of the formation of this association was 
(See Note saan commemorated by a dinner held at the Masonic Hall, Sydney, 

a.) a100 | . on 15th October, 1871. Besides the members, a large number 


1,610 one wee by of visitors interested in the advancement of engineering in 








el | =| 
November 6 — oes ni 350 ST ws ove 
. “ 7-Tuesdey = 940 | ie pod be : 
650) 2 $ - : § 
» .8--Wednesday| ... . | 1,334 | Pa : ; this colony patronised the dinner. The chair was taken by 
i ok mn BD | occl cil (Seg ee the Hon. e Sutherland, M.L.A., and the vice-chair by 
Total for three days ...! ... | 2490 | 350) 504) .., «» =| 1,610 8 18,390 Mr. J. Fyfe, managing engineer for the Hunter River Land 
hee = al i ! Company. The usual loyal toasts were duly honoured and 
Five Consecutive Taras (Da: the success of the institution pro by the chairman. The 
——————— - . — Pp t for the year, Mr. F. J. Rose, in a 
| Lf gave a description of the formation and progress of the 
ee | 1,100 ® . 8,904 . : ous ° ; : 
+d Be sa 1 hs 4.510 society, mentioning that engineers in this colony had been 
M1)... ‘de fc 6,730 800 unable, heretofore, to make public the results of their 
a ae) ee , ai 1,470 experiences in their different branches, or to bring forward 
ae uo | eae | ee oo | ro ae 6,608 any a of ope ewer by which the existing pod 
. eee | | ~~ > machinery may be adopted to suit the colonial requiremen 
Total ter Sve chitte or} Ele ie Te C196 | L8 | es ps Seere > 28,904 beaten instancing that marine boilers using the New South Wales 
Totals for whole week ..| ... | 604 | 480 | 6,176 | 2,710 —* sa 47,374 | | 32,413 | coal required a different arrangement of grate and heating 
— baal babe SE FEF | | surface from that of boilers consuming ordinary coal. 
Total material on both oe there are 45 members with the usual number of officers. The 
° S008 1 G06F 1 4298 | C000 wee 88,882 57,036 | 61,303 | president for the first year was Mr. John Fyfe. The following 
~~ pers hare been . and fully discussed : “ Narrow Gauge 
ees} ses]... | ... - a " 585 (0)! ... ways,” by Mr. J. Laing. ‘‘ Suspensi 
e ©\_=__ | fixed Platforms,” by Mr. F-J. B 
on the Temperature. of Fusibility, 
4,358 | 5,405 | 6,176 | 4,590 eae, Bate $4 od 94,810 ++ | probable thickness of the Earth’s Crust,” b 
ing. “Compound Engines,” by ‘Mr. N. Selfe 
(a.) Squeezer slag (cinder) used in No. 5 and 6 furnaces to puddle 84 charges, 30,365 Ib. Boilers, their Construction and Mansgement,” by Mr. ¥- 
(6) Tap cinder from 5 and 6 furnaces (60 charges), 14,559 Ib. (e.) Ib. Cleveland pig was not worked. Cruikshanks. 
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NAVAL ARCHITECTURE—No. II. 
Tue DEVELOPMENT OF THE SCIENCE OF NavAL 
ARCHITECTURE FROM THE YEAR 1860 T0 THE PRESENT 


(Continued from page 62.) . 

Ix our previous article we allu ed to the un- 
settled state of the theory of the rolling of ships, 
ially of ships among waves, and we will now 
endeavour to explain the nature of the problems 
involved, and the progress which hag. been made 
in this the most important and most interesting, as 
well as the most difficult branch of the science of 
naval architecture. Considering, then, in the first 
Jace, the case of a ship set rolling in still water, 
et us examine the forces to which she is subjected, 
and their influences upon her, We know that the 
only active forces ca led into play, or impressed 
forces, are the weight of the ship acting vertically 
downwards through the centre of gravity, and the 
equal and opposite lifting force of the water acting 
vertically upwards through the centre of buoyancy, 
The moment of the couple formed by these two 
forces, which is, as is well known, the moment of 
statical stability, we may denote by M. If, then, 
we separate the vertical motion of the centre of 
gravity from the rotation of the ship about an axis 
through her centre of gravity, we may write the 

equation of rotation as follows : 

0 en 
—s p ore ’ 

I 
where W represents the weight of the ship, and p 
the radius of gyration about a longitudinal axis 
passing through the centre of gravity. If the arm 
of the righting couple, or what is generally known 





as G Z, be deno by 7, the above equation may 
be written : “ pe 
2 
; ~p’- 77 =-—Wr, 
or: 
ao rg 
dt? ~ pz° 


Now, the obstacle to proceeding further with this 
equation is the almost insuperable difficulty of ex- 
pressing r in terms of @ in such a form as to render 
the equation integrable. And a very few. years 
, when to find the value of r for a single value 
of 6, in an occasional ship, was considered a great 
feat, this obstacle looked much greater than it does 
at present. 
approximate solution for small angles of roll 
was, however, easily obtained by assuming r to vary 
directly as 6, making it in fact—m 6, where m repre- 
sents the height of the metacentre above the centre 
of gravity. Thus we have 





d* 6 gm 6 . 
—_= — 1 
dt? p? ) 


an equation for isochronous rolling from which the 
time, T, of an oscillation, say from starboard to 
port, is easily shown to be 
pr 
=—S— 2 
nig ° 

This result is given by Dr. Woolley (in his paper 

to which we have before had occasion to refer), who 
draws the two following important inferences from 
it. First, the smaller the metacentric height, m, the 
longer is the time of oscillation, and the greater is 
the ¢asiness of the motion. Secondly, the time may 
be increased by increasing the radius of gyration, Pp, 
so that running out guns, or winging weights would 
be conducive to ease of rolling. 
_ It should be mentioned here that an elaborate 
investigation of the time of a ship’s oscillation in 
still water was published by Canon Moseley in 1850 
at the time he brought forward his “ Dynamical 
Stability,” in which he treats the ship as turning 
> pn ~~ “ instantnneses axis,” but the —— 
of applying the result to any ship were so great that 
it has, we believe, never toon opagetinds : 

In the foregoing investigations the only forces 
Which have been taken into account are the weight 
and buoyancy, and this involves an assumption 
Which it is most important to bear in mind because, 
under certain conditions, it leads to a serious dis- 
crepancy between the results of calculation and ex- 
periment. The assumption is that the water round 
the ship set in motion by her rolling has compara- 





wey small effect tipen the time and amplitude of 
er oscillations, It was shown by riments, 
conducted by Messrs. Fincham and Rawson at 


Portsmouth on models of different shaped sections 
that with a vessel having a full round bottom the 
of the disturbed fluid was small, but that 





when the sections partook of a triangular form the 
effect was to lengthen the period of an oscillation, 
and to diminish its amplitude very considerably. 
Another assumption made in these investigations, 
which is worthy ofjnotice, although in a well-built 
ship it cannot affect the result sensibly, is that the 
floating body is absolutely rigid, ‘‘so that the 
motion of every part and its vis viva may cease at 
once when the principal oscillation ceases.” 

Returning to the question of isochronous rolling, 
which takes place when the righting moment varies 
directly as the angle of inclination, we may consider 
a full and interesting analysis of the motions arising 
therefrom, which is given by Mr. Froude in his 
gy a ‘“¢On the Rolling of Ships.” 

upposing U to represent the angular velocity 

with which the ship is moving at an inclination, a, 
when ¢=0, that is, at the moment from which the 
time is dated, Mr. Froude obtains as the complete 
solution of equation (1), 


wey & cos ™! 


7 _ (3) 
and this becomes, if the time is dated from a mo- 
ment when the ship is passing through the upright 
position, so that «=0, 
us. 
6=— sin 


e-UT sin 
wT 


at 


(4) 


7 
Equation (4) shows that 6 is a maximum when 


T 


sin mt is equal to unity, or when ¢=}T, and we 


then get the amplitude of the roll, say 9= z x 
. 


the maximum angular velocity; or to put it in 
another form, 


Maximum angular velocity =" F (5) 


Equation (5) we may remark, in passing, is one 
of some interest in naval gunnery, because from it 
we can find, if we know the angle through which a 
ship is rolling, and the number of rolls per minute, 
what. her angular velocity is as she s the up- 
right position, and from this the deflection of shot 
fired from guns in any part of the ship which is 
due to rolling can be easily found. 

Equation (4) may also be written, 

6 - of 
on Hin A : ; 

+ (6) 
whieh shows that for any: intermediate time, /, 
during the roll the angle of inclination follows what 
is known as the ‘ law of sines.” 

Mr. Froude also puts equation (1) into the follow- 


ing form which he obtains by substituting for2~ 
P 


: a 
its value 7 from (2), thus 
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and he points out that ‘‘ though the effect of stability 
of any given ship depends primarily on her mass, 
and the position of her metacentre and her centre of 
gravity, the rate at which she will acquire or lose 
velocity under given circumstances of inclination 
and angular velocity and the position she will assume 
at any period, may be wholly expressed in terms of 
her periodic time, T.” 

e may briefly summarise what has been done 
on the question of rolling in still water, by stating 
that nothing has been reduced to a form suitable 
for application except in the case of small oscillations 
for ships generally, and large angles for ships which 
are isochronous; and under these conditions the 
results of calculations may be expected to agree 
pretty closely with the result of experiment, only 
when the ships have bottoms approaching a circular 
form. 

Passing to the rolling of ships among waves, we 
meet with a branch of the theory of naval archi- 
tecture, which is entirely modern in its treatment, it 
having been considered, even as late as 1860, be- 
yond the scope of mathematical investigation. No 
doubt the difficulties we have already pointed out 
as existing in the solution of the problem for still 
water tended to make the solution for undulating 
water appear a hopeless task; especially as the 
forces at work among the particles composing a 
simple rolling wave, undisturbed by a floating body, 
were not known with any degree of certainty. At 
any rate, it remained practically untouc until 
Mr. Froude took it up, and laid the results of his 
researches before the Institution of Naval Architects 
in 1861. These researches are explained very fully 


in the exceedingly able paper by Mr. Froude, 
printed in the Transactions of the Institution for 
that year, a paper to which we have referred before, 
and shall frequently have occasion to refer in the 
course of these articles. Several attempts have 
been made at various times to show the connexion 
which was ounponed to exist between the behaviour 
of a ship in still water and among waves, but to 
little purpose, as experience showed unmistakably 
that the theorists were at fault. It was well known 
that by either increasing the beam, or by lowering 
the weights a ship could be made as stable as was de- 
sired in still water ; she could be made to stand up 
under an immense press of canvas, and in fact to be 
a very difficult ship to heel over, It was therefore 
thought by some that such a ship must be the very 
best kind of sea boat, because if a wave struck her 
it could not heel over much. Opposed to this 
was the indisputable fact that eauhen of ships 
were known to be exceedingly stiff and stable in 
still water and yet were very heavy rollers; for in- 
Stance, it was known that in ships laden with such 
cargoes as iron bars, the weights had to be lifted 
off the bottom to prevent the vessel rolling violently. 
Of course those who believed that stiffness was con- 
ducive to steadiness were able generally, in a com- 
parison between a stiff ship with violent rolling 
propensities, and a less stiff and yet a steady one, 
to point out several points of difference such as 
the form of section, the proportion of length to 
breadth, or breadth to depth, some point or other 
in the stowage, or the depth of the keel, and to 
make these bear all the blame for the uneasy pro- 
ies of the stiff ship. And aaumiate ol this 
ind were very difficult to meet and confute, as 
may be judged from the fact, that although their 
weakness has now been scientifically demonstrated, 
they are still advanced in some quarters with as 
much freshness as ever. 


If we approach a little closer to our subject we 
find another distinction drawn as to behaviour among 
waves ; and here it is not a difference in the amount 
of stiffness or stability in still water, buta difference 
in the manner of getting the stability. It is well 
known that we may have two ships with an identical 
amount of stiffness in still water—one a deep, 
narrow. ship, with the weights stowed low down, 
the other a broad, shallow ship, with her weights 


stowed high. Twelve years ago there were very 


different views held regarding the relative behaviour 
of two such ships, even by the leading authorities 
on naval architecture, from those which prevail at 
the present day. It was thought that the stabilit: 
derived by stowing weights low down tend 
among waves, to keep the ship’s masts vertical, 
while that derived from increased beam tended to 
make the decks follow, and be parallel to the 
changing surface of the waves; but the investiga- 
tions of Mr, Froude have shown that this distinc- 
tion, if not entirely devoid of foundation in all 
cases, is practically so in the case of ships rolling 
among regularly-formed waves. 

Again, the particular form of. the sections, 
especially about the region of the water line, was 
thought by many to be pretty nearly all-important, 
and even the more learned attached great signifi- 
cance to the equality of the wedges of immersion 
and emersion when the water planes intersected at 
the middle line, and to the centres of gravity of 
these wedges being in the right position fore and 
aft. 

It may be said that some of these elements do 
undoubtedly exercise an influence upon the be- 
haviour of a ship, and we wish carefully to guard 
against. being supposed to imply the contrary. 
What we want to convey is that, although up to 
the time of Mr. Froude’s investigations, a great deal 
of attention had been devoted to the behaviour of 
ships at sea, and several properties tending to 
modify or account for that behaviour had been dis- 
nt the ruling property—the key, in fact, to the 
whole problem—had not been discovered. The 
natural consequence, of course, was that secondary 
causes were exaggerated in importance, and several 
theories were set up, all of which could be destroyed 
by the results of experience. 

The great difficulty was to grasp the nature of 
the action and reaction which takes place between 
the ship and the waves, and we will briefly indicate 
one or two of the views held as late as 1860 by 
some of the highest scientific authorities on the 
subject—by no méans as a reproach to’ those 
authorities, but in order to show the importance 





and completeness of Mr. Froude’s discovery. 
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First, then, we may mention the mode of looking 
at the ship as being set oscillating by the blows of 
the successive waves as they passed her. This 
theory was not only plausible, but it led to more 
than one conclusion quite in accordance with our 

resent knowledge and experience, For instance, 
it was argued that when a vessel is inclined by the 
blow of a wave, the effect of the blow depends upon 
the distance of the centre of gravity from the water 
line, thus showing that it was unwise to load a 
vessel heavily with such freight as copper or iron 

laced low down in the hold. And this conclusion 
is sound, as a matter of fact, for most ships which 
carry those cargoes, although it is not necessarily 
true for every ship. On the same premises the 
possibility was pointed out of a succession of blows, 
synchronising with the oscillations of a ship ina 
storm at sea becoming dangerous and even fatal. 
And this danger which arises from the periodic time 
of the ship synchronising with the time of the 
waves has since been amply demonstrated both by 
theory and experiment. 

Another way of viewing the question, which was 
received with much favour, is the following: The 
alteration of the resultant fluid pressure due to the 
disturbing forces causing the waves, was considered 
very small as couzpared to gravity ; so that the re- 
sultant action of buoyancy on a body floating on 
any part of a wave was considered to be in a ver- 
tical line through the centre of gravity of the dis- 
placed fluid, as is the case in still water. Suppose, 
then, a vessel floating upright to be approached by 
a wave, say, on her star side, as the wave rises 
on that side, the centre of buoyancy is carried from 
the middle line over to the same side, and this has 
a tendency to heel the ship over to port, or from 
the wave, the position of equilibrium occurring when 
the centre of gravity is vertically over this ever 
changing centre of buoyancy ; the moment tending 
to bring her to this ition of equilibrium being 
the product of the weight, and the horizontal dis- 
tance between the vertical through the centres of 
gravity and displaced fluid. In this case the 
position of equilibrium would be inclined to the 
vertical at all points of the wave except the hollow 
and crest. 

We now come to the mode of treatment of the 
question by Mr. Froude, but as want of space pre- 
vents our dealing with it at length in the present 
article, we must defer it to our next, 
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THE MONT CENIS TUNNEL. 
Continued we 867 of Vol. XII.) 

Our last soticle comtieed an bane of the 
action of the water-column compressor erected at 
Bardonnéche, and it is now proposed to add a few 
further remarks to those already made concerning 
this portion of the machinery. 

The mechanical effect of the water-column com- 
pressor may be expressed by the equation, 


F 
Mo]—_*, 
2H 


where M is the coefficient of mechanical effect, H 
the height of the fall of the water at the beginning 
of each pulsation, / the total height of the chamber 
of compression. 

The maximum effect in the production of com- 
pressed air, is 

a oe . 
# Po log: 

where ¥ is the maximum effect in compressed air 
produced, p, the pressure external to the chamber 
of compression, and 


2——., 


where P=the 
compression. 
The relation between the useful effect derived 
from the expansion of the compressed air, and the 
labour expended in compression, is 
1 


Pp 
pressure of the air ata given state of 


‘= 1, 
- 
where iis the relation alluded to, and K the rela- 
tion between the specific heat of the air at constant 
pressure and at constant volume. When the air is 
compressed to six atmospheres, as has been the case 
at Bardonnéche, then i becomes 0.41. 

The water column compressor was abandoned 
after a fair trial, and a simpler and more powerful 
compressor was adopted, which may be termed the 
air-compressing pump. 


Tae Arr Compressinc Ptmp.* 


In this machine the water does not act directly 
on the air which is to be compressed, but on an hy- 
draulic motor, which moves a piston, and com- 
presses the air. 

Fig. 2, on page 87, is a theoretical diagram of this 
compressor, which will serve to explain the action 
of the machinery. 

In this diagram, E, is a horizontal cylinder, in 
which moves the piston connected with the motor 
through the connecting rod, C, and the crank, B. 


* See Report of Technical Directors, 1863. 








PUMPS. 
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From the horizontal cylinder, E, two vertical and 
cylindrical columns, F,, F,, ri The cylinders, 
E, F,, F,, contain the mass of water submitted to 
the action of the piston, D, which mass is put into 
motion by the latter, rising in one vertical cylinder, 
and sinking in the other, and vice versd, in such a 
manner that the volume of the space not occupied 
by the water, is exactly equivalent to the volume 
developed in one-half stroke of the piston. 

In the diagram the piston is at the end of its 
stroke, and therefore E is filled with water. When 
the piston moves back, the level of the water in the 
cylinder, F,, sinks while rising in the other, up to 
the point when the piston, D, reaching the other 
end of the cylinder, E, the column, F,, will be 
entirely filled with water, and the level in F,, will 
become that shown in the diagram, as existing in 
the column F,. 

Let us now suppose F,, full of atmospheric air, 
the efflux of which should be prevented ; the piston, 
D, moving in E from the left to the right, will 
raise the water level in F,, and hence compress the 
air contained therein, reducing it thus to a smaller 
volume. The pressure having increased to the re- 
quired degree, say six atmospheres, the compressed 
air will lift the valve, H, which communicates with 
the recipient, I, into which the compressed air is 
discharged from the pump. When D reaches the 
extremity of E, the cylinder, F,, being entirely filled 
with water, all the air which was in it will have 
passed into I, and the valve, H, will close. Now, 
let us suppose the piston moving backwards, the 
column of water in F, will begin to sink, and at its 
upper end a vacuum will be formed; in the same 
instant the valve, G, under the action of the atmo- 
spheric pressure will open, and the air will rush in 
and fill the space leffin F, by the retiring column 
of water. As the piston, D, moves towards the 
opposite extremity of its stroke, the same action 
takes place in F as has been described for F,. __ 

This machinery may, therefore, be described in 
a few words, as consisting of a piston producing 4 
vertical and alternate oscillatory movement in two 
columns of water, which, while oscillating, alter- 
nately aspire and compress the atmospheric air. 

The accessory parts of the compressor are the 
following: GG are valves (the use of which has 
already been mentioned); they are immersed in 
water, which is contained in the internal recipient, R. 
Through this arrangement the chance of leakage at 
the inlet valves is much reduced, as the water in R, 
acts as a check for the e of air, and the valves 
have merely to be water-tight instead of air-tight. 

The valve, H, used for the imprisonment of the 
compressed. air in the chamber, I, is also, for the 
reason just mentioned, immersed in water. 
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, one of the principal conditions for the 
PS working of the compressor is that there 
should be a sufficient water supply. 1. In order to 
fill all the space in which the compression of the air 
takes place, because if the columns F, and F, are 
not entirely filled, all the air contained in them 
cannot be di ed into II with the alternate 
oscillations of the water columns, and hence loss of 
effect would occur. 2. In order to keep the valves, 
GG and H H, constantly under water. This latter 
condition is satisfied in a very simple manner, A 
quantity of water, small or large, is admitted con- 
stantly from an external vessel, O, and falls upon 
the valve, GG, as shown in the diagram. ile 
compression takes place, one of the valves, G, is 
closed, and the water which falls upon it accumu- 
lates on its surface. Now, when the aspiration 
begins this water passes, together with the aspired 
air, into the internal recipient, R, and thence into 
the compressing chamber. When the valve, G, 
closes, compression begins, and the compressing 
column, F,, having been increased by all the water 
which has passed into it together with the atmo- 
spheric air, has thus “a> an excess of volume, 
so that when it has driven the compressed air 
through the valves, H, this excess of compressing 
water also passes :, a with the compressed air 
into the reservoir, II, keeping the cavity in which 
the valves, H, move, constantly filled. 

In order to prevent the water flowing through G, 
from filling I entirely, and thus leaving no room 
for the compressed air, the following expedient was 


resorted to. 








Lm the elementary moving effort referred to the 
axis of rotation, V=the coefficient of mechanical 
effect of the wheel in a unit of time. 
The result in compressed air for each kilogram- 
metre of effort (1) is: 
_40l m_401V 
ria ae Tes 
where 2 is the section of the chamber of compres- 
sion; / the height of the same; m the number of 
revolutions of the driving wheel in a unit of 
time; the relation of the variable pressure, 
p, of the air and aqueous vapours during the 
period of compression, with the atmospheric pres- 


sure (p,), or = © ; L the theoretical work of 


the water used for every revolution of the wheel at 
the pressure, 2 p,. The volume of air obtained is 
4al1 








n 
The above expression may be reduced into the 
form, ¥ 


va n log. po 
to explain the derivation of which would lead us 
further than we intend to go in this article. 

It will not be uninteresting to compare the 
mechanical effects of the water column compressor 
and the air-compressing . In order to do so 
clearly, let a numerical example be taken, and let it 
be according to the dimensions of the compressors 
used at the Mont Cenis Tunnel works. 

The motors used are bucket wheels made of iron 














A re LL, communicates with II; Misa 
spherical float, which rises and sinks, actuating a 
valve, N. The water which flows in from O through 
G, after having completed the passage a . 

,and H, is gathered in the recipient LL, and 
when it has reached a given height, the float, M, 
rises and lifts the valve, N. At this moment the 
water contained in L L flows out through the tube, 
P, by reason of the pressure of the compressed air. 

the diagram the water flowing out through N is 
shown as being taken back to O. 

The section on the opposite page shows the pumps 
as they were erected first at Modane, and later, 
when their superiority over the water column com- 
pressors was ake proved at Bardonneche. 


Cozrricients or MECHANICAL EFFECT OF THE AIR 
CompressinG Pump.* 

From the theoretical effect, L, of the fall of 
@ water, a part is lost, owing to the motor 
employed. Another part is lost owing to the 
friction of the pistons and of the water in the body 
of the pum 
to rapid changes of velocity, and hence the co- 
t of mechanical effect of this machine, which 

call M, is given by the expression : 


M=V (1 -=) 


where L, is the sum of the loss arising from the 
ction of the piston in the horizontal cylinders, 


* See Report of Giacinto Gautero. 








, and also to the loss of vis viva owing | 
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plates, the diameter being 18 ft. 2 in., and the width 
4ft. lin. The air is comp to about six 
atmospheres. The uniformity of the pressure of 
the air in the large reservoirs is kept up through a 
valve properly weighted, which allows the surplus 
compressed air to escape into other reservoirs 
when the pressure exceeds that in the principal air 
chambers. The coefficient of mechanical effect 
taken theoretically for an air-compressing pump of 
the dimensions of those used at the Mont Cenis 
Tunnel, and under the same conditions, as derived 
from the expressions already transcribed, would be 
=0.000008575 x V, and taking V=0.75, 
Vm =0.0000064323. 

The coefficient of mechanical effect of the water 
column compressor, as derived from the expression 
recorded at the beginning of this article, would be 
under similar conditions, 

~L=0.000006420. 
Francis Kossutu, C.E. 

Turin, February 2, 1872. 





Dzatn or Mr. E. L. Burrs.—We regret to announce 
in 


arrange some important contracts. 


EXPERIMENTS AND RESEARCHES ON 
THE EFFLUX OF ELASTIC FLUIDS. 
By GEoRGE WILSoN. 


EXPERIMENTS ON THE EFFLUX OF AIR OUT OF A 
RECEIVER. 
(Continued from page 75.) 

28. IT was of great importance, in the investiga- 
tion of this subject, to make certain that the form 
adopted for the contracted vein gave the test 
efflux possible, or in other words, that the density 
of the air during the efflux was uniform throughout 
the whole section of the tube. The form adopted 
for the contracted vein has been proved to be correct 
by a number of experimenters with water; and 
also with air at small heads of pressure. 

After the experiments were concluded with the 
tube 1 centimeter in diameter, formed for the con- 
tracted vein, the base of it was further coned out 
equal to double the diameter of its bore. The ex- 
periments made with such an alteration are given 
in Table IV on the next page. 

29. In column 8 of Table IV., is given, as in the 
previous tables, the amount in fractions of a pound 

r square inch by which the boiler pressure was 

owered in a second during the efflux. In column 
11 is given the same for the tube when formed to 
the contracted vein at the corresponding pressures 
copied from Table II. page 73. 

t will be seen by comparing the quantities in 
those columns, after taking the respective tempera- 
tures and atmospheric pressures into account, that 
the quantities given in column 1] are throughout 
the greatest, which clearly shows that the form of 
oe contracted vein gave the greatest volume of 
efflux. 

30. It is now necessary to state more particularly 
the form and disposition of the efflux tubes, and 
also to examine the apparent objections to the 
method of operating, in ge in the calcula- 
tions of the experiments. These apparent objec- 
tions may be stated as follows : 

Ist. That in calculating the theoretical velocity no 
account has been taken of the vapour in the atmo- 
sphere. The calculations are all made on the 
assumption of air. 

2nd, That adopting the reduced temperature of 
the air in the boiler after the efflux as half of that due 
to the difference of the pressures given in columns 
4 and 5 in the tables, to calculate the density of the 
air flowing out of the receiver into the atmosphere 
is not a certain mode. 

3rd, That the boiler having capacity of 13,421 
cubic inches, is not sufficiently large to insure the 
ne precision. 

4th. That the capacity of the receiver, of about 1 
cubic foot, is not sufficiently large. The air flowing 
from the boiler may be liable to cause disturbances 
in the recgiver, and apo the proper efflux 
through the tube into the atmosphere. 

These objections we shall consider in due course ; 
but before dealing with them, we desire to say a 
few words respecting the precautions taken to 
insure accuracy in making the experiments. 





Fia. 16. 


$1. The efflux tubes used for the whole of the 
experiments made and recorded in these articles 
with air, steam, and water, were three in number, 
respectively of 1, 2, and 3 centifneters in diameter, 
me were each cast in brass in one piece. Each 
casting was planed, turned, and bored, until it had 
the shape shown by Fig. 15, annexed. Sections of 
some of the efflux tubes have already been pub- 
lished, full size (see Figs. 7, 8, and 12, page 71) and 





similar sections of the others are now given in 
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Figs. 9, 10, 11, 13 and 14 on the present page. 
The flanges of them, all the same size, were 4 in. 
square, and were screwed down on the top plate of 
the receiver through the holes, A A, made in the 
flanges. In the first instance, the length of each 
efflux tube was three times the diameter of its bore, 
and the thickness of the metal forming the tube 
was made equal to the diameter. This great thick- 
ness of metal prevented any possible disturbances 
from vibration during the efflux, also any alteration 
in the bore, or shape, from an accident or otherwise, 
and it was found useful as a seat for screwing 
down through the holes, B B, Fig. 15, the slide- 
valve required for the steam experiments which 
will be given in su uent articles. 

A very finely divided metric ivory scale was ob- 
tained from Chevallier, of Paris, for measurement, 
and three fine steel gauges were rubbed down until 
they were respectively of 1, 2, and 3 centimeters in 
width, as measured on the metric scale by means of 
a magnifier 

The efflux tubes, after having been roughly bored, 
were gradually turned out by means of a machine 
slide rest until the steel gauges exactly fitted their 
respective bores. The tube and flange having been 
cast in one piece, there were, consequently, no 
joints or crevices of any kind to cause disturbances 
in the efflux, which is of great importance. By 
experiments made—not given in these articles—it 
was found that very notable disturbances resulted in 
the efflux when the tube was screwed into a flange, 
however carefully it might be done. The flanges 
of the tubes were screwed down, as shown by the 
section, Fig. 7, page 71, over an aperture, 3 in. in 
diameter, cut out of the centre of the top plate of 
the receiver, the inner edges of that aperture being 
rounded off. The three efflux tubes in the first 
instance having been made in lengths equal to 
three times the diameter, and respectively of 1, 2, 
and 8 centimeters in diameter, were shortened in 
the course of the different experiments made with 
air, steam, and water, and were also altered at the 
base to form the contracted vein or other shapes, 
but the parts of the bores of the tubes which 
actually measured the efflux, were never altered 
throughout the whole of the experiments. 

82. Before leaving this explanation of the efflux 
tubes, the accuracy of them being of such vital 
importance as regards the resulta derived from the 
experiments, it may be stated that after the experi- 
ments were made the three tubes (after being used 
for high-pressure steam) were submitted to Messrs. 
Elliott Brothers for measurement by means of their 
decimal calibre, which measures to the two-thou- 
sandth part of aninch. The results, when worked 
out from inches and fractions as measured by 
Messrs Elliott Brothers into the metric measure, 
were as follows ; 

C + + as 

ve -99666 
- 1.99878 
” ” ” 2.99750 
It will be seen that the measurements make the 
diameters each a slight fraction less than the true 
dimensions, The slight differences, however, are 
all one way, and lean in the right direction, as, from 
the method of measurement adopted by Messrs. 
Elliott Brothers, in putting the instrument inside 
the bores of the tubes in order to obtain their 
sizes, it is evident that method could!not make errors 
showing greater diameters; but there is a possi- 
bility that the instrument did not stretch across the 
bores of the tubes in their widest parts, particularly 
in the smaller, or 1 centimeter tube, and conse- 
quently the measurements would be a fraction 
smaller than the actual diameters. Taking this 
view of the method of measurement it would appear 
that the diameters of the tubes must have been as 
near the intended dimensions as could be desired. 

$3. Next, as regards the effect of vapour in the 
atmosphere on the velocity of efflux. The experiments 
of M. Re nault* show that the density of air satu- 
rated with vapour is equal to the sum of the density 
due to the separate elastic forces of the vapour and 
air at the same temperature. 

Example: Let the temperature of the air be 75° 
Fahr., which is higher than that in any of the ex- 

riments, and let the pressure of the atmosphere 

equal to 29.92 in. of mercury, The weight of a 
cubic foot of dry air would be 

080728 x (460° +32°) _ b 
460° +759 074239 1 
The tension of vapour at the given temperature and 


*® Regnaylt. “ Mémoires del’ Académie Royale des Sciences 
4e I'Instityt de France,” tome xxvi., page 723. : 





Tube 1 centimeter in diamet 
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Tube 1 centimeter in diameter 
long. This 


out at base to a diameter of 2 
centimeters, as shown. 
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Tube 2 centimeters in dia- 
meter, and 2.5 centimeters long. 
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Tube 2 centimeters in dia- 
meter, and 2.5 centimeters long, 
with the inner edges rounded off 
with a radius equal to one-third 
of the diameter of the tube. 


FIG.13. 


Tube 3 centimeters in dia- 
meter, and 3.75 centimeters long. 
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Tube 3 centimeters in dia- 
meter, and 3.75 centimeters long, 
formed to the contracted vein. 


Efflux of Air into the Atmosphere through a Tube 1 Centii in Diameter, and 1.25 Centimeters in 


@ having been formed to the Contracted Vein had its 
ad (For Section of the Efflux Tube, see Fig. 9, on present page.) 





Pressure of the air in the boiler in 
pounds on the square inch above 
the atmospheric pressure. 





in inches at which 
h the same tube 


formed to the contracted vein, as 


Pounds on the square 
inch which the pres- 
sure in the boiler was 
lowered per second 
during the efflux. 


uare inch which the 
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was lowered in a second when 
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e air flowed out of the receiver into 


the atmosphere. 


y column 8, Table II., page 
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mercury, as shown by the baro- 


meter. 
Pounds on the 


of the efflux. 

nating the efflux. 

when the air inside the boiler 
had become of the same tem- 
perature as the air outside of it. 
shown b 

73. 
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Pressure at the instant of termi- 
Time of the efflux in seconds and tenths. | $ y 
Pressure of the atmosphere in inches of 


Pressure at the commencement 
Pressure after the efflux, and 


Number of experiment. 


Hei, 





average. 
0.49348 
0.48729 > 0.49164 
0.49415 


0.70000 
0.09545 f 069772 


0.99408 
O-9876 f 0-28842 


1.2148 
1.2275 Looe 
1.2681 ” 


te) ™) 
074239 x 29.052 _ g79085 lb. 


99.98 
The weight of a cubic foot of air at the pressure of 
-868 in. of mercury would, megs ry be 
.074239 — .072085=.002154 Ib. 
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pressure from M. Regnault’s experiments is equal 
to .868 in. of mercury. 
29.92 — .868=29.052 


would be the elastic force of the air. The weight 
of the cubic foot of dry air at that pressure as above 





calculated would be : M. Regnault’s experiments have shown that the 
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weight of a given volume of vapour at the same tem- 

rature and pressure is .6235, air being unity. 

herefore 

002154 x .6235 =.001343 Ib. 
would be the weight of the vapour in a cubic foot 
equal to a pressure of .868 in. of mercury, and the 
combined or total weight of a cubic foot of air 
saturated with vapour would be 
.072085 +.001343 =.073428 Ib. 

The weight of a cubic foot of dry air as calculated 
above being .074239 Ib. 

The theoretical velocity of the efflux is as the 
square roots of the densities of fluids, consequently, 


(Sass =.9945 


is the velocity of dry air, saturated air being repre- 
sented by 1 for the velocity. This shows a diffe- 
rence of about half per cent. between the velocities 
of the efflux of dry and saturated air, at the same 
temperature, and the coefficients would be increased 
to that extent if air completely saturated were 
adopted in the calculations for the reduction of 
the experiments. 

The atmosphere, however, is rarely in a complete 

state of saturation. . If the average state of it were 
taken, say at 65 per cent., the alterations in the co- 
efficients, given in columns 13 in the tables, would 
be without importance. 
- In connexion with this subject also, we should 
state that the water in the boiler resulting from the 
condensed vapour of the compressed air, was let 
out by means of a cock through a waste water-pipe 
fixed in the centre of the convex-bottom plate of 
the boiler. ‘The quantity of water which would 
goon accumulate in the boiler when using it would 
be considerable if not constantly let out. When 
using the boiler in making experiments for another 
object, the cock to the waste water-pipe being 
maintained shut, water was found in the boiler in 
the course of a short time nearly a foot in depth. 

34. Adopting as the reduction of temperature half 
that due to the difference of pressures given in 
columns 4 and 5 in the tables, to calculate the 
density of the air flowing out of the receiver is the 
next question to examine. It has been stated in 

ragraph 19, page 51, that thermometers were 
Bred both on the boiler and receiver for the purpose 
of ascertaining the temperature of the air inside of 
them. Those thermometers were manufactured 
specially for the purpose, and made very sensitive, 
by Messrs. Elliott Brothers; nevertheless the time 
of the efflux of an experiment'was not sufficient 
for the thermometers to register the rapid changes 
of temperature, The thermometer on the receiver 
never showeda change of terhperatureof theair equal 
to 1° during the efflux throughout the whole series 
of experiments. The thermometer on the boiler gave 
a change of temperature from 6° to 8° at the 
most, whereas the temperature of the air in the 
boiler was actually lowered at the instant of ter- 
minating the efflux, sometimes at the higher heads 
of pressure, about 60° Fahr., as calculated from the 
difference of the pressures given in columns 4 and 5 
in the tables. 

The extent to which the known range of tempe- 
rature affects the velocity of the efflux of air ‘will be 
shown by an example. 

35. In the reduction of experiment‘No. 1 it has 
been shown in paragraph 24, page 74, that the 
temperature of the air in the boiler was lowered 
10° Fahr. at the termination of the efflux, and 
half, or 5° Fahr., has been adopted in the calcula 
tions as the average fall of temperature. The 
velocities of the efflux are as the square roots of 
the heads of pressure of fluids, and the pressure is 
doubled by an increase of temperature equal ‘to 
492° Fahr., when the air is maintained at a con- 
stant volume. The difference in the velocities of 
efflux of air under the same head of pressure and with 
& decreased temperature of 5° Fahr. would be 

492° 45° 
N 492° ) 1005, 
equal to about half per cent. 

6. The quantity or weight of air flowing out of 
the receiver is, however, on the other hand ter, 
for the air having the increased density in the pro- 
portion of 4999 +5° to 492°, therefore 

492°-5° er 
a NI Fags) — 005 =1008, 
which shows that the theoretical quanti or weight: 
of air flowing out of the per “Me about Sit 
per cent. greater at the density due to @ déctense of 
temperature equal to 5° Fahr. 
37. It has been stated in paragraph 19, page 51 


tube lin. in diameter and 17 ft. in length. The air, 
in flowing through that tube, had its temperature 
increased, partly by friction and partly by absorp- 
tion of heat. The air in the receiver, previous 
to the efflux, and the receiver itself being both 
at a higher temperature, also increased the tem- 

rature of the chilled air flowing out of the 
oiler. ‘Taking these facts into consideration, it 
would appear that having adopted in the calcula- 
tions the average decrease of temperature equal to 
half that due to the pressures, given in columns 4 
and 5 in the tables, was almost in excess of the 
actual lowered temperature of the air which flowed 
out of the tube into the atmosphere. 

38. The capacity of the boiler is a question of 
some importance. With a large boiler having a 
great number of joints there is a greater difliculty 
in obtaining a vessel perfectly air-tight at high 
pressures. 

The pressure gauges, both the mercurial columns 
and Bourdon’s, cause slight errors in indicating the 
actual pressures, the former from the adhesion of 
the mercury in the tube, and the latter from the 
want of sensitiveness in the spring. ‘The quantity 
of air.at a certain temperature which flows out of 
the boiler in a given time is calculated by know- 
ing the difference of the pressures indicated by the 
gauges before and after the efflux and also the 
capacity of the boiler. 


proportional tothe pressure, it follows that any slight 
errors made in ascertaining the pressure by means 
of the gauges, would increase the inaccuracy of 
the volume of efflux calculated, in proportion as 
the capacity of the boiler is increased. This will 
be made clear by one or two examples. 
Let the efflux be into a vacuum; the capacity of 
a boiler 10 cubic feet; the errors in ascertaining 
the pressures equal to 0.25 lb. on the square inch; 
and the atmospheric — equal to 15 Ib. on the 
square inch. e volume of air—flowing at 15 lb. 
ressure—equal to 0.25 lb. pressure on the square 
inch, the supposed error, would be: 


10x.25 _ 166 cubic foot. 


Let the capacity of the boiler now be equal to 1000 
cubic feet, all the remaining conditions in the last 
example unaltered. The volume of air equal tothe 
supposed error of 0.25 lb. pressure on the square 
inch, in this example, would be ; 

: 200C%:55=16.6 cubic feet, 
or, 100 times that in the former example. 

So, that with a large boiler, if not perfectly air- 
tight, the loss of pressure, the want of sensitiveness 
of the gauge indicating the pressures of the air 
which varies with any change of temperature, and 
the want of perfection of the gauge, all increase the 
inaccuracy of the experiments made in a given time 
to a greater extent than when operating with a 
small boiler. It is true that by increasing the 
duration of the experiments in direct proportion to 
the increased size of the boiler, the percentage of 
error due to defects in the gauges would remain con- 
stant, but even in that case no benefit would be 
derived from the increased size of boiler. 

On the other hand, the boiler may be so small 
that the duration of the efflux cannot be ascertained 
with the necessary precision. 

39. By means of the chromascope used in these 
experiments, which registered the time to the tenth 
part of a second, and the method of operating, as 
described in paragraph 20, page 52, it was found 
from experience that when the duration of an ex- 

iment was only about four seconds reliable 
results could have been obtained ; nevertheless, the 
shortest duration of an experiment made was longer 
than eight seconds, and double that time or more 
would haye been made the minimum if better re- 
sults had been obtainable. 

On referring to columns 7 in the tables it will be 
seen, by comparing the experiments made under the 
same head of pressure, with what precision the 
apparatus acted. The pressures, given in columns 
4; of the air in the boiler at, the instant of termi- 
nating the efflux were the least satisfactory. The 
change of pressure at that instant was so rapid, 
when operating at the higher leads of pressure, 
fiat the eye could not fix exactly the reading on 
the gauge, or mercurial column, on the boiler. The 
pressures, however, given in columns 4, are only 
required for calculating the density of the air 








flowing out of the receiver; consequently, those 


The volume of an elastic fluid being inversely | 





that during the efflux the air flowed from the boiler| slight errors are of no importance, and can 
to the receiver through an india-rubber canvas | scarcely have any effect in altering the coefficients 


given in columns 13. 

Experiments were made for ascertaining if any 
variation in the duration of an experiment, or in 
the initial pressure of the air in the boiler, would 
have any effect in the results: an example of those 
experiments is given in experiment No, 41, Table 
Il., page 73. It was found that such alterations 
did not give any appreciably different results, inas- 
much as when the air in the boiler was reduced to 
a certain temperature during the efflux for an ex- 
periment, heat was taken up nearly as rapidly as it 
was rendered latent by the foot-pounds of work 
done by the air in the boiler causing the efflux, 
pe es * prolonging the duration of an experi- 
ment, could not to any appreciable extent give 
different results. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Large Sized Armour-plate——On Friday last the Duke of 
Sutherland, accompanied by a party of engineers and several 
officials of the Russian Government, visited the Cyclops 
Works, Sheffield (Charles Cammell and Oo., Limited), and 
were conducted through the establishment by Mr. George 
Wilson, managing director. A large turret plate for the 
Devastation, now building at Portsmouth, was rolled in their 
presence. ‘lhe plate measured 265 ft. in length, 9 ft. in width, 
and 15 in. in thickness. After having been passed through 
the rolls the thickness was reduced to 9 in. tt was then bent 
by hydraulic power, planed, slotted, &., in presence of the 
visitors, who afterwards went —- the Bessemer mill, &c., 
and were apparently much gratified. 


New Offices of the Sheffield Gas Company.—The Sheffield 
United Gas Light Company are about to erect new offices on a 
site next the new General Post Office to the designs of Messrs. 
M. E. Hadfield and Son, architects, Sheffield, at an estimated 
cost of about 17,5007. The style chosen is Early Renaissance 
of a Venetian type, somewhat broddly treated. The edifice 
will be on two levels, one fronting to the road leading to the 
Midland Railway Station, and the other to Shude Hill. The 
former will be 128 ft., and the latter 103 ft.in length. The 
general office will be 64 ft. by 43 ft. and 80 ft. in height, 
lighted by windows on three sides and a dome in the centre 
of the roof. Accommodation will be afforded in it for seventy 
clerks. The exterior of the building will be of stone with 
granite columns and doorways, &e. The engineer's office, 
ge pager room, &c., will be on thé first floor, and will al! 

of a first-class size and arrangement. 


Leeds New Bridge.—Mr. R. Southwaite, of Lumby, the 
arbitrator in this case, has given in his decision in the arbitra- 
tion which was heard at the Leeds Town Hall a short time 
ago as to the amount due from the corporation to Mr. Wil- 
liam Emsley as compensation for his shops, &c., on the south- 
east side of Leeds Bridge. The award is 77001. 


Wakefield Water Works Co.’s Meeting.—The ordinary 
half-yearly meeting of the shareholders in this company was 
held at Wakefield on Friday last. Mr. Statter, chairman, 
stated that they were able to Po about 1 per cent. more than 
they had ever paid before. The net earnings during the 
half-year were 4140/7. 18. 10s., or 2707. more than the corre- 
sponding period of last half-year ; and the expenditure 1111. 
less, consequently there were 4001. more available for divi- 
dend. A dividend at the rate of 9 per cent. was declared, and 
the report adopted. 


Yew Reservoirs at Bradford—The Corporation of Brad- 
ford are about to construct two compensation reservoirs at 
Leeming and Walshaw, near Bradford, in order to afford 
compensation water to the mill owners on the stream. 


Messrs. Charles and Co.’s Affairs.—The first meeting in 
bankruptcy in the affairs of Messrs. Charles and Co., Mill- 
sands Forge, and Kelham Works, Sheffield, was held in the 
Sheffield County Court Hall, on Tuesday. There was a very 
good attendance. Mr. George Bassett, one of the directors 
of the Union Bank, Sheffield, proposed Mr. Alfred Allott as 
trustee, which was carried nem. con. It was decided that no 
paw be asked from Mr. Allott. Messrs. Lockwood, 
Sheffield, Garside, Worksop, Bassett, Sheffield, Allen, Henry 
Bessemer and Co., Sheffield, and D. Davy, Sheffield, were ap- 

inted inspectors. The accounts were taken as read at the 
last meeting. Mr. John Charles was pred’ ‘o answer any 

uestions, but none were asked. It was : solved that the 

essrs. Charles be allowed a fit sum from the estate by the 
committee, at the discretion of the latter, as to amount in 
proportion to services rendered. 





Loxpow Association of Foremen ENGINEERS AND 
DRavGutsMen—The monthly meeting held on Saturday, 
the 3rd inst., was remarkably well attended, and was presided 
over, as usual, by Mr. Newton, C.E., of the Royal Mint. 
Messrs. Hood and Norman were in the first instance elected 
as ordinary members, and Messrs. Knox, Crook, and Aubrey 
were nominated {or future election. Mr. Haughton reported 
progress in respect of the ay anniversary celebration at 
the City Terminus Hotel on the 17th inst., and his statement 
promised well for the success of the festival ; and the chair- 
man read over a long list of the names of guests of dis- 
tinetion who would be present, and gave a sketch of the very 
interesting programme of gs arranged for the 
evening of the anniversary. Afterwards, Mr. G. Galloway 

a paper on an “ Improved Method of Making Iron,” or 
‘Tron-steel,” as he designated it, and this was followed by a 
spirited and practica] discussion, shared in by Messrs. Gibbon, 
Ives, Vinicombe, Hedley, Coates, and Briggs, and which was 
adjourned at a very late hour. 
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The guide bars are of |-section, so that when the top and 

f each pair are bolted together t form 

of C-section, closed at the sides so as to excl dirt, 

ir, it will be noticed, are bolted 

i their length so that the strength 

the two is available to resist strain in either direction ; 
this together with the form of the bar makes them exceed- 
ingly stiff guides. It will be seen from the longitudinal 
section and plan, that the motion plate is kept well forward, 
the guide bars projecting through it. The connecting rods 
have large ends of the marine engine pattern, the brasses 
being held by a cap secured by two bolts as shown. The 
brasses at the large ends are lined with white metal, but at 
the small ends no brasses are used, the crosshead pins, which 


are of steel, working against the case-hardened surfaces of 


the rod end and strap. The valve motion is of the shifting 
link class, with large bearing surfaces throughout, and a 


coiled spring placed on the weigh-bar is employed instead of 
ts. 


the usual counterweights. 

The cranks for the outside coupling rods are placed on the 
same centres as the piston cra or in other words, they 
are in the same conditions as those of an outside cylinder 
engine, the ae of this being to avoid unnecessary strain on 
the driving -boxes and to prevent slipping of the wheels, as 
is the case when the coupling rods of ordinary goods engines 
become at all slack. : 

The position of the slide valves under the cylinder drains 
off the water readily and also gives a very free exhaust, 
while in addition to the blast orifice which is large, namely, 
4} in., there isa 4-inch pipe from the exhaust passage in 
cylinders to the surface of the water in the tender. A stop 
valve is provided in the blast pipe worked from the foot 

late, as also another in the 4-inch' heating"pipe, the object 
ing to shut nearly all the blast off the fire when shunting 
at stations so as to avoid waste of steam at the safety valves 
and to heat up the water in the tender. By this means the 
feed-water is generally heated to boiling point, and to still 
further avoid waste, a steam donkey pump is provided on the 
footplate, this pump being large enough to supply the 
boiler should the other pumps fail The ordinary pumps are 
made with 2 ft. 2 in. stroke and have 2 in. rams; they have 
each two suction’ clacks and two delivery clacks 2 in. and 23 in 
in diameter respectively, and with a very small amount of 
lift, namely, 4 in., but still giving plenty of water without 
percussion at high speeds. The smooth working of the 
pumps is further assisted by an air vessel which is provided 
on the top nore We may mention here that in his 
express engines, Mr. Stroudley employs three suction and 


Boiler (Monkbridge plates) : - 
barrel 


Travel of eccentrics... 
Width .° enn “ 
Length of eccentric rods ... - 
Radius of expansion link ... ooo an 
Length of expansion link between end 


Thickness of expansion link ees oe 
Distance of centre of studa for lifting links 
above centre of expansion link... a 
Horizontal distance ftom centre line of 
driving axle to centre of weigh bar ... 
Distance of centre line of weigh bar below 
horizontal line through centre of 
oe ss ng axle ... ae 
ngt garms .... eee eee 
links 


Inclination of centre line of: valve motion 
1 in 16} downwards towards leading end. 
a: sverse a between centre lines 
of expansion - ees see 
— of plungers in valve spindle 


gui =) ja! ae 
Length of valve spindle guides ... 


Pumps (Brass) : 


iameter of plungers .... 
Length of stroke... “cn 


Donkey Pump: 


Diameter of steam cylinder 

” pump plunger 
Length of stroke ... 
Length of ane > ove 
Diameter outside largest plate... ae 
Height of centre line of boiler from rails ... 
Thickness of plates abe ‘ wa 

& tube-plate 4. ‘ 

Length of outside firebox, outside 
Breadth of outside firebox, at bottom 

” ” top... eee 


Thickness of plates eb eve 


Inside firebox (Copper; Allan, Everitt, 
and Co.’s) 
Length inside at bottom ... pba eo 


” ” top “er 
Breadth inside at bottom ... 
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Soe 
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ft. in. 
Leading and trailing axles (Wrought-iron ; 
Lowmoor) : 
Diameter at centre eve 
o in nave of wheel 
ee of bearings 
Length of bearings eee 
Centre to centre of bearings 
Depth through nave of wheel 
Diameter of Pa 


Frames (Monkbridge iron) : 
Outside coy ag width... 
” ” depth eee 
” ” thickness 
Distance apart of inside fram 
Least depth ... oe coe 
Thickness... oe is 
Height of foot-plate from rail 
Total length over frames ... 
Width over foot plates... 
Height, of foot-plate from rail 
Springs: 
Length of leading and trailing springs 
— = bie 
lept s 
Camber 4 
a Downes wee eee 
mgth o sprip 
Breath itt 
t ’ eee 
Camber - oe 
Number of plates ... 
Weight of Engine when Full : 
Weight on leading wheels 
» ondriving ,, ... 
» ontrailing ,, « 


Total weight road worthy 
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Weight of Engine when Empty : 
Weight on leading wheels 

ey ee 

»  Omtrailing 4, ow. 


Total weight empty... «oe 85 12 


One of the engines we have described has been working 
upwards of two months, and its great tractive and boiler 


» » top vee des 
three delivery clacks of the sizes above given. Height (bars to crown) front end 
Throughout the whole of the engine care has been taken ao “ back end 
to proportion the parts well to the strain put upon them, and Thickness of plates , 
the whole of the valve motion, crossheads, gudgeons, small ” tube plate ... ove 
ends and strap of connecting rods, outside crank pins and Water space, front, at bottom 
rods, as also reversing gear and all nuts, are thoroughly case- le back = 
hardened. The engines are fitted with Adams’s patent safety a a top 
valves, these valves having an as lip or rim against ~ sides at bottom 
which the steam strikes when blowing off. It is found that 
with these valves the pressure cannot be raised more than 
1 lb, square inch above blowing-off point. The engines 
are also provided with a cab over the driver, giving ample Number of crown stays, 8. 
rotection from the weather, but not in the least degree Distance from centre to centre of stays ... 
interfering with the look-out. The whole of the handles are Depth of ” eee ene eos 
placed close to the driver or fireman’s hand, so that they Thickness of _,, one _ 
need not move from their places to perform any duty required Centres of copper stays... eve one 
except putting on coals, this being rightly considered by Diameter od has ase ove 
Mr. Stroudley to be of importance on crowded railways. All Pitch of thread on copper stays, 12 to the inch. 
the joints about the engine are perfectly faced and the flanges | Tubes (Brass; Allan, Everitt, and Co.’s) : 
of all pipes, &e., are made thick, so that the joints can be Length os eee Rs on Oo Deb 
made perfectly steam-tight without the use of any red lead Diameter outside ... ood eee eve 0 - : . 
or other cement, the surfaces merely having a little boiler oil Thickness wire gauge Nos. 11 and 12. including eight members, viz.: Mr. Howard Aston Allport, 
cogied to them. . Number ... le a on O88 aw re tg ngineer, Bedford and '— Railway 
ferring to the plan on our two-page engraving, it will be Water space between 3? in. and in. iford; Mr. William Barrington, Limerick; Mr. John 
seen that the buffers are made with both steel and india-rubber ie in horizontal rows ... ute Elliott, Chief Inspector of Mac’ and Traction on the 
springs, the arrangement being such that the steel volute . ft. Florence Railway, Leghorn; Mr. William John Galwey, 
spring comes first into play, while the india-rubber is capable Heating surface : Firebox “To2 District Engineer, East Indian Railway; Mr. George Henry 
of acting after the steel spring has been forced home. At ‘ Tubes (outside) 1312 Hill, Mane ester; Mr. George Robert Jebb, chief engineer 
the trailing end it will be noticed that the pin for the draw nee of the Shropshire Union Railways and Canals; Mr. Alexander 
bar has been placed as far forward as possible. Total 1414 M‘Donnell, M.A., locomotive engineer of the Great Southern 
We subjoin a list of the principal dimensions of the engine esaie and Western (of Ireland) Railway; and Mr. Daniel Pryce, 
we have been describing. Firegrate area 20 resident engineer of part of the Great Eastern Railway Com- 
Cylinders : ft. i Smokebow (Parkgate plates) : pany’s Metropolitan Extensions. Twenty-two gentlemen 
Angle of cylinders ... 1 in 11} Length outside 7 mS were elected associates, viz, Mr. John Walker Balmain, 
Diameter __,, ae tes bee ‘ei Breadth 4 coe od see Government Reclamation Works, Bombay; Mr. James 
Length of stroke ... ove Diameter of door .,. a Pri William Butler, Willesden; Mr. Samuel Carrington, en- 
Distance apart from centre to.centre Thickness of plates _ ai . neering staff of the East Indian Railway; . Henry 
Length of ports mie 7 chee Height of chimney from rails... hapman, Paris; Mr. John Cleghorn, late Secre of the 
Breadth of steam ports Diameter at bottom Ai i ‘a North-! Railway Company; Mr. Alfred Dowson, 
* exhaust port Westminster: Mr. Whately Eliot, Weymouth, Mr. Richard 
bars... Hammersley Heenan, Executive Engineer of the Bhawul- 
pore State; Colonel James ————— Hoge, M.P., Chair- 
man of the Metropolitan Board of Works; Mr. Elihu Henry 
Oliver, me Mr. Hi Blackburne Parry, Assistant 
Engineer, P.W.D. of India; Mr. Frederic Molesworth Pieil, 
Resident Engineer, Madras Railway Company's Service ; Mr. 
John Phillips, Holland-street, Blackfriars; Mr. Gilbert, 
Richard a, Hyde Park Gate; Mr. Henry Francis 
Ross, Chief Engineer of the Iquiqui and La Noria Railway, 
Peru; Mr. Albert Mareius Silber, Wood-street; Mr. Charles 
Tomlinson, Rotherham; Mr. Henry Tomlinson, Cambridge; 
Mr. George William Usill, Stud. Inst. C.E., Chesterfield; 
Mr. Rienzi Giesman Walton, Acting Executive Enginect, 
Bombay Municipality; Mr. George Herbert West, M.A. 
Wimpole-street ; and Mr. William Henry White, Engineer 
to the Oxford Local Board. The Council reported that, act- 
ing under the provisions of Section III. of the Bylaws, they 
had transfe Messrs. Horace Bell and Thomas Codrington 
from the class of associate to that of member ; also that, in 
accordance with Section IV., they had admitted the followi 
candidates students of the Institution: Messrs. 
George Banister, Edward Ernest Brice, Alfred Edward 
Carey, Griffith Nathaniel Cox, Martin William Browne 
Ffolkes, Edgar Giberne, John Hunter Jones, and Wi 
Beswick Myers. 


re 


power show to advantage, rendering the use of pilot engines 
unne , while at the same time, the consumption of coal 
is fully 10 Ib. per mile below the av of the other engines 
doing exactly the same work or less, by having assistance. 
The strain on the couplings is also found to be less with a 
Sroag aan giving out a steady pull than with a weaker 
one that slips and snatches, thus contributing to the safety of 
the heey, the traffic by es both up and down 
inclines. Altogether the engines have proved very successful, 
and as we have already remarked, they include many features 
which will render them of interest to our readers. In con- 
clusion, we should state that we are indebted to Mr. Stroudley 
for the use of the drawings from which our illustrations have 


been prepared. 


Tue Institution oF Crvit Excingsrs.—At the meeting 
of this Institution on Tuesday, the 6th of February, 1872, 
Mr. T. E. Harrison, Vice-President, in the chair, thirt 
candidates were balloted for and declared to be duly elec 


— ” top _ oe eee 
Distance between crowns of inside and 
outside fireboxes ood eee eep 
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Safety Valves( Brass; Adams’s Patent) : 
Centres of valve spindles Diameter... eve eee ove 
Diameter of Sines aouslo \ ove ove Number of valves... ie ~~ 8 
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THE PATENT OFFICE MUSEUM. 
Some time since (see ENGINEERING, vol. viii., page 
275), we called attention to the disgraceful care- 
lessness and disorder which reigned supreme in the 
Museum of Patents at South Kensington. The 
good effect of the article to which we refer was made 
manifest in a feeble attempt to clear away some of 
the rubbish and exhibits of trifling interest which 
obscured unique and valuable models and machines 
that had been contributed, or obtained with con- 
siderable trouble and expense ; but the effort at 
— was very partial, and the condition of 
g8 at present is very far from being creditable 
¢ Commissioners of Patents, who are re- 
sponsible for the shortcomings visible on every 
€, and who, so far as we can learn, have not the 

ow of an excuse, 

qemied by Mr. Bennett Woodcroft, to whom 
e a is due for the establishment of what ought 
pak an admirable national institution, the Museum 
—_ opened in May, 1858, and had the Commis- 
ers of Patents carried out their intentions, ex- 
ae re in 1860 by an official report to the Treasury, 
wih a Museum would have been fit to rank 
the t excellent institution which is almost under 
The se Toof—the South Kensington Museum. 
pt commissioners stated that ‘it is intended to 
por the Patent Office Museum an historical 
: “ucational institution for the benefit and in- 


wu0n Of skilled workmen employed in the 


of the kin 


ous factories gdom, a class which 








largely contributes to the surplus fund of the 
Patent Office in fees paid upon patents granted for 
their valuable inventions.” 

Having undertaken this task, the public, and 
especially the great body of inventors, have a right 
to demand that the duties the Commissioners have 
assumed should be properly carried out, or else 
that they should be transferred to some more 
capable, or, at least, more business-like body, The 
service which the Patent Museum now renders is 
not one-tenth of what it could be made to render 
were it under proper control, and we undertake to 
say that no board of management would have ven- 
tured to allow the contents of any general mu- 
seum, resorted to by the general public, to have 
fallen into such a condition as the Patent Museum 
presents to-day. Yet this latter, having been esta- 
blished ‘‘for the benefit and instruction” of a 
special and most useful section of the com- 
munity, requires more than usual care in its control, 
in order that the inventors, for whose special ser- 
vice it was first established, should fully profit 
by it. 

If there were any scarcity of funds, or, indeed, 
if patentees did not pay liberally towards the sup- 
port of the Museum, which was to have done them 
so much service, there would be less ground for 
complaint, or if the Commissioners met with any 
obstruction in the performance of their obvious 
duties, some excuse might be raised in their favour. 
But with undivided control, and with a surplus of 
at least 857,000/. arising from the receipt of fees 
paid into the Patent Office, what can be urged in 
extenuation of their neglect? Moreover, if the 
Museum had failed in its object of drawing within 
the area of the sheds which contains it, the 
people for whose benefit and instruction it was 
founded, the lack of popular interest might have 
accounted in some measure for the lax condition of 
management. But this is not the case; since its 
opening in May, 1858, more than 24 millions of 

eople have visited it; and though doubtless a 
arge number of them have been only casual in- 
truders, it is certain that by far the greater pro- 
portion of visitors pass their time in the Museum 
with a practical object. 

Again, and this is a matter which excites no small 
amount of indignation against the Commissioners, 
the accommodation provided for visitors is totally 
unsuitable. The library, containing a complete set 
of patent specifications, should be an inestimable 
advantage to the large body of inventors, who 
are prevented from studying the similar collection 
at the Patent Office on account of the limited time 
which the library.of the latter is daily kept open to 
the public. At the Museum, on the other hand, the 
specifications are accessible in the evening until a 
late hour, but the same carelessness and neglect 
which characterises the rest of the building, is found 
also in the library, which is not separated from 
the Museum, so that readers are constantly dis- 
turbed by the noise of circulating visitors. More- 
over, the heating arrangements are so lamentably 
defifient, that, setting aside the other distractions, 
it is impossible to remain seated in the library un- 
less with great discomfort. A more striking con- 
trast could not well be conceived between the noisy, 
cold, and comfortless reading space at Kensington, 
and the quiet, warm, and well-appointed library in 
Southampton-buildings. 

It is time that a radical change was made in the 
condition of the Patent Museum, and ‘no change 
could, to our thinking, be so satisfactory as its 
transfer to the South Kensington authorities. Under 
their auspices we are sure that a very few months 
would suffice to remove all the inconveniences now 
complained of, and to bring the contents of the 
Museum into a condition of perfect order. Naturally 
the Commissioners preferred to keep this section of 
the Kensington building under their own control, 
and had their duty been properly performed, no ob- 
jection could have been raised against the separate 
management. But they have failed in so much of 
what they undertook in 1858, and have shown so 
much indifference in the matter, that we imagine 
they would readily transfer the responsibility to the 
South Kensington authorities, 


CARBONISED SEWAGE. 

ALL processes for the manufacture of sewage 
into poudrette may be classed under the above 
heading, although in some cases the process of 
carbonisation is not carried so far as in others, and 
in only one of all these is any attempt made to- 
utilise the gases thrown off from the sewage matter 








during the process of carbonisation. This is‘known 
as “‘ Hickey’s system of conservancy by carbonisa- 
tion.” Mr. Hickey is engaged in India, where the 
Government has so far taken up the question as to 
grant certain small sums for testing the efficacy 
of that gentleman’s invention, The main features 
of Mr. Hickey’s plan of utilising sewage are that 
he collects the gases evolved during carbonisation, 
which he proposes to make available for town 
illumination, whilst the poudrette or coke that 
remains has been found to be a most excellent 
deodoriser, and mixed with the ammoniacal liquors 
collected from the gas retorts, it also forms a valu- 
able manure. Such are the claims put forward by 
Mr. Hickey in favour of his invention, and, so far as 
it has hitherto been tested, the results would appear 
partially to justify the expectation that some con- 
siderable advantages may be expected to arise from 
its introduction. Whether it will ever be found 
arenes er to illuminate our towns with gas manu- 
actured from the contents of their respective 
sewers is, we need scarcely say, very doubtful. 
The system of water-carriage for sewage is alto- 
gether opposed to the success of the carbonisation 

rocess, in so far as its application for the manu- 

acture of gas is concerned, in consequence of the 
large amount of fuel that would be required to drive 
off the water by evaporation before the other con- 
tents of the retort would begin to give out gas in 
any quantity. ‘The destruction of sewage by fire is 
probably one of the oldest methods of disposing 
of it, and has been used in India. 

The production of burning gas for lighting pur- 
poses, by the carbonisation of ordure, is not, as is 
generally believed, a novelty, for so far back as 
1686, a certain savant named Dalsevius made expe- 
riments in Paris, and satisfactorily proved that an 
inflammable gas could be obtained by exposing 
organic matter to a very high temperature in her- 
metically closed vessels, and further, that an at- 
tempt was made at Paris in 1841 by Boussingault 
and Payen to prepare, by the carbonisation of night- 
refuse, an inodorous manure, and so far succeeded, 
that it was classed amongst the best of its kind, as 
in 1000 parts, there were 29.6 of nitrogen, against 
12.4 in ordure in its natural state, and this fertilis- 
ing constituent obtained for it a very’remunerative 
commercial value. Since then, the carbonisation 
of fecal matter has continued toe practised in 
France by Mr. Salmon, a distinguished chemist, 
who has rendered great service to hygiene by his 
discoveries, and the applicaton of chemistry to the 
disposal of the carcases of dead animals and other 
organic matters in such a manner as to render them 
quite innocuous, and at the same time useful for 
industrial or agricultural purposes. Mr. Salmon’s 
method of manufacturing poudrette or artificial 
guano, is to mix up the night-soil with a certain 
quantity of finely powdered charcoal poudrette or 
noir animalisé (such is the name given to the re- 
sidue of the carbonisation of night refuse) to deo- 
dorise the large quantities of fecal matter collected 
daily in his grounds. The mixture is afterwards 
put into hermetically closed iron cylinders and 
carbonised, and the gas escaping from the cylinders 
is turned to account by being introduced into the 
furnace ; and the burning of the gas, it is said, con- 
siderably reduces the consumption of fuel. 

In order to utilise the gases given off by heat, as 
well as to preserve the charred residuum which is 
thus proved to be effective not only as a deodoriser, 
but it is also valuable commercially for agricultural 
‘purposes, special appliances are required, the pro- 
vision of which, as well as the expense of fuel, 
establishment, &c,, must be taken into considera- 
tion in estimating the financial results of this 
method of disposing of town sewage. The desire 
to make the disposal of sewage absolutely re- 
munerative to the community is, we think, a mis- 
take, for whatever means may be adopted with that 
view, the one great end undoubtedly is to remove 
what would rates become a nuisance, and it is 
therefore a convenience which may justly be ex- 
pected to have to be paid for. But whilst that is 
the case, the sewage itself has undoubtedly a com- 
mercial value, and it should not therefore be allowed 
to run to waste, but be converted, by whatever 
process may appear most suitable under the circum- 
stances of each case, provided the process of such 
conversion does not greatly exceed in cost the price 
at which the product realised can be sold for. 

There are many who are opposed, on sanitary 
grounds, to water-carriage for sewage in tropical 
countries, owing to the more rapid decomposition 





and consequent emanation of sewer gases which 
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takes place in hot climates than where the tempera- 
ture is more moderate. This question is now under- 
going a practical test in several of the largest cities 
in India, where a regular system of sewers and 
water supply renders the adoption of water-carriage 
racticable. At the same time other methods of 
a eeda of town sewage are being tested. The 
dry cath system of conservancy has been in use in 
the Madras Presidency since the latter part of 
1863, and it has also been adopted in other parts 
of India in barracks, hospitals, and prisons. Mr. 
Hickey’s plan of conservancy by carbonisation is a 
more modern introduction, and can hardly at pre- 
sent be considered to have advanced beyond the 
experimental stage, but so far as it has been already 
tested, it would appear to offer advantages to a 
country like India, superior to that of water- 
carriage in every respect excepting one, and that is 
the conveyance of all the sewage of a town to one 
lace of outfall. Experiments recently made in 
dia on a small scale, where the excreta of sixteen 
men for one day was treated in a small experimental 
gas-making apparatus, proved that the proposed 
process of converting such matters into gas and 
coke was perfectly practicable and easy. In esti- 
mating the cost of the process from the results 
obtained by this experiment, it was calculated that 
the cost of coal for evaporation of the liquid 
ortion of the sewage, and the subsequent car- 
yonisation of the solids, would be at the rate of 
four rupees per thousand of population per day, in 
addition to which must be added the expense of 
first cost and wear and tear of machinery, as well 
as the cost of labour required in the manufacture. 
‘The total amount of gas per thousand of population, 
raised to a temperature of 870° Fahrenheit, was 
equal to 1156 cubic feet, which, when made to burn 
while issuing under pressure from a large orifice, 
gave a flame which appeared to diffuse a considerable 
amount of light; but when tested by an ordinary 
burner, the light was pale and feeble. When tested 
in a photometer its illuminating power was found 
to be only equal to 24 candles. Tested against the 
ordinary gas burnt in Calcutta, its value was only 
one rupee four annas per thousand cubic feet, re- 
presenting a total value of one rupee seven annas 
(three shillings nearly) per thousand of population. 
‘The amount of charcoal remaining in the retort per 
thousand, weighed, when quite dry, 39 lb., valued 
at about one shilling. In addition to the above 
there is also nearly 2lb. by weight of ammonia 
yielded by the same quantity of refuse. The char- 
coal contains more than half its weight of ash, and 
is therefore useless as a heating agent. According 
to the above calculation the value of the products 
would ory to be about four shillings per thou- 
sand head of population per diem, and the cost of 
producing them eight shillings for coals alone. An 
analysis of the gas produced shows it to consist of 
the following : 
Hydrogen ... 
Marsh gas... ove ove ese 
Olifiant gas and other heavy hydrocarbons 
Carbonic oxide oe eve eee 
Carbonic acid ove ove eee 
Phosphoretted hydrogen, a trace, say 


35.36 
31.28 


100.00 

The poudrette remaining after making the gas 
appears to be better suited than ordinary earth for 
carrying out Moule’s system of dry conservancy, 
for whilst dry earth has the power of absorbing 
from 30 to 35 per cent. of moisture, the poudrette 
absorbs, under similar circumstances, 100 per cent., 
so that while 8 lb. per head per diem of the former 
are required to carry out Moule’s system, only about 
24 lb. per head per diem would be required of the 
poudrette to carry out a modification of Moule’s 
system, which, whilst being equally efficacious, 
would be much less expensive. Any amount of 
poudrette in excess of what might be required for 
the above purpose would, when mixed with the 
ammonia obtained during this process, form a most 
valuable manure. 


THE UNITED STATES NAVY. 

Ir will, perhaps, be inseresting to repeat the re- 
trospect which we took some time since of the 
United States Navy. That navy now consists of 
179 ships, of all classes, calculated to carry 1390 
guns. Of these six are sailing ships and the 
others steamers, .About 53 vessels carrying 601 

8 are in service, and of the others, six at a recent 

te were ready for sea. There are 52 monitors, 
but;only one _ — is in commission, the remain- 
ing 51 being laid up, principally at League Island, 
where in the fresh water of the Delaware their iron 








bottoms deteriorate far less rapidly than in the 
salt water of other stations. About 17 vessels are 
under repair, and 13 are on the stocks in various 
an a of completion ; the remainder of the list are 
laid up in ordinary. Of these last a large propor- 
tion, including all those built of unseasoned white 
oak, are unfit for further use, and it is not con- 
sidered that they-can be repaired with advantage. 
Built with great rapidity during the pressing exi- 
gencies of the late American civil war, and many of 
them designed for special purposes, the necessity of 
which has passed away, the cost of repairing them is 
regarded as altogether disproportioned to the results 
likely to be obtained either in respect of service 
or endurance. They constitute part of the inevitable 
—perene of a fearful struggle, and the great Re- 
public must accept the loss. 

The vessels actually in commission on some of 
the stations of the United Sates Navy are fewer in 
number than formerly, but this decrease is rather 
apparent than real, as upon all the stations there 
has really been an increase of the active force. This 
result has been obtained by putting out of commis- 
sion some of the unwieldy ironclads, and substitut- 
ing small and active cruisers for them. Rear-Ad- 
miral Lee commands the North Atlantic squadron, 
which comprises 10 vessels carrying 70 guns, one 

the Terror) being an ironclad. Rear-Admiral 
nnin commands the South Atlantic squadron, 
and has under his orders four ships carrying 40 guns. 
Rear-Admiral Winslow, in command of the Pacific 
squadron, has nine ships mounting 99 guns. Rear- 
Admiral Boggs, of the European squadron, has 
eight ships with 139 guns. Rear-Admiral Rodgers, 
of the Asiatic squadron, has nine ships carrying 97 
guns, Of the ships on the various stations, 40 have 
been more or less refitted and repaired at home or 
abroad during the past year. In 1871, the United 
States Navy also supplied 16 officers, and 220 men 
for duty on the coast survey service ; it completed 
the survey of the Darien and Tehuantepec routes ; 
it made extensive surveys and soundings for 
telegraphic purposes, and, under the direction of 
Congress, it fitted out and despatched three store- 
ships laden with provisions for the sufferers from 
the Franco-German war. Further, in 1871, the 
United States Navy Department sent out, under 
the direction of Congress, a vessel completely fitted, 
equipped, and supplied for the purposes of further 
exploration in the Arctic Seas. 

Of the American expedition to the North Pole, 
of the exploits of the United States Asiatic 
squadron against the Coreans, and of the pro- 
posed, or at any rate suggested, extension of the 
navy yards of the Republic, we have not just at 
present space to treat. 








A FAIRLIE ENGINE TRIAL. 

REcoGNisInG the merits of the Fairlie system of 
double bogie locomotive engine, the contractors of 
the Mexican Railway—Messrs. G. B. Crawley and 
Co.—with the approval of Mr, J. Samuel, consulting 
engineer to the company, decided some time singe to 
adopt those engines for their line. Three have 
already been built by the Avonside Engine Com- 
pany, and have been despatched to their destination, 
rrhilet the first one of ten more has just been com- 
pleted by the Yorkshire Engine Company, the re- 
maining nine being in course of construction by 
them. With the engine lately completed some in- 
teresting practical experiments were conducted on 
Friday last in the presence of about forty engineers 
and others interested in railways. Amongst the com- 
pany were the Duke of Sutherland; His Excellency 
Nicholas Novosselsky, Mayor of Odessa; M. Iili- 
moff, of St. Petersburg; M. Lundeberg, C.E., of 
Sweden ; and Mr. Fairlie. The experiments took 
place on the Grange Colliery Branch of the Man- 
chester, Sheffield, and Lincolnshire Railway, and 
were conducted under the personal supervision of 
Mr. Charles Sacré, the engineer-in-chief of that 
line, assisted by Mr. Lazenby, the district superin- 
tendent, and Mr. Sharp, the assistant locomotive 
superintendent of the railway. The Grange Colliery 
Branch is nearly two miles in length and leaves the 
main line near the Grange-lane Station. It is a 
single line, and is on the ascent the whole distance 
to the collieries, having a gradient of 1 in 50 for 
1880 yards, and another of 1 in 32 for 396 yards. 
Several curves of 7} chains radius are met with on 
this branch, two series of them forming an S-curve, 
one such curve occurring on the gradient of 1 in 32. 

The engine is of the Fairlie double bogie type, 
built to a gauge of 4ft. 84in., its average wedhing 





weight being 55 tons. It four 15 in. cylinders, 





with 22in. stroke. The boilers have an inside 
diameter of 3 ft. 103in., each being 10ft. Qin. in 
length. The two barrels contain together 286 tubes 
1} in, in diameter by 11 ft. Ofin. long, and the tube 
surface is 1547 square feet, making with 14] square 
feet of firebox surface, a total heating surface of 
1688 square feet, The firegrate surface is 265 
square feet. The engine is mounted on a pair of 
bogie frames, each fitted with six wheels 8 ft. 6 in, 
in diameter, the wheel base being 8 ft., and the tot} 
base being 29 ft. 5$in. It has been constructed to 
burn either wood or coal, according to circum. 
stances, coal being obtained at one end of the line 
and wood only at the other. The water tanks haye 
a capacity of 2200 gallons, the coal bunkers holding 
30 cwt., whilst there are fuel crates for 180 cubic 
feet of wood. 

The trials commenced at 11 o’clock, when the 
engine started to push a train consisting of 15 
wagons loaded with coal, 2 wagons loaded with pig 
iron, @ passenger and goods brake van, giving 
together a gross load of 2414 tons—exclusive of 
about 2} tons of passengers—or, including the 
engine, 299 tons. The reason the train was 
pushed instead of pulled was to guard against 
any accident from the possible breaking of a 
coupling, which would have allowed the detached 
loaded wagons to have run back on to the 
main line. The start was fairly made with steam at 
1201b. pressure, but when the train had nearly 
reached the summit of the gradient of 1 in 32, and 
whilst upon the §-curve, the steam fell to 801b,, 
which was due to bad firing-up before starting. 
The brakes were put on, and several of the wheels 
were scotched, and, after a few minutes’ delay, the 
steam rising to 120lb., the engine started its train 
without any apparent effort, and took it easily to 
the collieries at a regular and steady speed. The 
engine was then reversed, and the train allowed to 
drop back down to the junction, when it was found 
that one of the injectors would not work, and 
the engine, which was quite new, was run back to 
the Yorkshire Engine Company’s works, and the 
defect made good. It then returned to the june- 
tion with five more loaded wagons, which were, 
by order of Mr, Sacré, attached to the train, 
which brought the total train weight to 309 tons 
10 ewt., or 367 tons 10 cwt. including the engine 
and passengers, and with this load she started on 
her second run, with good fires and steam at 
120 1b. pressure. On the incline of 1 in 32 a sto 

age was made, the steam being well up at 120 lb. 

ir. Fairlie has invariably stated that any one of 
his engines will always start under all circumstances 
any train that it can draw. We are, therefore, 
inclined to believe that the engine was stopped to 
put this assertion to the utmost test by starting 
this immense train on an §-curve, and on a gradient 
of 1 in 32. After a brief pause, the engine was 
again started with steam at 140 b., and it pushed 
its heavy load to the collieries, attaining a = 
before stopping, of about 10 miles an hour. 
train was then allowed to drop down to the june- 
tion, when the engine was detached, and—with 
the Duke of Sutherland and others on her foot 
plate, who were desirous of testing what oscillation 
she might develop at a good speed—driven back to 
the works some four miles up the line. She quickly 
attained a speed of about 35 miles an hour, running 
with remarkable smoothness and steadiness. 

Altogether the experiments were highly suc- 
cessful, and the results attained are all the more 
remarkable when it is considered that the engme 
was pushing a long train up heavy gradients 
and against sharp curves. The ordinary load for 
a six-wheeled coupled goods engine on the Grange 
colliery branch is 97 tons, or including the tender, 
113 tons, the engine itself weighing 32 tons. 

At the close of the trial the party was conducted 
over the works of the Yorkshire Engine Company, 
which are now under the energetic management of 
Messrs. Hunt and Sacré. They are favo 
situated and are furnished with all the modem 
appliances necessary for the rapid and 
production of locomotives, and possess excell 
facilities for transport, being in direct communicé- 
tion with the Manchester, Sheffield, and Lincola- 
shire, the Midland, and the South Yorkshire ot 
ways, while they are situated in the very centre 
the coal and iron districts. As already ment ot 
the Yorkshire Engine Company have 4 number 
Fairlie engines in course of construction for Mexie, 
also for Brazil and Switzerland, besides other large 
contracts for locomotive engines of the © 


type which are in progress. f 
"Saige from the appearance and finish of the 
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pate Rees 
ine tried last Friday the Yorkshire Engine Com- 
eo here done ample justice to Mr. Fairlie in carry- 
fog out his designs. ‘There certainly could scarcely 
be better work turned out of any shop, and we con- 
ratulate Mr. Fairlie in having secured such hearty 
E operation as that given in this case by the new 
management of these works, under whose auspices a 
different character will soon be given to the York- 
shire Engine Company. ‘The numerous orders on 
hand and in prospect may lead the shareholders 
of the Yorkshire Engine Company shortly to expect 
handsome dividends, a result scarcely produced 
heretofore. It is, moreover, a marked feature 
in the progress of the Fairlie engine to see Mr. 
Charles Sacré, the able engineer of the Manchester 


and Sheffield line, interesting himself in its success, | i 


a sign which leaves no doubt that ere long his 
example will be followed by many other engineers, 
who are only waiting for a leader. 








THE ISTHMUS OF DARIEN. 

Tue American Navy Department has now received 
the report and maps of the Tehuantepec survey- 
ing expedition, carried out under the command of 
Captain R. W. Shufeldt. This expedition was 
specially authorised by Act of Congress. A small 
corps of naval officers was detailed for the work, 
and the steamer Mayflower was placed under the 
orders of Captain Shufeldt. The Kansas was also 
ordered to accompany the expedition, for the pur- 

of surveying the River Coatzacoalcos and its 
and the Cyane was ordered to assist in the 
surveys of the harbours and lagoons on the Pacific 
coast. Surveys had been previously made for a 
railway, and the practicability of supplying the 
summit level with water was reported by Sefior 
Moro in 1848. ‘The main object of the expedition 
of 1871 was to determine the question whether a 
sufficient supply of water could be obtained for a 
ship canal across the isthmus. For this purpose a 
careful examination was made of the country near 
the lowest passes, under the supervision of Mr. E. 
A. Fuertes, C.E. Sefior Moro’s proposition being 
found to be impracticable, the attention of the 
party was next directed to the Rio Corte or Upper 
Coatzacoalcos, as affording the only solution of the 
water supply question ; and it was found practi- 
cable, by means of a feeder, to supply upwards of 
2000 cubic feet of water per second. The report 
of the chief engineer of the expedition is accom- 
panied by twenty maps and profiles, with many 
calculations to prove that a ship canal across the 
Isthmus of Dkatatinte is not only practicable, 
but that the obstacles to be coomniaate are of an 
ordinary character. It is assumed that the canal 
can start at the head waters of ship navigation of 
the River Coatzacoalcos, and run thence along its 
right bank and the valley of a tributary to the 
dividing ridge at Tarifa, descending through the 
Tarifa Pass, across the plains, to its Pacific ter- 
minus. The total length of such a canal will be 
172 miles, including river navigation ; it will re- 
yea to overcome a height of 732ft. The 
tzacoalcos river, forming the harbour on the 
Atlantic side, is well sheltered, and will require 
g at only a few points. The Salina Cruz 
bour, on the Pacific seaboard, is exposed to 
south winds, and a breakwater is proposed to con- 
vert this roadstead into a safe shelter. No esti- 
mates have at present been made as to the cost of 
the work, further surveys being requisite before 
they can be attempted. 
_, As regards the survey of the Isthmus of Darien, 
it may be added that it was placed under the com- 
mand of Commander T, O, Selfridge. The vessels 
Guard and Nipsic were detailed for the service upon 
the Atlantic coast, and the Resoca upon the Pacific 
coast. Commander Selfridge sailed from New York 
in December, 1870 ; and his attention in the course 
: last year was directed principally to that portion 
. the isthmus bordering upon the valley of the 
trato, and comprising the Tuyra and the Napipi 
— The route of the Tuyra and Atrato rivers 
ving been reported upon favourably by former 
‘xplorers, it was hoped that their reports might 
a Well founded. Five months were devoted to 
Asa nea of the route, and a line of levels 
miles long was run from ocean to ocean. The 


rere was found to be of so broken a character | Oil 


Commander Selfridge pronounced this portion 
of the isthmus impracticable for a ship canal. The 


more far the Napipi route was productive of far 


Vourable results, and Commander Selfri 
oma that the possibility of a ship canal a 
tween the two oceans has now been demonstrated. 


The line adopted by Commander Selfridge com- 
mences at the mouth of the Atrato, in the Gulf of 
Darien, ascends that river for 150 miles to the mouth 
of the Napipi, and thence runs across in the valley of 
the Napipi to the Pacific Ocean at Cupica Bay. e 
Atrato is navigable for the whole of this distance 
for ships of the largest size, having a width of 
1500 ft. and a depth of nowhere less than 30 ft. 
The actual length of the necessary canal is about 
314 miles, the distance from the Atrato river to 
Cupica Bay ; of this distance, 23 miles are overa 
nearly flat plain with a rise of 90 ft., and presenting 
no difficulties of construction. The remaining eight 
miles comprise considerable engineering obstacles, 
the hills rising to a height of 600 ft., and descend- 
—— precipitously to the Pacific. Commander 
Selfridge’s estimates of cost —for estimates have 
been made for the work—are based on a canal 
120 ft. wide and 26 ft. deep ; it will be necessary to 
construct a tunnel five miles in length, and the 
total expense of the whole work is set down at 
126,000,000 dols., or about 30,000,0007. The route, 
if it is ever developed—and its cost seems prohibitory 
for many a long year—will have excellent harbours 
at its termini. 


BEUTHER’S AXLE-BOXES. 

In our number for November 4th, 1870 (vide pages 335 
and 386 of our tenth volume), we published an illustrated 
account of the railway carriage axle-boxes designed by Mr. 
F. Beuther, the Superintendent of the Royal Bergisch-Miar- 
kisch Railway, and gave some particulars of the admirable 
results which had been obtained with those axle-boxes on 
several of the Continental lines. At the same time, also, 
we gave an account of the equally successful performance 
of those boxes on the Metropolitan Railway, on which line 
Mr. Robert H. Barnett, the locomotive superintendent, had 
had four of Beuther’s boxes running for rather more than 
nine months when our notice appeared. The article to 
which we have just referred was accompanied by engravings 
of the Beuther axle-box as used on the Metropolitan Rail- 
way, and it contained full details of the performances of the 
boxes from the time of their being set to work on January 
17th, 1870, to their being opened in our presence on October 
27th of the same year. The general results obtained up to 
the latter date may be briefly stated as follows: Of the four 
boxes two had been working with the same oil for the whole 
period of a little over nine months, the distance run having 
been 88,948 miles, and the consumption but ? pint of oil 
per box only. The other two boxes had been running with 
the same oil from April 28rd, at which date they were taken 
for a preliminary examination, and between April 23rd 
and October 28th they had run 23,687 miles, and had con- 
sumed but § pint of oil per box. 

The four Beuther boxes, we should state, were fitted to 
one side of one of the long eight-wheeled Metropolitan 
carriages (the end wheels having a lateral movement con- 
trolled by radius bars), while four of the oil axle-boxes 
ordinarily in use on the line were fitted to the opposite 
side of the carriage, these latter axle-boxes being provided 
with Blackburn’s lubricators acting from above. A strict 
account was kept of the oil consumed by these boxes in 
order that it might be compared with that used by Beuther’s, 
and up to October 28th, 1870, the result showed a con- 
sumption of 3% pints per box in running the 33,943 miles. 
After the examination on October 28, 1870, the axle- 
boxes were again closed, the oil originally supplied to them 
being replaced in the Beuther boxes, and the carriage was 
again placed on the line, and run until last Wednesday 
week, the 31st ult., when it was stopped in order that the 
boxes might be again examined. This examination took 
place on Friday last at the Metropolitan Railway Works, 
the boxes being opened in the presence of a number of 
gentlemen connected with the leading railways. The re- 
sults, as regards the Beuther boxes, were most satisfac- 
tory, the axle bearings and brasses being found in admirable 
condition, and the consumption of oil only averaging 1} 
pints per box since the iage was set to work on January 
17, 1870, since which date it has run 80,807 miles. We 
subjoin a sum’ of the comparative results obtained 
with the boxes of which we have been speaking up to the 
present date: 




















We think that these results fully bear out the favourable 
opinion we have on former occasions expressed con 
the Beuther axle-box, and we may add that they are amply 
substantiated by the experience on Continental lines. There 
are now thousands of the Beuther axle-boxes in use on Con- 
tinental railways,*and we consider that they deserve to be in 
equally extensive use in this country. We have long de- 
nounced the use of grease as a barbarous mode of lubricating 
the bearings of railway vehicles, and we hope that the time 
— >, be far —— when oil lubrication will become uni- 
versally adopted not only for carriages but for goods carryin 
stock also. We know that there are many obstacles in the 
way of the adoption of oil axles for all railway rolling 
stock ; but these obstacles may be overcome if those con- 
cerned really make up their minds to overcome them, and 
we feel sure that the results which would accrue would fully 
pay for any trouble or expense involved in obtaining them. 

We should mention that on Friday last, when the axle- 
boxes, of which we have been speaking, were being 
examined at the Metropolitan Railway Works, a modified 
form of Beuther’s box was shown by Mr. W. Stroudley, 
the locomotive superintendent of the London, Brighton, and 
South Coast Railway. Mr. Stroudley has added to the 
ordinary Beuther box an arrangement of syphon oil cup for 
supplying oil at the top of the axle-box, and he has also 
slightly modified the mode of holding the pads, which bear 
against the sides of the axle-bearing. The axle-box ex- 
hibited had been running for some time past on the Brighton 
express, and had given very satisfactory results. We shall 
probably have more to say about Mr. Stroudley’s experi- 
ments hereafter, and we therefore merely mention this axle- 
box here. 








THE TELEGRAPH CONFERENCE. 

Tue International Telegraph Conference, recently con- 
cluded at Rome, was more —_- represented by the 
various telegraphic interests throughout the world than any 
conference hit held. It is a matter, therefore, of some 

uence to place upon record the various states repre- 
sented, and the individuals by whom they were represented. 

Austria and Hungary.—M. Brunner de Wattenwyl, Aulic 
Counsellor, Director of Austrian Telegraphs, and by M. 
Edmond d’Ary, Aulic Counsellor to the Ministry of Agri- 
culture, Industry, and Commerce of Hungary. 

Belgium.—M. Fassiaux, Disssten-Gentent of Railways, 
Posts, and ——— and M. Julien Vinchent, Inspector- 
General of the Department of Public Works. 


Denmark.—M. Martin Levy, Counsellor of State, and 
Director of the De: ent of Ministry of Finance. 
France.—M. Ailhaud, Inspector-General of Telegraphs. 


Great Britain.—Mr. Alan Chambre, representing the 
Post Office. 

Germany.—Colonel Meydam, Deputy Director-General of 
the Imperial German Telegraph, M. Gambart, director of 


the tele; h division of Bavarian communication, and M. 
de Elen, President of the Royal Commission for the Con- 


struction of State Railways, and of the direction of tele- 
graphs of = nee ee 

jpain.—The Marquis of Montemar, Envoy Extraordinary 
and Minister Plenipotentiary, and M. Hippelyte Aranjo, 
Sub-Inspector of Telegraphs. 

India.—Colonel Robinson, Director-General of Indian 
Telegraphs, and Major Bateman-Champain, Director of the 
Indo-European Government Telegraphs. 

Greece.—M. Salaolias, Secretary oft Legation. 

Italy.—M. le Commandeur d’Amico, Director-General of 
Telegraphs, President of the Conferences. Italy was also re- 
presented by Count Tonneli and by M. Malvano. 

Norway.—M. Mi i of Telegraphs. 

Holland.—M. Staring, Director (temporary) of Telegraphs. 

Persia.—Major Bateman-Champain. ~ 

Portugal.—M. Valetino de Rego, Deputy Director-General 





of Telegraphs. 
Russia.—H. E. M. de Luders, Director-General of Tele- 
graphs. : 
G 1 Prince Gluka. 
Servia.—M. Mladen Z. Radoycovitch, Secretary of the 
— and Telegraph Direction. 


.—M. Brandstrom, Director-General of Telegraphs. 
Switzerland. M. Leudi, Director of Swiss Telegvagha. 

Turkey.—Mehemed Izzet Effendi, Inspector-General of 
Telegraphs, and Yanco Effendi Macridi, Chief of the Postal 
and Telegraph Division. 

_ Japan was re ted by M. Ilnoda, Secretary of Lega- 
tion, delegated by the Japanese Government to obtain in- 
on questions of international telegraphy. 

ere were present many representatives of the various 
English companies interested in the universal telegraphic 
question, but they were not allowed to be — from the 
commencement by right, for the reason that they did not 
represent state, but only private interests. After some dis- 
cussion they were allowed to attend the conference and assist 
in the debates. 
These ee were M. Jules Despecher, Sir James 
, Colonel Thomas Glover, Messrs. Charles Bumpas 
and Lewis Wells ~~ the following companies : 
Falmouth, Gibraltar, and ta, i Algiers, and 
Malta, Anglo-Mediterranean, British-Indian, British-Indian 
Extension, British-Australian, China, and Levant Submarine 
and the Telegraph Construction and Maintenance Companies, 
Pag a a cine — Cc. ~~ i and W. Andrews for 
Indo-Euro elegraph Company. 
Lieutenant E. Suenson (Swedich vy) for the Great 
Northern Telegraph and China and Japan Extension Tele- 


Companies. 
ora Louie Cinelard. re resented the French Atlantic and 


the Anglo-American T Companies. 
Sir f comichesh, ae 2 a Deney, M.P., and Mr. 


C $ 
Clare ted the Submarine Telegraph Company. 











‘Ordinar Beuther’s 
axle-boxes. | axle-boxes. 
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il in boxes at starting, Jan. 17, 
i citiiehive.: dak :-2 b. 4 oO 
Oil added between Jan. 17, 
1870, and Oct. 28, 1870, 
age ‘hedrun 88,048 miles | 10p| 2 | nil | nil 
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ich time carriage 
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Oil used between Jan. 17, 1870, 
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run 80,807 miles... eo] 295! 7H 7 13 











Mr. Field represented the New York, Newfoundland, 
and London Telegraph Company. ‘ 
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The early part of the deliberations of the conference was 
as to the manner in which the work was to be carried out and 
the subdivision of work amongst committees. However such 
detail is hardly necessary here, and in an early number we 
will present our readers with the result of a conference which 
deserves attention from the fact that it is the largest hitherto 
held, and that it has been held in the true capital of Italy. 








“THE WOOLWICH INFANT.” 

Tue maladies of heavy guns, and the causes which lead 
to their wearing out, cracking their linings, being otherwise 
disabled, or bursting, fo: the subject of two lectures, 
last week at Plymouth, by Captain Dawson, R.N. The one 
lecture was delivered to the regular forces of the two services 
at Devonport in the presence of the two commanders-in- 
chief, the other to the volunteer forces at Plymouth, Major 
Harrison, Royal Engineers, presiding. On the latter occasion, 
Captain Dawson stated that the 35-ton gun had not yet 

beyond the experimental stage, but a small crack 

ad occurred in the steel lining at the usual spot, viz., in 
the bottom groove near the seat of the ghot, where the stud 
on which the 700 lb. shot rested was hammered down by 
the escaping gas. ‘They were, however, without those 
official records on which had solely relied in discussing 
the rifling of other guns. These guns were intended for the 
Devastation class of = and if they realised every ex- 
pectation, might supersede the 25-ton gun in other turret- 
ships ; as an exceptional gun in broadside vessels. 
They had to balance the multiplied chances of hitting 
by employing two pairs of eyes in aiming two 400 lb. 
ells from two 18-ton guns against the concentration of 
effect in hitting with one 700 lb. shell from one 35-ton 
gun. The authorities evidently thought that the balance 
was in favour of concentration of effort. The 35-ton 
was 163 ft. long, and was of Fraser construction, built up 
of six parts. The inner lining was a steel tube, 14} ft. 
long, and 34 in. thick at the breech, and tapering away 
to an inch less at the muzzle, with a 12-in. bore rifled 
with nine grooves 11} ft. long, 14 in. wide, and 2 in. 
deep, the spiral increasing from nothing at the breech 
to one turn in 35 calibres at the muzzle. This was the 
same maximum increasing twist which proved so fatal 
to the ll-inch shell. The gun cost about 2500/., and was 
designed to fire a 700 Ib. projectile, with 1201b. charge from 
a 11.6-inch bore; but had subsequently been increased to a 
12-inch bore. Comparing the 11-inch and the 12-inch bores 
in the 25-ton gun, they saw that although the latter had the 
largest bore and had the most powerful shell, the smaller 
bore gave the best penetrations. The resistance of the air 
was in the proportion of the squares of the diameters; and 
the facility of ee being inversely as the diameters. 
On the other hand, a larger bore consumed more powder 
and brought less strain on the gun. The effect of increas- 
ing the calibre was very a in the 25-ton gun, both 
firing 85 lb. poy ome wder ; but the 12-inch gun threw a 
600 fh. shot, the 1l-inch gun a 530 1b. shot. The maxi- 
mum pressure in the 12-inch gun was only 18 tons, whereas 
in the 11-inch gun it was 29 tons. But there was a limit to 
the extra consumption of powder due to this increase of 
diameter of bore, caused by the length of the gun being 
regulated by its weight, and by the convenience of muzzle- 
loading on shipboard. It was a balance of qualities, a sacrifice 
of extra shell power on the one hand, and of extra per- 
foration on the other; while the “ Woolwich” rifling did not 
rotate either shell, but caused slightly less sacrifice of shell 
power with the larger calibre and shorter projectile. Pass- 
ing to the accident, they found that before the “ incipient 
crack” occurred in the steel lining, the experimental gun 
fired the following pebble powder charges with 700 lb. 
rojectiles : Withan 11.6 in. bore, 4 rounds, 75 Ib. ; 2, 100 Ib. ; 

6, 110 Ib. ; 6, 115 Ib. ; 6, 120 Ib. ; and 1, 180 Ib. ; making a total 
of 35 rounds. With a 12-in. bore, 6 rounds, 110 Ib., 18, 115 1b., 
14, 120 lb., total, 83 rounds. Total, with both bores, 68 
rounds, making about be tons of pebble powder, and over 
21 tons of shot. Suddenly, at the twentieth round, with a 
120 Ib. charge, the extraordinary internal pressure of 66 tons 

per square inch was registered in the powder chamber; and 
the steel tube being calculated to withstand only 55 tons, an 
“ incipient crack” took place in the bottom groove at the seat 
of the shot. Why did this sudden increase of the powder 
pressure take place? And was it the powder pressure which 
caused the crack, or did the crack arise out of an accident 
which led to the extra powder pressure? It was noteworthy 
that the crack was not in the chamber where the maximum 
pressure arose, and that these guns rarely cracked where the 
maximum pressure took place. On the contrary, guns were 
destroyed in the grooves cr lands in the bore, to which the 
maximum powder pressure did not extend, and this was due 

erally to the erosion of the bore by gases escaping through 
the deep wide grooves and around the studs, or to the ham- 
mering the ves and lands by the wabbling projectile. 
These injuries were attributable to the vicious system 
of on an increasing twist, which necessitated 
the concentration of rotary effort on a single row 
of studs incapable of giving adequate rotation with the 
present amount of spiral, and this angle of spiral could 
not be increased, because the studs would not endure the 
extra effort, but could be sheared off and cease to act at 
all. Contrasting other long iron bearing systems which had 
und official trial with the present s' bearings, he 
showed that whilst the whole effort of rotating a 700 |b. shell 
was now thrown upon a total of 54 in. of stud bearing, it 
would under the Seott iron flange system be diffused over 
18 ft. of bearing ; and that this latter system had narrower, 
shallower grooves, which took only one-fourth the quantity 
of metal out of the gun, and therefore, made less s 
ones to erode the bore ; whilst instead of lower 
groove 


g spiked by its own stud, Scott's iron flange would 
receive the pe In the trial between 
t the Woolwich rifled gun was 


wo 74 t \ guns on this " 
i cain of further firing, except “under precau- 
tions” bursting, whilst the grooves and lands of Scott’ 





for | P 





gun Were perfectly uninjured. Yet Scott’s guns gave the 
test hitting power at the muzzle, and Bes its shot 
500 yards with 2 deg. elevation, using 20 lb. of powder, 
whilst the Woolwich one required 25 Ib. to reach the same 
distance. Many able artillery officers were averse to the 
resent system, and amongst those quoted was Colonel 
ampbell, R.A., superintendent of the royal gun factories 
who stated in writing to the Ordnance Council on 
the 386-ton gun, that “the ‘Woolwich’ system of rifling 
adopted in the service required metal studs on the projectiles 
which are objectionable from their liability to shear, and 
thus prevent the correct centering of the shot, and their 
liability to become damaged in transport and on service. 
In heavy guns the liability to shear necessitates an increased 
number of grooves if a quicker twist than now is given. 
The system has the great advantage of local scoring. 
mean to say that there are disadvantages in the ‘ Woolwich’ 
system in that way, and a better system of rifling may be 
found.” Being asked, “Do you consider that the increase 
of the twist given'to this (35-ton) gun willentirely obviate the 
inaccuracy of flight now observed in the 12-in. gun of 25 tons 
at very short ranges?” Colonel Campbell replied: “No. I 
choubl tot think it would altogether. I think it will im- 
prove it very much. I should like to have given a greater 
twist.” Again, “Should you be afraid if you adopted a 
sharper twist, say, 1 in 25, that the studs would be sheared ?” 
“T should be afraid so, or I would have adopted it. The 
stud in the projectile confines us to grooving a less twist 
than I should like to give a‘gun.’” To which Sir Joseph 
Whitworth truly added, “ If you have projectiles of a certain 
length you must have a ‘ greater twist,’ because with less 
the ‘ projectile turns over.’” After contrasting with this 
the Scott and Whitworth long iron bearing systems, it was 
inted out that great differences of opinion existed at 
Woolwich as to the cause of the “incipient crack” in the 
“Infant.” Three theories had been started: Ist. That 
the bottom stud flattened by the blow above the shot caused 
by the escaping gas overrode the groove, causing a squeeze 
which delayed its exit, and lead to an accumulation of gas 
in the powder chamber. 2nd. That the wabble caused 
by balancing the shot on two studs, and the irregular action 
of the powder above it, due to the non-centering of the shot, 
wrench out or sheared off the stud and set up a motion 
of the shot across the bore, which enhanced the difficulty 
of its escape. 3rd. That pebble powder developed some 
new quality when ignited in 120 Ib. charges, which it did not 
— when fired in quantities of 100 lb., and under. 
Yow the centering rib 7-in. shot had attained, with 2 deg. 
elevation, Admiral Key’s extreme fighting range of 1500 
yards with 20 lb. of powder, whilst the studdedyFrench or 
“Woolwich” one, required 25 lb. todo so. Supposing those 
proportions to hold good with large calibres, the 700-1b. pro- 
jectile, if provided with centering ribs, narrow and shallow 
ves, and an uniform twist, would be thrown with the 
00 Ib. uniform-pressure pebble powder, the same distance 
that it was now thrown with the 120 lb. erratic-pressure self- 
destructive ,charge, and so the “incipient crack” would 
not have arisen. 


NOTES FROM THE SOUTH-WEST. 
Llynvi Valley Gas Company.—The Llynvi Coal and Iron 
Company have agreed to become customers and supporters 
of the Llynvi Valley Gas Company, so that the directors of 
the latter company have decided upon erecting their works 
upon a larger scale than was originally designed, in order to 
meet the anticipated increased consumption. 


The South Wales Steam Coal Colliers.—A long pending 
dispute between the South Wales steam coal colliers and 
their employers has been brought to a satisfactory termina- 
tion. A compromise has been effected between the two 
parties, the masters having consented to grant the men an 
advance of Hy per cent.'in lieu of the 5 per cent. which they 
claimed in May, 1871, the refusal of which on the part of the 
masters resulted in a great strike. A further advance of 
10 per cent. is also to be given in consequence of an advance 
which will shortly take piece at the iron works. The masters 
consented to both these advances which are to date from the lst 
inst. ; and they moreover offered to add an equal sum to the 
amount due tothe men if they would consent to devote the 
24 per cent. payable to them for work done since August, 
1571, to the creation of a Permanent Colliers’ Accident Fund. 


Trade at Newport.—Coal and iron are both in good de- 
mand at Newport, and there is not much change in freights, 
which remain tolerably firm for all the leading foreign ports 
with which Newport has relations. 


Gell Colliery.—Messrs. Partick and Co. have com- 
menced operations, and that, too, with considerable vigour. 
The out-put of coal is expected to attain some importance in 
a few weeks. 


Screw Steamers for Cardiff—Messrs. R. Duncon and Co., 
of Port-Glasgow, have launched an iron screw steamer of 
650 tons gross register. She has been built for Messrs. J. 
H. Wilson and Co. and others, of Cardiff, is named the 
Camponia, and is intended for the Spanish iron ore trade. 
Her engines are —- by Messrs. Rankin and Blackmore 
of Greenock. Her dimensions are 190ft. by 27 ft. 6 in. and 
16 ft. 6in., and her engines are on the compound principle, 
and of 80 horse power. The Wenvoe, another steamer, of 
1100 tons burthen, has been built lately by a Tyneside firm 
for the same owners, and has made a favourable trial trip. 


The Forest of Dean.—The coal trade of the Forest of Dean 
still presents a favourable aspect. For a very lengthened 
period, indeed, coal has not realised so a price as at 
resent. The iron trade also continues in a favourable state, 
and a further advance in prices is anticipated. 

Newport Dock Matters.—Notwithstanding many diffi- 
culties incidental to the soil which the contractor has had to 
overcome, the works at the dry dock which Mr. Firbank is 
mg are being carried on in a highly substantial 
manner. The gates are in a forward state, and it is stated 











that they will be in position before the close of the current 
month. 


South Wales Atlantic St hip Company.—Mr. John 
Boyle returned from the United States on Saturday by the 
Cunard steamer Java. He had been —— arrangements 
across the Atlantic in connexion with a new line of steamers, 
the first of which is expected to start from Cardiff in April. 


Iron for the United States.—The Bessie Parker has cleared 
from Newport for New York with 902 tons of iron supplied 
by the Blaina Iron Company. The W. Laha has cleared for 
Providence with 743 tons of iron supplied by the Blaenavon 
Iron Company. The Nuovo Rattler has cleared from Cardiff 
for New York with 900 tons of railway iron supplied by 
Messrs. Guest and Co. The Yreka has cleared from New. 

rt for New York with 1000 tons of iron supplied by the 

bbw Vale Company. 

Bute Quarry.—It is stated that the PLymney Railway 
Company has decided to double its line from near the old 
station near Caerphilly up to the Ystrad. This is a work 
which may be regarded as absolutely necessary when the 
large amount of traffic passing over the line is considered. 


Bristol and South Wales Wagon Company (Limited).— 
The directors of this company have decided to recommend a 
dividend at the rate of 10 per cent. per annum for the past 
half-year. 


Bristol and Exeter Railway.—This undertaking is sharing 
in the general prosperity which was enjoyed last year by the 
British railway interest. The dividend recommended by the 
directors upon the company’s ordinary stock is at the rate of 
64 per cent. per annum, as compared with 5} per cent. per 
annum, distributed in February, 1871. 


Trade at Merthyr.—Trade in this district continues ina 
favourable state. The prospect of better relations between 
masters and men in the steam coal trade has been hailed 
with much satisfaction. 


Great Western Steamship Line.—Messrs. M. Whitwill 
and Son’s new steamer is to be called the Great Western, 
and she will be ready for sea early in April, following the 
Arragon on her next trip. The Arragon is expected at 
Bristol next week. 


Thornbury and Yate Railway.—A deputation, appointed 
at a public meeting recently held at Thornbury, has had an 
interview with Mr. W. P. Price, M.P., the chairman cf the 
Midland Railway Company. The deputation received an 
assurance from Mr. Price that there should be no further 
delay in completing and opening the line. 

Railway Amalgamation.—Renewed attempts at amalgama- 
tion are stated to have been made between the Great Western, 
the London and South-Western, the Bristol and Exeter, and 
the South Devon Railway Companies. The difficulties in 
the way of an adjustment of the various interests concerned 
are understood, however, to have proved so formidable that 
when a conference held upon the subject broke up no pro- 
gress had practically been made. 











NOTES FROM THE NORTH. 
Guaseow, Wednesday. 

Glasgow Pig-Iron Market.—Last Wednesday’s prices for 
pig iron were at the close, buyers, 75s. 9d. cash, and 76s. 3d. 
one month. On Thursday there was an advance of about 
10d. per ton; and on Friday, when there was a strong 
market at the opening, business was done at 76s. 9d. down 
to 76s. 44d. cash, and 77s. 3d. to 76s. 9d. one month, closing 
still lower. The market again opened firm on Monday, the 
prices at the opening being 76s. 74d, to 77s. cash, and 77s. to 
77s. 44d. one anaes A Lower rates were — in 
afternoon, and the market closed firm, buyers, 76s. 6d. cash, 
and 76s. 11d. one month; sellers, 1d. per ton more. ere 
was only a limited t of busi done yesterday, the 
market being quiet, and prices low. The market has been 
easier to-day, and a large business has been done at 76s. 
cash to 76s. 14d. next week; closing, buyers, 76s. 
sellers asking 14d. per ton more. Notwithstanding the very 
high prices there is a large amount of legitimate business 
being done both on home account and for exportation. 
Stocks are gradually decreasing, those in public stores being 
reduced by 12,840 tons from Christmas till the end of last 
month, when the stock in store was—Messrs. Connal and 
Co.’s stores, 348,743 tons, with warrants in circulation for 
836,750 tons; and in the Canal Co.’s stores, 11,142 tons, with 
warrants for 9650 tons. The demand is very large—so large, 
indeed, as to justify the makers of speed brands’ in still 
further advancing their prices, their quotations in a few i0- 
stances now being—Gartsherrie and Coltness No. 1, %66.; 
Summerlee and angloan, 95s.; Calder, 94s. ; ‘Shotts, 93s. ; 
Glengarnock, 90s. ; Langloan and Carron (new), 9 
Last week’s shipments were— Foreign, 7111 tons; coastwise, 
8092 tons ; total, 10,203 tons; corresponding week last year, 
9349 tons. 


The Glasgow Technical College Movement.—In furtherance 
of this movement an important representative conference 
was held in the Council Chamber this afternoon, the Lord 
Provost in the chair. Representatives of _the princl 
manufacturing industries, including weaving, spinning, 
calico printing, carpet weaving, engineering, shipbuilding, 
&e., spoke at the meeting in support of the movement, 
so also did representatives from the University of Glasgow 
and Anderson’s University. A marked degree of t 
and determination to succeed characterised the proceedings 
The collection of the necessary funds will. be - 
forthwith. Most of the rs dwelt largely on the prom 
nence which the technical schools occupy in the arweery 
systems in several Continental countries, and d ‘Tor the 
want of such institutions in this country, ¢ y of 
sons of such ns as are engaged in various branches 
industry, for their foremen, rs, and — 
whom special responsibilities devolve. It is intended 
meantime to take advantage of the facilities which are 
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— fi the 
institutions as already exist, so far as 
wtee carrying out the’views of the promoters of the 


scheme. 
and Harbour Accommodation for the Glasgow En- 
Panny he Shipbuilders.—At the ordinary monthly meeting 
ve the Clyde Trustees yesterday a memorial was presented by 
al and influential deputation from the marine engineers 
and shipbuilders in the Glasgow district, urging the propriety 
of an in large crane and harbour accommodation. The 
Lord Provost assured the deputation that the subject would 
receive the fullest consideration from himself and his co- 


trustees. 

Removal of the Weir.—At the same meeting of the Clyde 
Trustees the propriety of removing the weir above the Albert 
bridge was brought up by a deputation from the burgh of 
Rutherglen, accompanied by Mr. T. B. Seath, shipbuilder of 
that place. The gentleman just named said that he had ad- 
yoeated the removal of the weir for the last sixteen or 
eighteen years, and that were the obstruction removed he had 
no doubt that a great deal of coal would be sent down the 
river, a8 the banks of the Clyde above Glasgow Green were 
lined with coal pits. He had since 1856 built upwards of 
136 river steamers, and if the weir were taken away he di 
not see why half a dozen other builders might not settle 
down near his works, and build as many steamers as he had 
turned out. Furthermore, he considered that the suggested 
improvement would lead to the running of p g 
steamers to and from Rutherglen in the same way as on the 
Thames at London. He knew from experience that such an 
undertaking would pay. The Lord Provost said that the 
Trustees were me in favour of removing the weir. 
They had called upon the Water Commissioners to do so in 
terms of their Act of Parliament of 1866, and they would do 
80 agai At a later stage of the meeting such a resolution 
was come to by a large majority. 

Contract for a Large Harbour Crane.—Messrs. Taylor and 
Son, engineers, Birkenhead, have secured the contract to 
supply the 60-ton crane for which the Clyde Trustees lately 
advertised. 

Harbour Works at Aberdeen.—The works in connexion 
with the diversion of the river Dee are steadily going on, and 
great progress has been made during the past two or 
months. The river bed between the protecting dams is all 
but finished, so nearly finished, indeed, that the pumping 
out of the water was stopped a week or two ago, and the water 
allowed to accumulate. It is fully expected that the river 
will be running in the new channel in about five weeks. 


are avail- 
college 











Canapray LumBer.—The Northern Railway Company of 
Canada last year ship from its wharves at Toronto about 
75,000,000 ft. of lumber, and received, in addition to that 
amount, about 35,000,000 ft. for local consumption. Durin 
the present season about the same quantity has been received, 
and shipped or distributed. The lumber traffic has proved a 
rich source of revenue to the company, its line being crowded 
during the season with lumber trains. 





Tue East Lonpow Rarnway Company.—The directors of 
the East London Railway Company apply for 270,000/. 
issued at par, and bearing interest of 6 per cent. from the 1st 


January last. This issue will complete the 466,000/. the com- 
pany were empowered to raise under their Act of 1865 as 
benture stock, and it is secured by upwards of 1,500,0007. 


already expended on the existing works, which are completed 
from New Cross to Wapping, and from the Old Kent-road to 
W. . The new works now to be ied out are from 

well to Commercial-road, and to the junction with the 
Great Eastern Railway at Bethnal Green, and thence to the 
new Great Eastern terminus at Broad-street. The stock now 
being raised is 24 to 23 premium. 


Tas Lars Mr. A. CLarx.—We regret to record the death 
of Mr. Daniel A. Clark, aged 53 years, at Callao, Peru, on 
the 11th December last. Mr. Clark left Messrs. John Penn and 
Son, as chief engineer on board the Amazonas, Peruvian steam 
frigate, 1851, in which capacity he, by his gentlemanl 
bearing and knowledge of his duties, acquired the esteem of all 
with whom he came in contact, and he was made chief 





marine a araget in the Peruvian Navy. Some of our readers 
will reco that in the early part of the year 1862, 
steamers were being built by Messrs. Samuda and Co. with 
floating dock for the Peruvian Government, and an expedi- 
tion was sed by Mr. Clark for the upper and then almost 
unexp! regions of the river Amazon. Many Peruvian 
officers accompanied Mr. Clark, and about forty English me- 
chanics with their families. The expedition proved a success, 
ti Iquitos, was built, a factory and foundry were esta- 
lished, steam vessels were repaired, sugar mills were con- 
and all sorts of seahinany made suitable for a new 
country. After five A sf residence, Mr. Clark’s health gave 
way, and he returned to Lima across the Andes. That difficult 
journey greatly impaired his constitution, and though he 
mned position as chief engineer at Callao, and came 
Mangia on important duties, returning to Callao in 
y, 1869, it was found thet his health could not be 
restored, and he died there, as before stated, in December 
The beat nearly Sy, years’ arduous work in the service. 
part of Mr. Clark’s life was thus devoted to the 
of the Peruvian Government, and they had in con- 
* & desire of conferring on him a retiring pension 
g and valuable services when his comparatively 

early death intervened. Mr. Clark was a singularly dis- 
man, end in all respects an honourable and a 
= was held in high esteem by his fellow- 

Mr. 
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whom he had received valuable testi- 
Clark was an apprentice of Robert Napier 
w, and a fellow i oe of Thomas Scott, Yeq,, 
Canada Works, irkenhead, and he also enjoyed 
ce of John Penn and Son, Samuda Brothers, 
celebrated firms. Mr. Clark was universally 
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FOREIGN AND COLONIAL NOTES. 

German Towns.—Berlin has now 828,000 inhabitants, and 
besides her capital, Prussia has ten cities with a population 
of 100,000 and upwards in round figures. These are Breslau, 
200,000; Elberfeld-Barmen, 160,000; Cologne, 130,000; 
Konigsberg, 112,000; Magdeburg, with its suburbs, Neu- 
stadt, Sudenburg, and Buckau, 110,000; Hanover, 105,000; 
Frankfort-on-the-Maine, with Bolkenheim and Bornheim, 
ay Dantzic, 100,000; Stettin, 97,000; and Altona, 


Indus Valley Railway.—The pro extension of the 
Indus Valley Railway from Kotree, the present terminus of 
the Sinde system to Roree, is again engaging the attention of 
the chief functionaries of British India. The cost of the ex- 
tension is estimated at 2,385,000/., and the receipts are 
calculated at 100,0007. per annum. The precise route to be 
followed by the extension has not yet been determined on. 


Canadian Railways.—The surveys of the Canadian Pacific 
Railway are stated to be progressing very satisfactorily, Mr. 
Gainsley surveying east from Michipicoten, and Mr. Austen 
west from Ottawa river, have met, and finished their sec- 


‘d| tions. The directors of the Montreal and Ottawa City 


Junction Railway have been advertising for tenders for the 
construction of the line. 


American Locomotives.—In the course of December the 
Northern Pacific Railroad Company let a contract to the 
Baldwin Locomotive Works at Philadelphia for 50 first-class 
locomotives. The company previously owned 48 engines, 
principally made at the same establishment. Over 40,000 
tons of iron have also been purchased by the Northern Pacific 
Railroad Company in Pennsylvania, together with an im- 
mense amount oF other matériel, such as passenger and 
freight cars, spikes, chairs, switches, turntables, &c. 


Roumelian Railway.—The metropolitan section of the 
Roumelian Railway from the Seraglio Point Station to the 
Seven Towers has Sean opened for a trial trip. Mr. Hutchin- 
son, the sub-contracting engineer, laid and ballasted the last 
550 yards in less than 24 hours, and the trial train, consist- 
ing of a tender and five carriages, was enabled to start from 
the site of the proposed harbour terminus at Sirkedjee- 
Skelessi. The distance of 4g miles to the Seven Towers 
Station was run in 18 minutes, several prominent members 
of the Turkish official world (including the Ministry of 
Public Works) taking part in the trip. The metropolitan 
section, although finished, will not be opened to the public, 
as the station at Sirkedjee-Iskalessi has yet to be built. 
Beyond Yasim-Boergaz there remains about a month’s work 
to finish a rather heavy cutting ; that completed the line will 
join the completed Icataldgee section, about 62 miles in all. 


Steam Navigation at Philadelphia—A Steam Vessels 
Owners’ Association has been formed at Philadelphia. The 
objects of the association are stated to be the protection of 
the rights and the promotion of the interests of owners of 
steam vessels of all classes by obtaining such legislation as 
shall be for their benefit, and the dissemination of such in- 
formation as will conduce to that end. 


Cheap Railways for New South Wales.—A pro has 
been made to the Parliament of New South Wales for a great 
extension of railways in that colony upon the narrow gauge. 
It is contended that such lines could be constructed for 30001. 
per mile. No definite decision appears to have been yet 
arrived at upon the question. The extensions now in pro- 
gress are costing about 60007. per mile. 

French Railways.—It has been caJculated that the econo- 
mies realised in 1870 by the French Government through the 
transit facilities afforded by the French railway system 
amounted to 5,770,419/. In this total the savings effected in 
regard to the conveyance of soldiers and sailors figured for 
4,349,5891. 


A Victorian Model Carriage.—The Victorian Railway De- 
partment has built a model carriage capable of carrying 
fifty passengers, and weighing 2} tons less than the ordinary 
carriages. 

Mr. Brogden in New Zealand.— Arrangements are stated 
to have been satisfactorily concluded between the New Zea- 
land Government and Mr. Brogden. A contract for a line 
from Wellington to Masterton has been ——< and the 
works have probably been commenced by this date. The 
length of the line will be about 70 miles, and the colonial 
government will guarantee interest upon a capital not exceed- 
ing 350,0007. in all. 

The French Iron Trade.—The French iron trade displays 
considerable firmness, and prices are generally tending 
upwards. At St. Dizier rolled iron from coke-made pig has 
brought 8/7. 4s. to 8/. 12s. per ton; mixed ditto, 87. 16s. to 
91. 4s. per ton; and charcoal-made ditto, 97. 16s. to 101. per 
ton. Contracts have been let in 110 lots each for 550 tons 
of iron wire for telegraphic p ; the first four lots were 
taken by the Fraisans Forges Company, and the fifth lot by 
the Chatillon Company. The works of the Marquis de 
Lambertye at Cons-la-Grandville, are about, it is stated, to be 
again brought into activity. 

United States Naval Officers.—There are 1424 commis- 
sioned officers and 188 warrant officers on the active navy 
list of the United States. The commissioned officers are em- 
ployed as follows: On duty at sea, 687, on duty ashore, 484, 
waiting orders and unemployed, 202, on leave of absence, 25, 
and on sick leave, 26. The —— officers are 1 admiral, 
1 vice-admiral, 12 rear- 5 commodores, 50 captains, 
90 commanders, and 164 lieutenants. 

Indian Railway Amalgamation.—The Duke of Argyll, 
Secretary of State for India, has issued an official note recom- 
mending an amalgamation between the three railway com- 

ies of Southern India, viz., the Madras, the Great 
Fouthern of India, and the Carnatic. His Grace recom- 
mends the three companies named to apply their joint re- 





f 


® generous and liberal supporter of several institu- 





sources to one system of railways for Southern India, and to 
avoid anything like diversity of interest or competition. 





‘ Saarbruck Coal.—The production of the German 
mines at Saarbruck in 1871, amounted to 3,203,966 tons, 
compared with 2,734,018 tons in 1870, and 8,444,894 tons 
1869. The production thus nearly regained last year 
level which it had reached in 1869, the year before t 
Franco-German war. The production of first half of 
1871 was 1,477,446 tons, against 1,835,679 tons in the corre, 
sponding period of 1870; and in the second half of 1871 
1,726,520 tons, against 898,439 tons in the co ding 

riod of 1870. ‘These latter figures faithfully reflect the in- 

uence of the Franco-German war upon the working of the 
mines, the production having been almost entirely suspended 
in August and September, 1870. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLEsBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was a fair 
attendance on ’Change at Middlesbrough. There were a 
good many inquiries, but the amount of iron actually sold 
was not large. Buyers are numerous, but it is difficult to 
get orders placed, makers are so full of contracts extending 
over a lengthened period. Pig iron is now quoted as follows : 
No. 1, 77s, 6d.; No. 2, 75s.; No. 8, 72s. 6d.; and No. 4, 71s. 
6d. There are now 132 blast furnaces in the North of Eng- 
land, 125 of which are in full operation. 


New Blast Furnaces—The Lackenby Iron pg oe » 
Middlesbrough, are building one new blast furnace ; i 
rane and Co., Middlesbrough, are building one, the Rosedale 
and Ferryhill Iron Company are building two; the North of 
England Industrial Iron Company, Carlton, are building one ; 
B. Samuelson and Co., Middlesbrough, are building one ; and 
a Mills, and Co., Middlesbrough, are building two. 

essrs. W. Whitwell and Co., South Stockton, have com- 
menced with two large furnaces. The Tees Bridge Iron Co., 
Stockton, and the Marton Iron Co., Coatham, will soon add 
their furnaces to the total number of furnaces in the great 
district of Cleveland. 


The Finished Iron Trade.—The finished trade is still in a 
healthy condition. Bars of all kinds are in demand. Plates 
and anges cannot be made quick enough to meet the urgent 
requirements of the iron shipbuilders on the north-east coast. 
There are numerous inquiries for rails. There is a good deal 
of work on hand for all the mills, and the prospects are en- 
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oes The generally quoted prices are as follows: 
rails, 82. 15s. to 91. ; colliery rails, 97. 10s. to 91. 16s. ; common 
bars, 97. 10s. to 107.; best 107. to 101.; best best bars, 


111. to 117. 107.; ship plates, 117. 15s. to 127. ; boiler plates, 
12/. 10s. to 127. 158.; angle and bulb, 107. to 10 108.1 
puddiled bars, 67. 12s. 6d. to 67. 15s. 


Shipbuilding.—All the shipbuilders on the north-east 
coast, from the Humber to the Tyne, have as much work on 
hand as they can get through this year. 

Short Time and Wages.—In several branches of indus 
the short time and wages questions are still being agitated. 
The miners at the Liverton Ironstone Mining Com , in 
the Guisbro’ district, struck work a fortnight ago. Bight of 
them were'brought before the Guisbro’ magistrates yesterday, 
charged with breach of contract. They had left work on the 
17th January without giving notice. After coming out on 
strike, they met the manager and asked for an advance of 
1d. ‘wl ton, and a reduction in the price of powder supplied 
to them. They further requested that the 6 o’clock shift 
(working from 6 p.m. until 2 a.m.) should be abolished, and 
that the cages in which they go up and down the shaft 
should be furnished with catches. The manager declined to 
make any conditions with them until they resumed work. 
The engineering question of catches formed quite a feature 
in the case yesterday. The manager, Mr. Pittar, said the 
cages were safer without catches. He added that he would 
not put them on to the cages, as they would only further 
endanger the lives of the miners. e colliery owners at 
several places he said had declined to use the catches. The 
case was adjourned to give the men an bg er ge! of settl- 
ing the matter amicably, and as they had worked four 
months without complaining of the want of catches, to 
resume their employment. 

The North of England Institute of Mining and Mechanical 
Engineers.—A special meeting of this Instatute was held at 
Newcastle on Saturday. A paper by Mr. W. N. Taylor was 
read, entitled “ A description of air-compressing machin: 
as applied to the underground haulage, Re. at y ore Col- 
liery.” A vote of thanks having been passed to the author, 
Rule IV. of the society was amended as follows: “ Honorary 
members shall be persons who have distinguished themselves 
by their literary or scientific attainments, or who have made 
important communications to the nee, Government 
mining inspectors during the term of their office, and the pro- 
fessors of the College of Physical Science, Newcastle, during 
their connexion with the college.” 








Tue Soutn Crevetanp Iron Worxs.—We notice that 
the shares of this company to which we alluded last week are 
now at 1} to 13 premium, 

Tue Institution or Crvit EnxGinzERrs.—His Majesty 
Dom Pedro d’Aleantara, Emperor of Brazil, was lately put 
in nomination for admission into this Institution on the 
ground of his distinguished attainments in various branches 
of science, particularly those connected with civil engineer- 
ing. The result was the election of His Majesty by acclama- 
tion as an honorary member. Having expressed a desire to 
sign the register and to receive the diploma of the Institu- 
tion so as to complete the election before leaving Europe, 
His Majesty was waited — in Paris on Tuesday last by a 
deputation consisting of Mr. Gre and Mr. Vignoles, Past 
Presidents, Mr. Hemans, Vice-President, Messrs. Brunlees 
and Woods, Members of Council, and Mr. C. Manby, 
Honorary Secretary. On this occasion His Majesty, in 
accepting his diploma, was graciously pleased to express the 





ratification he felt in joining a in whose labours 
e fully sympathised and had always taken a great interest 
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NOTES FROM PARIS. 
Parts, February 5, 1872. 


Tue Horev pe VILve. 

Tae Municipal Council is still discussing about the re- 
construction of the Hétel de Ville. It appears unanimous 
as to the necessity of rebuilding this edifice, but one party 
wishes to rebuild the Hétel in all respects similar to the old 
structure, using the materials which remain, and others desire 
to. profit by the reconstruction to modify the architecture, 
while a third vote for an entirely new building. The 
Council prefers to submit to competition the reconstruction 
of the Hotel, but the Prefect presses his administrative pre- 
rogative to select the architect who shall undertake the 
work. The disagreement threatens to bring the Prefect and 
Council into collision. 


Tue Suez Cana. 


It is well known that since the opening of the Suez Canal 
to heavy navigation, the tolls have been levied from the ton- 
nage officially registered on each ship’s papers. Now it has 
been recognised since the canal was first worked that the 
majority of vessels traversing the canal carried an amount 
of freight largely in excess of what is stated on the papers. 
The interests of the shareholders suffer from this, and the 
administration of the company has just appointed a com- 
mission to decide whether it will not be expedient to change 
the mode of operation. The commission had to ascertain 
what should be included according to the statutes in the 
tonnage capacity, and the best means of estimating the 
screw for each vessel. 

After a preliminary private discussion these questions 
were submitted to a sub-commission, whose report was 
delivered on the 8th of November last. We believe that 
the conclusions of this report are as follows: The tonnage 
capacity is indicated by the act of concession at the volume 
of 1.44 cube meires applied to that portion of the ship that 
can be utilised of the cargo. We must remember that the 
modifications made in the old rules of gauge have for their 
object to determine the maximum tonnage without at- 
tempting to express truly the capacity, and the sub-com- 
mission think that the company ought to establish its taxes 
without being guided by the official statement, arriving at 
the useful capacity estimated from the total capacity of the 
ship, and determined as equitably as possible, according to 
the actual condition of the load. 

The total capacity in tons of 1.44 cube metres being ap- 
proximately double the gross tonnage calculated according 
to the English gauge, the amount to tax for steam vessels 
will be half the total capacity, and will be established on 
the same amount of gross tonnage. For sailing vessels it 
will be 0.65 of the total capacity, and will be established on 
the amount of tonnage 1 plus 30 per cent. The effect of 
these new regulations, combined with the tariff of 10 francs 
per ton which bear on the receipts of the company, will be 
daily appreciated. Not to speak of sailing ships, steam 
vessels pay to-day according to their net tonnage. Con- 
sidering especially English ships, which form the large 
majority of vessels passing through the canal, the propor- 
tion of net tonnage to gross tonnage is as 70 to 100. The 
receipts would thus increase in this proportion—that is to 
say, the augmentation would be 47 per cent. 


Correr Gas Pirss. 


The Journal de ['Eclairage notices an accident which 
once more proves the danger of using copper gas pipes. On 
the 21st of April last, a workman having, with a triangular 
file, cut almost through half the diameter of a gas pipe of 
red copper of } in. interior diameter, and supplying the 
Liége station, was removing the tool, when an explosion 
similar to the report of a rifle ensued, and the workman 
was much burnt. 

A similar incident happened the other day, with less 
intensity, however, and the workman, who was not injured, 
did not report the circumstance. Some gas pipes having 
been taken down they were found covered with a blackish 
coating, and they showed evident signs of corrosion from 
ammoniacal condensation. 

The black matter was analysed, and was found to consist 
of an acetate of copper, and which exploded between 
208 and 248 deg., producing water, copper, carbon, car- 
bonic acid, and traces of carbonic oxide, 


Pnrospuate or Lie. 

Recently we wrote a note on the phosphate of lime 
strata uncovered in the Department of the Tarn and 
Garonne, and of the Lot. Much hasbeen published about 
these minerals so sought after for manure. We extract 
from an unpublished work on the subject a list of the 
various limes, with the percentage of their phosphates. 


: per cent. 
Saint Lambert (Ardennes) ihe 56.14 
Montblainville (Meuse) i.e os 54.65 
Caylus (Tarn and Garonne), No. 1 73.78 

pat a - io. 2 ets 70.64 
Estremadura (Brilliante in La Venda) ... 56.38 

- i tora in Madura) 60.58 

o (Logrosan), No. 1 62.20 

- os No. 2 66.23 
Vamilla, near Murcia 53.76 
Valencia (Portugal) 63.40 
Marvao = ese eco ove . 83.38 
Valencia (Copper workings) cco = oe (is LO 
a (Romera shaft) eee ove 55.70 

® om ee exe eve eve 46.80 








WE give, above, a perspective view of a reciprocating 
mortising and boring machine, constructed by Messrs. 
Richards, London, and Kelley, Philadelphia, and adapted for 
working or framing timbers of any kind to 12 in. square. 
The reciprocating moverhent is 6}in., the range of feed 
movement 8 in., and the table adjustment 9 in. The reci- 
procating parts with the crank wheel and shafts are attached 
to a strong sliding frame inside the main column, which is 
balanced by the large weight seen behind and operated by 
the foot treadle on the cid. A griping cam, operated by 
the bent rod seen beneath the table, prevents recoil on the 
treadle and holds the sliding frame after the chisel has been 
projected to the bottom of the mortise. 

One of the boring spindles is mounted in fixed bearin 
on a line coincident with the chisel for boring to start the 
mortises. The other spindle is carried in a movable frame 
that gives it lateral adjustment for the purpose of boring holes 
for bolts or other — at any point on the top of the 
timber. The range of the fixed spindle is 8 in., and that 
of the traversing spindle 16 in., and the weight of the 
machine 3750 lb. The design is very good. 








CARR'S DISINTEGRATING MACHINERY. 
Ar the meeting of the Institution of Mechanical Engineers, 
held at Birmingham on thé 26th ult., the first paper read was 
a “ Description of the Disintegrating Flour Mill, and Machine 
for Pulverising Minerals, &c., without grinding, crushing, or 
stamping,” by Mr. Thomas Carr, of Bristol. fn this 
of disintegration, the particles of the material qpesaben upon 
are shattered in mid-air by a succession of blows delivered 
with extreme rapidity in opposite directions, and are thus 
ulverised by the force the blows alone, without 
ing —_— to the comeiien, 5 
accompanies ordinary processes 0 ing, ing, 
or stamping the material between two surfaces. The 
disintegrator consists of a pair of circular discs rotating 
in contrary directions upon two shafts situated in the same 
Sues Go cogeding Sess & Se Sus are studded with a 
series of projecting bars or beaters, arranged in 
successive concentric rings or cages; and the rings of 
beaters fixed in one disc intervene alternately between 
those fixed in the other disc, and revolve in posite 
direction. The material to be pulverised is supplied through 
an opening in the centre of one of the discs, and i 
from the innermost rings of beaters « centrifugal motion 
of the discs; in its 


propelling it towards the circumference 


















MORTISING AND BORING MACHINE. 


CONSTRUCTED BY MESSRS. RICHARDS, LONDON, AND KELLEY, ENGINEERS, PHILADELPHIA. 



























































course through the machine it encounters successively 
the several rings of beaters revolving alternately in opposite 
directions at a high speed, and the particles are thus dashed 
violently by each beater against the beaters in the next outer 
ring running in the contrary direction, whereby the material 
is effectually broken up and reduced to na In this 
mode of action, by the free blows of the beaters upon the 
material, the friction and compression between the machine 
and the material, which are involved in all grinding, crush- 
ing, or stamping processes, are avoided, as the material is 
not acted upon between a pair of surfaces; and the whole 
force of the blows given by the revolving beaters is usefully 
expended in pulverising the Cn Disintegrating < 
Is n t uction have now been a year in re 
mills upon this constr , rel tn diene 





work with complete , a single I 
being found to do the work of twenty-seven of mill- 
stones, and produce the same percentage of flour from the 


wheat, with a remarkable saving in cost of production ; the 
uality of the flour, moreover, is decidedly superior, owing t0 
the absence of the compression that accompanies 
by millstones ; and in consequence of the bran being scal 
off in larger flakes than in grinding, it is more 
separated from the flour in the subsequent dressing proces? 
Smaller sizes of the disintegrating machine have been » 
years in use for pulverising various mineral substances, suc 
as artificial manures, calamine and blende ores, Cog 
quartz, and rock asphalte; also for breaking up cattle foo 
such as oil-cake, &c., and for mixing in sugar factories 
different shades of moist sugar, and for mixing the materials 
for making mortar; and the machines have — tthe 
successful for these purposes. Models were exhibited of | 
machine, with specimens of a variety of materials pulverised 7 
by it, and the — of the flour produced by the 


tegrating flour mi 


Tur Briguton Aquarium.—At the general annual meet- 
ing of the Brighton Aquarium Company, held last Saturday, 
considerable satisfaction was e at the ss Md 
is now being made towards the completion of the new under. 
taking, which will be a novel and attractive feature 








Brighton, and promises to turn out & Co! . 
tector and the company, but no further delay to the 
occasioned by them, and the Aquarium will be opened to the 
public before Easter. We propose shortly to publish or 
ings and a full description of the in 
Frederick Ransome’s stone has been largely employed. 
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PRATT’S REGULATING TELL-TALE CLOCK. 


MNT 
HAAN 1 


_ Avery useful adjunct to the factory or works is now being 
introduced to the public by Messrs. John Bailey and Co., of 
Salford, Manchester. This is a watchman’s electric tell-tale 
clock, the arrangement of which is due to Mr. F. M. Pratt, 
the above firm being the ae. —_ improvement 
upon previous apparatus for the purpose of checking the 
watchman on his rounds consists in the application to an 
ordinary clock of a vertical drum which is driven by the 
mechanism of the clock. Upon the drum is a sheet of paper 
so attached that it can be removed and a fresh sheet sub- 
stituted when required. The paper is divided vertically into 
hours and by means of horizontal intersecting lines into as 
many divisions counted vertically as there are places to be 
visited by the watchman. Each vertical division has a 
marker which is actuated by electro- etic apparatus. 
The electro-magnet is brought into action by the watchman 
completing the current by pressing the actuating knob at the 
corresponding station. e armature is attracted and im- 
parts a vibrating motion to the marker, the’ point of’ which 
impresses a dot on the sheet of paper through the medium of 
a ms of carbonised ribbon. Fig. 1 of our engraving shows 
a front elevation, and Fig. 2 a transverse vertical section of 
the apparatus. The revolving drum with the recording 
paper attached is seen in the centre of the upper part of the 
clock case, the markers and electro-magnets being arranged 
on either side. The wires are led away through the back of 
the apparatus to the various stations. Should the watchman 

any cause be detained for any length of time in one 
room the cylinder may have carried the square for the next 
station beyond the marker. That square will thus be left 

, the watchman will have a primd facie case of 
neglect made out against him. In such a case, and to 
Prevent this, he repeatedly touches the actuating knob in 
the apartment in which he is detained, which causes a series 
of marks to appear in the square connected with it, and thus 
accounts for the absence of a mark from the next one. Mr. 


t has also designed a very simple method of working the 
apparatus by mechanical means, but this arrangement is 
only chiefly applicable under conditions of small area and 
with the means of direct action. The apparatus on the 


Principle we have illustrated has been fitted for some time 
past at the works of Messrs. Nobles and Hoare, Cornwall- 
ie emlord-street, London, where we recently examined 
~ ge are _— places to be visited by the watchman 
divided works, and, therefore, the paper on the drum is 
twel vertically into thirty es and horizontally into 
— denoting the hours. The clock is placed beyond the 
of the watchman, and an inspection in the morning re- 

in tee = ~ — he apa a 1 or punctual 
. Lhe apparatus is sufficiently simple in arrange- 

ment and efficient in working to merit omen adoption. ' 


Marzerat Progress in JaPaN.—Ja is qui i 

- c .—Japan is quiet, and is 

en Petey 

0 1s nearly completed, and at Nag i telegraphic 

The nutication wi Europe vid Siberia has been completed. 

Rew mint, illustrated and described by us a few months 
880, is also working satisfactorily. 








Ispiay Barracks It i i 
- \ .—It is understood that, owing to the 
ot pr failures which bere taken ave in the 
: - ew barracks in ia, the Governor-General 
in - 
ead taal has deeided to place the whole of the public works 
p “master’s work of the stations in the 


Presidency, oceupied by E f 
of the % T of mibtary _ ‘ under the control 
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RECENT. PATENTS. 

Tue following specifications of completed patents are all 
dated within the year 1871 ; and that year should be given 
in ordering them, at the annexed prices, from the Great 
Seal Patent Office, Chancery-lane. 

(No. 599, 1s. 10d.) Robert Stirling Newall, of Gates- 
head, patents a variety of arrangements of stone-breaking 
machines, most of them modifications or combinations of 
Blake’s and Archer’s machines. One of the points claimed 
is imparting to the central joint of a pair of toggle levers a 
motion extending above and below the line joining the end 
centres of the levers, and thus;imparting to the jaw operated 
by the levers two reciprocations for each revolution of the 
crank or eccentric shaft from which the levers are worked. 
It is evident that this arrangement merely reduces the speed 
of the shaft at the expense of throwing a heavier strain 
upon it. In some of the arrangements included in the 
patent the movable jaw of the stone-breakers is actuated 
by a steam piston through the intervention of levers or of 
a toggle joint. 

(No. 603, 10d.) James Edward Scott, of Greenock, 
patents systems of constructing iron or steel, or composite 
ships with longitudinal framing. We could not describe 
these plans briefly, but we may mention that Mr. Scott 
gives in his specification comparative tables showing the 
saving of weight which he claims is effected in different 
cases by the adoption of his arrangement of framing. 

(No. 611, 10d.) Robert Stirling Newall, of Gateshead, 
patents improvements in the manufacture of round and flat 
ropes. These plans include forming strands from cops of 
yarn supported in revolving tubular carriers arranged round 
a central spindle like the barrels of a mitrailleuse, and also 
constructing rope machines by combining two or more of 
these stranding machines. For manufacturing flat wire 
ropes, also, Mr. Newall proposes to lay side by side any 
required number of right and left-handed round ropes, and 
to stitch them together with thin flat wires about a quarter 
of an inch wide. 

(No. 612, 1s. 2d.) Edward Davies and Edward Hut- 
chinson, of Liverpool, patent an arrangement of turbine 
which does not strike us as embodying any particularly 
novel features. The patentees appear to consider that the 
tail water from this turbine can be advantageously employed 
in working a pump or hydraulic ram to return a portion of 
the water used to its original level! This does not look as 
if they had faith in their arrangement of turbine utilising 
any very large percentage of the power rendered available 
by the fall of the water used. 

(No. 617, 84.) Robert Johnson, of 36, Houghton-place, 
Bradford, patents methods of steering vessels by employing 
screw propellers to drive the water laterally at the head or 
stern of the vessel to be steered. This method of steering 
vessels has been often proposed, and one mode of carrying 
it out was patented by Mr. Wimshurst more than thirty 
years ago. 

(No. 618, 10d.) John Hargreaves and William Rostron, 
of Bolton, patent “improvements in apparatus for the pre- 
vention of accidents on railways.” We have often had to 





and supremely absurd as that forming the subject of the 
present patent. The patentees propose that each engine 
should carry in front of it a long jointed bar from three 
hundred yards to “a quarter or even half a mile” in length, 
this bar being “ supported at suitable intervals upon small 
wheels or rollers running upon a rail or in a groove midway 
between the ordinary rails.” The inventors then go on to 
saythat: “the front end of the bar is turned upwards 
or carries a projection, and the rear end of the same is 
carried on a slide under the engine, so that upon its 
front end meeting an obstruction and the movement of the 
rod being checked it can fall clear of the engine, but 
in so doing it comes in contact with a lever which blows 
the whistle and cautions the driver that there is danger 
ahead. This same movement may also be caused to turn 
off the steam and apply the break so as to bring the train 
to a standstill.” !!!! A brief ride on the front end of one 
of these “ long jointed bars” or on an engine fitted with one 
might probably have a considerably beneficial effect upon 
the Patent Office official who passed this specification. 
Comment on the scheme, or on its modifications included 
in the patent, is superfluous. 

(No. 623, 1s. 8d.) Julius Frederick Moor Pollock, of 
Leeds, patents arrangements of brick-making machinery 
which we could not describe briefly. 

_ (No. 626, 1s. 4d.) John Tenwick, of Grantham, patents 
a variety of details connected with reaping and mowing 
machines and steam cultivating apparatus, which are 
worthy of notice but which our space will not permit us 
to describe here. Some of the novelties included in this 
patent were described by us in our account of Mr. Tenwick’s 
exhibits at the Wolverhampton Show of the Royal Agri- 
cultural Society in July last. 

(No. 627, 1s. 4d.) Thomas Matherburn Dodds, of 
Stoke-upon-Trent, patents a variety of details for locomo- 
tive engines. These include an arrangement of expansion 
gear in which the fore gear and back gear movements for 
the valves of, both cylinders are obtained from a single 
eccentric which is fitted with two straps, the rods from 
which are led off at right angles to each other and which 
is shifted across the crank shaft bya wedge. The arrange- 
ment is the same in principle as that of Mr. Max Eyth, 
illustrated and described by us on page 267 of our eleventh 
volume. The patent also includes claims for an ar- 
rangement of intermediate back-plate for relieving the 
valves of inside cylinder engines of back pressure ; a form 
of tyre fastening, and an arrangement of axle-box in which 
the brass is made convex on the upper side and fits ina 
corresponding seat on the top of the box so that it is free 
to accommodate itself to any inclination of the bearing. 
We see nothing new in this. Mr. Dodds also proposes in 
some cases to fit “ oscillating backs” of cast iron to brasses 
of ordinary form. 

(No. 635, 10d.) Thomas Schoenberger Blair, of Pitts- 
burg, U.S., patents reducing or deoxidising iron ore, when 
in amore or less finely divided condition, by bringing it into 
contact “with reducing gases forced in among the ore at 
such a pressure that the gas shall act as a motor in agitat- 
ing and propelling the ore at the same time that it effects 
its reduction.” Mr. Blair proposes, according to one ar- 
rangement, to deliver the ore from a hopper at the upper 
end of the inclined bed of a heated chamber, this bed having 
oblique openings in it through which the reducing gases 
are forced, the direction of the jets of gas being such as to 
assist the passage of the ore down the bed. The patent 
also includes arrangements of rolls for crushing the ore, 
these rolls being disposed in a series and set at different 
gauges of fineness, and provision being made for screening 
the crushed ore as it passes from one pair of rolls to another, 
the arrangement-—which is ingenious—being such that ore 
which has been crushed to a certain gauge of fineness is 
prevented from passing between rolls set to a gauge cor- 
responding degree of fineness, but is passed on at once to 
the more closely set rolls. We fear that Mr. Blair’s 
method of reducing ore would not be found to be a practi- 
cally successful one. 

(No. 648, 1s. 2d.) Robert Brough, of 18, Norfolk-street, 
Sunderland, and Charles Mace, of Lambton Office, Sunder- 
land, patent an arrangement of steam boiler in which four 
portions of square section are set so as to leave between 

them spaces for a firegrate of the form of a cross. The 
hot gases from the furnace are led outward through cross 
tubes in the four bodies into outside uptakes and then back 
again through another set of tubes to a central chamber. 

We are certainly very far from admiring the arrangement. 

(No. 644, 1s. 6d.) Paul Kaeuffer, of Patricroft, patents 
a variety of arrangements of hanging tube boilers. As we 
intend to illustrate some of these arrangements shortly we 

need not describe them here. 

(No. 645, 38, 6d.) Thomas Nesham Kirkham, of West 
Brompton, Vernon Francis Ensom, of Highgate, and George 

Spence, of Pendleton, patent the arrangements for scouring 
and washing fibrous materials of which we gave an account 

on page 152 of our last volume. 

(No. 646, 1s. 10d.) Timothy Murphy, of Clonmel, 

Ireland, patents a complicated form of rotary engine and 

pump which it is quite unnecessary that we should attempt 

to describe. 

(No. 648, 10d.) George Dominicus Kittoe and Peter 

Brotherhood, of 56, Compton-street, Clerkenwell, patent a 

simple arrangement of hydraulic steering gear of which we 





notice ridiculous ‘‘ inventions” bearing this. title, but it has 
seldom been our lot to meet with a contrivance so utterly 


propose to give illustrations shortly, and which, therefore, 
we need not describe here, 
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WATER SUPPLY IN SOUTHERN INDIA. 
(Concluded from page 80.) 

Tx value of water to the cultivator was shown, first, by 
contrasting pad of dry crops with that of rice and su 
cane from actual experiments. From these it appeared that 
the net profit per acre on dry crops was 8s. 24d.; on rice, 
41. 16s. 10}d.; and on sugar cane, 18/. 6s. 6d. In the two 
last cases, a very low rate for the water was assumed, viz., 
12s. per acre for each crop of rice, and 24s. per acre for each 
crop of sugar cane, as provisionally paid by Government. A 
comparison between crops and rice, and dry crops occa- 
sionally flooded was then made, based on the average price 
of grain extending over five years, and deducting one-fourth 
from the value of the crop in the case of dry crops, and 
one-sixth in the case of wet crops, to cover loss in bad years. 
Without deducting the water rate, the difference in the net 
value of the crops was as follows: Between dry crops and 
rice, taking the most unfavourable comparison, 25s. 7d.; 
between dry crops and the same occasionally irrigated, 
80s. 8d.; and between two dry crops and sugar cane (which 

pied ten ths of the year), 82. 2s.8d. But if water 
was stored, so as to allow a second crop of rice to be grown, 
the advantages were nearly doubled. The author then 
showed that, provided a water rate proportioned to the value 
of the water were fixed, irrigation would benefit the cultiva- 
tor to the extent of 8s. 6d., or 50 per cent., and yield a gross 
return on the outlay of 14s. 9d. per acre; and if water were 
stored for a second crop, the gain to the cultivator would be 
19s. 9d., or more than 100 per cent., and the return to the 
agency supplying the water 37s. 3d. per acre, the cultivator 
not having to expend any capital in improvements. Of the 
87s. 8d. per acre profit 22s. 6d. was about the sum due to the 
storage of water, supposing such storage works to be added 
to distribution works Nivealy constructed. It was shown that 
the cost of large works of irrigation might be safely reckoned 
at 71. per acre on an average, or 8/. 15s. if 5 per cent. on one- 
half the — for ten years during construction were added. 
If the profits made by the application of the water were 
divided, in the proportion of one-third to the cultivator and 
two-thirds to the agency supplying the water, works of 
channel irrigation would benefit the cultivator, as above 
stated, to the extent of 50 per cent., and yield a net return 
of 7.4 per cent. on the capital expended. 

With respect to the cost of tanks, the author gave some 
figures to show that the construction of flat country tanks of 
the second class, or even of the third class, would offer a very 
doubtful return, although in some cases it might pay the 
cultivators to construct them. Great profits had been made 
by Government in several cases by restoring or repairing 
tanks, and also channels which had become ruined, such net 
profits amounting to from 10 per cent. to 45 per cent., and 
in one instance, which was cited, to 250 per cent. The con- 
struction of large storage reservoirs would, the author con- 
sidered, return a very large percentage on the outlay. 
Although none of large capacity had yet been constructed, it 
a “per probable that, in the most favourable localities, 
7000 cubic yards of water could be stored for 1/., and in others 
4250 cubic yards, while the restoration (in part) of the 
ancient tank of Mudduk Masoor, already mentioned, would 
yield 9600 cubic yards per 11. 

The loss by evaporation in the reservoirs of 70 ft. and u 
wards in depth, would vary with their depth, and the time in 
which they were ay oy It was found, by observations of 
the evaporation in the locality of three pro reservoirs, 
to vary from 5 per cent. to 7} per cent. of their contents. A 
further loss from the same source would occur in the ge 
of the water to the country to be irrigated, varying of course 
with the distance, &c. For the purposes of calculation the 
correction for evaporation was assumed at 12 per cent., and 
the quantity of water required for the cultivation of an acre 
of rice at 5000 cubic y: At the most unfavourable rate 
of storage (42560 cubic yards 1l., and adding, as in the 
case of the channel works, 25 per cent. for interest during 
construction) 8400 cubic yards per 1/., the prime cost after 
all deductions would be 17, 9s. 5a. per acre for giving a second 
crop of rice, or a crop of sugar cane; while the cost at the 
rate at which the restoration of the Mudduk tank was esti- 
mated would be 14s. 10d. per acre. Reference to a Table in 
the paper showed that an outlay of 1/. 9s. 5d. would yield.a 
net return of about 1/. 1s. This allowed a large margin for 
the construction of reservoirs in still less favourable situations 
than the least favourable one which the author had examined. 
This statement sup the reservoir to be constructed in ad- 
dition to a system of distribution works already existing. The 
author had excluded the subject of navigation from his paper, 
as no general rule could we laid down, as to whether it could 
or could not be economical!y combined with irrigation. With 
re to the large and very remunerative works in the 
Kistna, Godavery, and Tanjore Deltas, it was mentioned 
that the works in the —le after deducting repairs 
ane 6 per cent. on the capital, 234 per cent. direct profit, and 
those on the Godavery from 50 per cent. to 60 per cent. 
These examples were only incidentally alluded to, because 
all the deltas were so occupied as to offer no opportunity for 
new undertakings on a large scale, while in other districts such 
enterprises would necessarily be more expensive. 

The author submitted the fol'owing conclusions: Ist That 
irrigation would benefit the cultivator to such an extent as 
to enable him to pay a water-rate equal to two-thirds of the 
increased value of his crop, and still leave his own profits 
from 50 per cent. to 400 per cent. in excess of those derived 
from dry cultivation. 2nd. That the most profitable appli- 
cation of capital would be found in the construction of 
storage reservoirs as an addition to distribution works already 
in existence, and that these would yield a net return of 
46 per cent., after paying one-third of the gross revenue to 
the existing works, and increasing the revenue of such works 
by 4} per cent. 3rd. That the arbitrary water-rate of 12s. per 
acre = the data assumed by Government, insufficient to 
yield a return directly on the average of new irrigation 
works, unless these included the of water for a second 








crop. 4th. That the profitable employment of capital in 
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dition, consisting of 184 mem) 


nirties ion depended chiefly on the recognition of the prin- 
ciple, that the water-rate should be fixed with reference to 
the 
in each case, and that otherwise many very beneficial projects 
would remain unexecuted. 
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of the members of this In- 
dfil, on 
» Mr. T. Dyne Steel, M. Inst. 


A SPECIAL general 


The following rule,'to-‘be substituted for Rule 31 of the 


Institute Regulations, was formally passed, 


viZ.: 
“ Rule 31. Application for admission of a candidate as 


member, associate, or graduate, shall be made on « printed 
by the Secretary, which shall be signed | this 


, and also by three members 


lotted for, in such manner as the Council shall from time to 
time direct, and he shall be elected if the majority of the 
recorded votes be in his favour.” ; 

The meeting then resolved itself into the ordinary Annual 
General Meeting of the Institute. F 

The Chairman regretted the absence of the President, Mr. 
W. Thomas Lewis, M. Inst. C.E., and numerous other gen- 
tlemen, who were that day at a meeting preliminary 
to the opening of the t arbitration question of the w 

aid at the steam coal collieries of South Wales, on the 29th 
anuary, and that it co uently devolved upon him, as 
Vice-President, to take the ir that day. 

The following gentlemen were ballotted for, and elected as 
members of the Institute, viz., Mr, Theophilus Criswich, 
Swansea; Mr. Thomas Jenkins, Neath; and Mr. John Jones, 
Dowlais. 

The Chairman formally admitted the following members, 
elected at the previous : Mr. Thomas Price, Bridg- 
end; Mr. William G. M‘Murtrie, Bath; Mr. Walter Be 
Merthyr Vale; and Mr. James, Risca. 

The Secretary laid before the members the annual state- 
ment of the affairs of the Institute for the session 1870-71, 
ending 29th October last; from which it appears that the 
Institute, established in 1857, is in a most prosperous con- 

bers, and possessing a credit 
balance of about 10007. 

The office bearers for the session 1871-72, to replace those 

going out of office, were then ballotted for, and the followin 

entlemen declared duly elected, viz.: President, Mr. 
— Steel, M. Inst. C.E.; Vice-Presidents, Mr. Thomas 
Joseph and Mr. David Thomas; Councillors, Mr. M. Truran, 
Mr. B. Kirkhouse, Mr. David Joseph, Mr. David Davis, 
Mr. H. W. Lewis, Mr. R. Laybourne; Secretary, Mr. Hort. 
Huxham. 

In consequence of the absence of Mr. Thonias Joseph, the 
discussion on his two papers of “ The vopp ar J Character 
of Coal from Bituminous to Anthracite” and “ Colli 
Explosions in the South Wales Coal Field,” was adjourn 
until the next meeting. 

Wires Tramways. 

The discussion of Mr. H. W. Pendred’s paper on “ Wire 
Tramways,” adjourned at the last meeting, was resumed. 

The Chairman said this subject had been very ably and 
fully treated by Mr. Pendred in his paper, and illustrated by 
numerous drawings, which indicated, in a marked degree, 
the advantages of this system, particularly in the transport 
of large quantities of material over districts ill adapted for 
the formation of tramroads, or in foreign lands, where labour 
is scatce and the country in a state of nature. It is working 
successfully in several parts of this country, where these 
advantages are full7 experienced. 

Mr. Huxham said that since the last meeting of the 
Institute, he had taken the opportunity of seeing Mr. 
Pendred, to ascertain if any mated improvement had been 
effected in the application of the wire tramway system. He 
found that a valuable addition had been made to the working 
powers of the system, by the invention of a very simple 
attachment to the “box-head,” that prevented it slipping 
on the rope whilst going up hill, thus enabling the wire 
tramway to be worked at ients altogether impracticable 
before this improvement was made. It consists of two small 
horizontal eccentric clamps, which are placed one on each 
side of the rope, within the V-groove of the box-head, in 
such a way that any back movement, or slipping, of the box- 
head on the rope, causes the eccentrics to grasp or bite the 
rope, and thus keep the box-head from slipping. The result 
is, that the load can now be made to tao on the wire 
tramway up steep gradients which was impracticable before 
this improvement. 

Mr. G. Martin inquired what was the greatest height of 
post that had been used for supporting the line. He know 
the wire tramway was working very successfully in Somerset- 
shire, and he thought it well adapted for conveying ores and 
other produce over a rough district where tramroads could 
not be laid down. 

Mr. Huxham said that he believed posts as high as from 
90 ft. to 100 ft. had been used. He thought it was a matter 
that only required a little me opm: f on the part of the 
engineer constructing the line; he saw no practical difficulty 


in using posts, or supports for the rope, if properly con- 
structed, up to 120 foe 140 ft. in height. eed 
The Chairman said the improvement described by Mr. 


Huxham was of great value, not only because the question of 
| semeny bears me on the cost of working, but also 
use the invention would enable the wire tramway to be 
used over ients inaccessible to locomotive tramroads. 
Mr. i said he saw the wire tramway working at 
the last Exhibition, and it seemed to work well, according to 
the weights carried. He would like to know the heaviest 
weights that have in practice been carried, and also the cost 


of per ton per mile. 

Mr. Hoxheen said the weights carried in separate loads 
along the rope varied from 1 cwt. up to 6 ewt., and he 
believed the cost of transit, including all charges for engine 


lade 


, labour, materials, and interest on capital, varied from 
Bhd. to 1d. per ton mile, ig to the length and 
power of the line and amount of work it had to perform. 

Mr. J. M‘Murtrie thought the cost would to some extent 
be geanel by the ent and weight carried, for it was 
evidently no to convey the ore or other material down- 
hill than to take it up against the gradient : 

Mr. E. Richards thought it would be very desirable to 

obtain some definite information from Mr. Pendred, embody. 
ing the latest results and details of working cost on some of 
the lines now at work, and he would also ask Mr. Pendred 
to supply information as to what the wire tramways are 
doing tn England, how long some of them have been working, 
what uce they are carrying, and how long the rope lasts, 
&c. Perhaps by the next meeting Mr. Pendred would be 
able to supply this information, and be present himself; with 
is view he moved the discussion be adjourned. 
Mr. David Thomas with Mr. Richard’s remarks; 
they should have the detail results of recent actual operations 
before them, as it was toa great extent a question of com. 
parative cost. He should glad to see the discussion 
adjourned to the next meeting. 


Lacxawanya Coat Reeion. 





The next paper for discussion was that on the “ Lacka. 
wanna Coal Region,” by Mr. R. Evans. : ‘ 
Mr. M‘Murtrie said writer stated that in working these 


beds of coal it was found that the gas did not cause the floor 
of the mine to heave up, as it did in the collieries of South 
Wales. He thought the upheaying of the floor in the South 
Wales collieries was to be attributed to the weight of the 
superincumbent strata pressing the pillars into the floor, and 
causing it to heave up. He thought the cause came from 
above, and not from the action of the gas below. He was 

uite aware that two or three cases had been brought before 

e notice of the Midland Institute of Mining Engineérs, 
where violent issues of had taken place in the floor of 
the mine, but he thought that the reason of there being no 
upheaving of the floor in working the Lackawanna coal 
beds was attributable to the shallow depth of the workings, 
and consequent absence of any great superincumbent weight 
of strata rather than the non- ce of gas in the floor. 

Mr. Huxham thought the iption of this coalfield had 
some bearing upon the pa Mr. Josephs, on “The 

i ter of Coal from Bituminous to Anthracite,” 
now before the Institute, as it was important to notice that 
although the carboniferous or mountain limestone was want- 
yet the coal measures were described as lying conform- 
on the conglomerate or millstone grit, resting directly 
on the old red rn ae It does not show the — 

roximity of the earlier primary rocks, as in many anthraci 

i tricts, but bears a clues alliance to the conditices of the 
anthracite portion of the coalfield of South Wales, with the 
exception of t the missing member of the mountain limestone. 
The character of the seams ap to correspond very closely 
with those of the anthracite district of South Wales, and the 
quality of the coal is identical with the best anthracite 
worked here. 

Mr. M‘Murtrie said that the Kilmarnock coalfield was 
much intermixed and broken up by volcanic rocks, but in no 
case had the coal, which was of a bituminous quality, been 
converted into anthracite through the action of these rocks. 

Mr. Huxham said that where trap or basalt rocks intruded 
into a coalfield in the form of dykes, or even where the had 
partially overspread the coal measures, it is not found that 
the seams of coal are converted into anthracite; but in some 
parts of the Staffordshire coalfield the action of the intrusive 
volcanic rocks is described as either charring the coal, or 
more frequently converting it into anthracite where they 
had come in contact with it. 

The discussion on this paper then elosed. , 

The secretary then read a paper by Mr. David Thomas, of 
Rhymney, on “* The Avon Valley Mineral District.” ‘ 

This paper, which is a very valuable addition to the series 
of papers illustrating and identifying the various 
of the South Wales coalfield, now being brought before the 
Institute, gives a careful and well-arranged description of 8 
very important section of the coal basin, the result of many 
years experience and close study of its mineral character- 
istics ; and was fully illustrated by carefully executed draw- 
ings and sections on a large scale, which were exhibited on 
the walls. " 

A vote of thanks to Mr. 4 Thomas for his valuable 

r was accorded unanimously. ; 
"i vote of thanks to the chairman closed the proceedings. 
During the meeting Mr. Edwin Richards exhibited models 
and sample of Mr. Bond’s (of Sirhowy Railway) patent key- 
less railway chair, a simple and ingenious invention for secur- 
ing the rail without the aid of keys or suspension bolts; 
by the adoption of which it is stated that a very con- 
siderable saving is effected in the time and labour requisite 
to replace a rail at any time without disturbing the chairs. 

Messrs. Christopher James and Co. exhibited samples 
Legrand’s patent system of wrought-iron sleepers, for 
and gen use, which are stated to be two-thirds 
than wooden sleepers, over a lengthened period ; each lene 
forms a —— = and chair, — in ceoribtion of 
wrought iron, ada’ ‘or any gauge, any 
val they are sald to be quickly fai, form a good road, and 
are very durable. 








Srzam Fire Exeines FoR THE PRUSSIAN Docxxsn, 
Messrs. Merryweather and Sons have just compl 
third steam fire engine for the Royal Dockyard, at ilhelms 


haven. This engine is similar in many respects to one # 
by this firm to Kiel Dockyard. It is one ofthe largest si 


and at a trial,of this engine on Clapham Common, 
of many scientific gentlemen, steam was raised Ay 
in nine minutes. One jet of water was discharged. at 
tance of 280 ft., two jets each 1} in. diameter to & poe 
200 ft., whilst four jets, for which this engine is we peat 
were thrown to a distance 


to 105 Ib. 


of 180ft. This engine is 





of discharging 1150 gallons of water per minute. 
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EXPERIMENTS AND RESEARCHES ON 
THE EFFLUX OF ELASTIC FLUIDS, 
By GrorGe WILson. 


EXPERIMENTS ON THE EFFLUX OF AIR OUT OF A 
RECEIVER. 
(Continued from page 89.) 

40. THE remaining question to examine is the 
capacity of the receiver. It might be thought that 
the position of the inlet of the air into the receiver 
be have some effect on the efflux of the air 
through the tube into the atmosphere. To test if 
such were the case the inlet of the air flowing out 
of the boiler into the receiver was changed to the 
side by making a connexion with the pipe, O, 
Fig. 6, page 52; a few of the experiments made with 
that alteration are given and marked 2, in Table I., 
page 72. It will be seen, on referring to columns 7 
in that table, which give the decrease of pressure 
of the air in the boiler per second during the efflux, 
that in the experiments marked z the quantities are 
not different to the others made with the inlet of 
the air at one corner of the receiver, as shown at P, 
Fig. 6, page 52. 

iL. ‘the effect which the capacity of the receiver 
might have had on the proper efflux of the air imto 
the atmosphere appeared to be of so much im- 
portance, that it was deemed necessary to’ remove 
all doubts on that question by making a series of 
supplementary experiments. For this purpose 
another receiver was constructed, 18 in. in dia- 
meter and 2.8 ft. in height. Its ¢apacity being 
about 5 cubic feet, was, consequently, five times the 
capacity of the receiver shown in Fig. 6, page 52, 
with which the experiment given in the previous 
tables weremade. ‘The inlet into this large receiver 
—for the air flowing out of the boiler—was made at 
the side at about 6 in, from the bottom. The efflux 
tube, for the air into the atmosphere, was screwed 
down over an oe 3 in. in diameter cut out of 
the centre of the top plate, as shown by Fig. 7, 

e71. ; 

Tables V. and VI. on the present page give a 
09 < the supplementary experiments made with 
the large receiver. 

42, The explanation of Tables V. and VI. is the 
same as that given for the previous tables, as shown 
by the headings in the columns. 

The quantity of air, for an experiment, which 
flowed out of the large receiver in a second is given 
in columns 8; and the quantity which flowed out 
of the small receiver at the same same head of pres- 
———— from Tables I. and IL.—is given in 
columns 11. 

It will be seen by comparing columns 8 with 
columns 11, and after taking into account the re- 
» aa temperatures and atmospheric pressures, 
that the quantity of air which flowed through the 
small receiver, for each corresponding experiment, 
_ ‘lightly greater than that which flowed through 

e large receiver. 

oo supplemetary capers have thus mone 

e small receiver did not cause any appreciable 
disturbances by which the proper efflux a the air 
through the tube into the atmosphere was affected. 

_43. ‘The slightly decreased quantities of the efflux 
given by the large receiver may be partly explained 
on the same principle—greatly modified—as that 
given for the action of the compressed air in a large 
cestivoncmn "ike bead of Yoscmee ei theta Se 
the receivers were indicate "by sadintghalany a 
column of water or mercury in the glass gauge, F, 
Fig. 6, page 52, at a constant height during the efflux. 

ct more spily woul alah dere 
the quantity ot flowing ion out ‘of it be 
indicated by the gauge. So much so was this the 
case when operating with the small receiver, that 
reyrweng eenrans ven special one for 
ing the cock, K, with the long key, Ly Fig. 6, in 
such @ manner that the air should flow out of the 
boiler into the receiver, and maintain or balance the 
column of water or mercury at the exact height fixed 
upon for the pressure of efflux. When = rating 
Tid oe ee eniyer this extreme pnialibvenelt 
. xist, as the volume of the air in it was five 
Pray Le Lee Mg jae the ~~ receiver ; Lprs 
which flowed into the meted in the quantity o Feed 
than that nece “ ge receiver, more or less 
stint end maintain the pressure con- 
arr the rane proportionally less sensitiveness 


There must, of course, be a limit at which the 





















































‘ENGINEERING. Iot 
; TABLE V. 
Fifflux of Air out of a large Receiver into the-A here through a Tube 1 Centimeter in Diameter and 8 Centimeters in 
Length.—(Section of the Tube is shown in Fig. 7, page 71.) 
as Pressure of the air in the boiler in > 
a £ pounds on the square inch above 2 § af fe : 
Le $ theatmospheric pressure. 8 i 4 gs : $ 
: sar : — ; oe I 3 > ag $ “ 
- @ 
if E |'ege| 5 § le® | 843 
Ae 3 w 23 a Be ee 
‘ ge - % 3.8 g 3 Pounds on the square. Fy Boas 
3 ‘3 3 2 e583 inch which the pres-| 4 g age 
” B24 A sure in the boiler was) © |% E cs = 
. z4 4 g33 4 lowered per second) 3S |, @ Tees 
6 oy e zs 8% gy es | during the efflux. % 3B Ske 
s | 882 | 3g | ga [382] 3 = let 
& f 3 3 on Zo. Ba 
3 34 g ; = gas] 3 
6 | $32] #2 S36| 3 | g 8.3| 223 se 
ma | a> aS PAA) Me f ge [a OA) ae ee 
A 5 > 
76 10 26.30 8.00 “| 10.60 16.5 0.98787 of 30.0 0.97415 
77 12 26.80 9.50 12.30 12.8 1.0546 ~ » 1.0728 
78 14 26.00 9.50 12.10 12,8 1.1800 > h 1.1482 
” 26.30 10.30 12.66 11.2 1.2179 
79 16 24.80 9.00 | 1135 | 112 13000 On cia, | Lees 
80 18 27.50 9.50 12.60 11.8 1.2627 é a 1.2855 
28.00 11.80 15.10 9.7 1.8209 
81 20 27.50 | 1200 | 1410 | 100 113400} 1g pee | 1.8888 
82 24 28.90 13.00 16.65 8.4 1.4583 ” Pm 1.4746 
@ @ (8) (4) (5) (6) ®@ @& 0) Go) (1) 
TABLE VI. , 


Efflux of Air out of a large Receiver into the Atmosphere th 
in Length, formed to the Contracted Vein.—(Section of the Efflux Tube is shown in Fig. 8, page 71.) 


h a Tube 1 Centimeter in Diameter and 1.25 Centimeters 















































g8 Pressure of the air in the boiler in 3 . 13 . 3 8 
3 -e pounds on the square inch above 3 4 zy ce 
BS the atmospheric pressure. 3 iG x gs : - 
af - . oe ~ |\s3 ay =| 
+ ia ~o + + 
Z A Z az g2 : eb | 4 F 2 
S 3 3 C) 2 u s 
sa = 4, ot 8 4 g An ae 
: ae 8 ‘S 3298 3 Pounds on the square| E ba 
| 5 2 E33 inch which the pres-| | 4 a32 
3 ie z | 3 oe 24 A sure in the boiler was} o |% ecg 
z 2 26, 8 Ba |sa=s 4 lowered per second] 3 Phe Bee 
z. aE 2 ae 323 = during the efflux. ‘S 8 rer 
oO E HK — é: es 3 
s | Sas] te | 32/9302] 2 i | Seg 
z z33 gs | gf ae % EEE He 
g . g Nal =) g 7 ° : 
5 | gaa | 2s | £3 |fedk| E Bee) 26588 
Average. 7 a prt 
26.50 14.00 15.85 214 0.49767 
83 2 27.50 16.26 17.20 20.7 0.49758 0.49762 | dn 0.50795 
27.65 11.00 13.20 | 20.30 | 0.71182 : 
84 4 27.70 0.76 | 1185 | 22.30 071076 $ C7118 fo: Bah 8) 
: 26.28 750 | ° 9.95 16.3 1.0018 , 
85 8 26.60 11.00 13.60 | 13.0 100000} 1.0009 al beod eee 
28,20 11.25 14.25 9.8 1.4234 ; 
6 | 16 32.15 12.50 15.75 1 1.4775 } 1.4504 en ot ope Sane 
33.30 12.00 15.60 10.9 1.6238 70 | 30.0 
87 20 34.40 15.00 18.20 10.0 1.6200 } 1.0219 » | » | poeta 
37.40 14.50 18.30 10.6 1.8019 
ed 24 38.80 | 15.00 | 1850 | 111 1.8288 } 1.8153 re Sees eas 
() (2) (8) (4) (5) (6) (7) (8) (9) (10) (11) 


size of a receiver would cause disturbances and pre- 
vent a proper efflux. A capacity of about 1 cubic 


of efflux, and the whole apparatus, together with 
the compressed air, were at the same temperature 





foot has been shown to bé sufficient for the efflux 
of the air out of a tube 1 centimeter in diameter, 
and at the heads of pressure given in the experi- 
ments. Pi 

44, The supplementary experiments made with the 
large receiver proved, as they were intended to prove, 
something more than that the air which flowed out 
of the small receiver into the atmosphere was not 
impeded. They also showed that the decrease of 
temperature of the air which flowed out of the re- 
ceiver into the atmosphere did not vary to an 
appreciable extent from that adopted in-the calcu- 
lations ; which was half that due to the. difference 
of the pressures given in columns 4 and 5 in the 
tables. 

At the commencement of an experiment the re- 
ceivers were filled with air at the intended pressure 








as that of the atmosphere. The same quantity of 
air which flowed out of the boiler in a given time 
at a lowered temperature mixed with a five times 
greater volume of air at a higher temperature in 
the large receiver, and was exposed to about a three 
times greater radiating surface as compared with 
the action which took place when the small receiver 
was used. This greater volume of air in the large 
receiver with the greater radiating surface, both 
being at the temperature of the atmosphere, would, 
evidently, increase the lowered temperature of the 
air flowing out of the boiler to a more considerable 
extent than when flowing through the small receiver. 
It has been shown in aph 36, page 89, that 
the quantity of the efflux of air is increased about 
half per cent. for an increased density of the flow- 
ing air due to a decreased temperature equal to 
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RAILWAY WAGON FOR CARRYING PETROLEUM. 


DESIGNED BY MR. WILLIAM GRAY WARDEN, PHILADELPHIA, U.S.A, 


5° Fahr. On referring to columns § and 1] in Tables 
V. and VI., and by comparing the quantities of air 
flowing out of the two receivers respectively at the 
corresponding heads of pressure, it will be seen that 
about 1} per cent. greater quantities of air flowed 
out of the small receiver. This corresponds to 
the air flowing out of the large receiver having a 
less average density than the air flowing out of the 
small receiver. due to an increased temperature 
equal to about 15° Fahr., which would be the case 
considering thé conditions above stated, as to the 
differences in the volumes of air and radiating 
surfaces with which the chilled air flowing out of 
the boiler would respectively mix and come in 
contact. It may be remarked here, with reference 
to having adopted as the reduction of temperature 
in the boiler half that due to the difference between 
the ures in columns 4 and 5 of the Tables, that 
if that allowance should be considered slightly in 
excess in consequence of the air having to pass 
through the india-rubber tube leading to the 
receiver, the coefficients in columns 13 of Tables 
I. and IT., pages 72 and 73, would have to be slightly 
increased 


45, The pressures of the air in the receivers were 
always indicated by a column of mercury or water, 
Bourdon’s gauges never being used on the receivers, 

The water used in the glass gauge on the receiver 
was distilled and tinted a pale rose colour by putting 
1} grains.of cochineal to 1 pint of water, for the 


purpose of causing the water to be seen through | 


the glass tube. 

The pressures of the air in the boiler were some- 
times taken by a mercurial column, and sometimes 
with Bourdon’s gauges. When the former was used 
the heights of the mercury were calculated into 
pounds on the square inch. It was found that by 
— Bourdon's gauges equally good, if not more 
reliable, readings were obtained in consequence of 
the disturbing effects caused by the adhesion of the 
we hy the glass tubes, 

46. ‘The gauges used throughout the whole of the 
experiments, excepting, as stated, on the receivers, 
were three in number, with different degrees of 
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sensitiveness in their springs, and were all manu- 
factured by the firm of Bourdon and Co., of Paris. 

These gauges were selected for the accuracy of 
their springs, which were rigorously uniform in their 
progression through every part of the dial, or, in 
other words, the distance on the dial indicating 
the advance of pressure from 1 to 21b., or 49 to 
501b., or, for any other intervals, were the same. 
The most sensitive of these gauges could be read 
to »,th of a pound on the square inch, and this 
gauge was used for the lower pressures. 

It was of the greatest importance that these 
gauges should be constantly tested and adjusted 
during the experiments. For that purpose two 
mercurial columns were used ; one of them for pres- 
sures up to 20 1b. on the square inch, and the other 
up to 1101b. After the gauges had been used a few 
times, the variations in them generally were trifling. 

Occasionally, however, from being subjected to a 
sudden change in the pressure, or other causes, they 
would be found greatly out of adjustment ; conse- 
eyed the precaution always was taken to test 

e gauge in use on each day of experimenting. 

In our next article will, be given the results of 
experiments made by another apparatus and method 
on the efflux of air under small heads of pressure. 





PETROLEUM WAGON. 
fivay wegen Sevonetging potsivien or ether geal eongnen 
railwa. ui 
i A on lately : ted in. this qountay, by Mr. 





piece, I. 
stay bolts, A, h, and /, 
Each of the 
D, E, D, of the frame rests on a 
construction, the bogie turning on 


the liquid to be transported con- 
circular transverse section, and is 








provided with a dome, «, having a detachable cover, z. At 
the bottom of the tank is a valve, p, adapted to a seat, g, and 
provided with a screw plug, ¢. On the valve rod, T, is 
formed a screw thread, k, adapted to a similar thread in s 
casing, 2, secured to the cover of the dome, and provided with 
acap, m, on the removal of which a suitable instrument can 
be applied to the square end of the stem for the purpose of 
turning the latter. The main weight of the tank and its 
contents bears upon the two bogies, the group of beams, D, 
E, D, directly above each bogie having a cavity conforming 
to the shape of the tusks, welch alee ones on the interme- 
diate beams, or rather the latter are caused to bear against 
the under side of the tank by strap bolts, d, d, which 
over the cylinder, and are bolted to the opposite longit 
beams, A and A', of the frame ; these straps being situated 
one on each side of the dome, w, and one near each end of 
the tank, as seen in Fig. 1. To maintain the tank in its 
proper longitudinal position on the frame a crossbar, F, fits 
closely inst each end, as shown. The frame itself is com- 
paratively light, but forms with the tank a’ rigid and sub- 
stantial girder. 


To the outside of each of the longitudinal beams, A and A’, 
ree ee ge secured : Seg gee H, H, — 
together with a series of bars, I,I, supporting a platform, 
a which attendants can pass from tank to tank, the said 

ets and bars being connected together by longitudinal 
tubular rods, J, J, which terminate at, and are secured to, 
the opposite buffer beams, B.B. Posts, g, project from the 
outer ends of the brackets, and to the tops of these posts 1s 
connected a harid-rail. , 

In transporting petroleum in the tank the latter is filled, 
with the exception of the dome, so that there can be no 
undue agitation of the fluid, and should the latter be expanded 
by heat, the tank will be protected from: disruption by the 
space within the dome, into which space the petroleum can 
rise. A very small opening in the top of the dome will 

—_ the ius eonae, of gas a gongeated, The — ma 

¢c wit troleum through an 0 - 
with a detachable Soom: and when the tank bas tobe emptied 
the screw plug, ¢, is removed, a flexible or other pipe u 
connected 0 the set, g, of the valve, and latter 1 
eleva y turning the valve spindle, T. - 

By i ing the diamet ‘of the circular vessel in the 
middle, and tapering it gradually from the middle to t 
= thus making it wee anion ) — 

i opening at the en portion, 
is im to the vessel, and its entire contents can be 
drawn off, and the interior effectually i by steam, 
and thus brought to a fit condition for recelvi 
which it may be desirable to transport in the ve 
return to point where it has to receive its 
petroleum. 
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BRIDGE OVER THE RIVER NENE AT PETERBOROUGH. 


MR. JOHN FOWLER, ENGINEER, WESTMINSTER. 
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LITERATURE, 


The Technical Educator: an tgs of Technical 
ucation. Volumes I and II. mdon, Paris, and New 

York: Cassell, Petter, and Galpin. [ Price, volume, 6s. 
Tue reputation which Messrs. Cassell have long 
for the production of sound educational works at a 
price which brings them within the reach of all, 
certainly will not suffer by the volumes before us. 
‘¢ The Technical Educator” is professedly a kind of 
supplement to the well-known ‘‘ Popular Educator,” 
and it is intended to deal with the practical applica- 
tion of the various branches of knowledge, respect- 
ing which the latter work affords theoretical in- 
formation. ‘The work under notice, in fact, consists 
of a number of series of articles. relating to the 
various constructive arts, as well as to design and 
ornamentation, and excellent these articles are. 

The first series we meet with in commencing 
the work is one on building construction. Alto- 
gether the two volumes contain nineteen articles on 
this subject, the first dealing with drawings for 
building purposes, and the student being then led 
to consider in succession the general principles of 
building construction, foundations on land and 
under water, brickwork, masonry, and carpenter's 
and joiner’s work, including roofs, staircases, and 
fireproof construction. The name of the author of 
this series is not given, but we suspect it to be 
Mr, Ellis A. Davidson, and it is at, all events, dis- 
tinguished by the clearness and thoroughly practical 
character which we have frequently had occasion to 
notice in that gentleman’s educational works. ‘The 
same author, or we are much mistaken, has also 
communicated the series on “ Practical Geometry 
applied to Linear Drawing,” that on “ Practical 
Perspective,” that on ‘ Projection,” that on 
‘Technical Drawing,” and that on ‘ Object 
Drawing,” all of which are thoroughly good. 

‘‘ Agricultural Chemistry” is treated in a series 
of interesting articles by Dr. Charles A. Cameron, 
while a kindred subject, ‘‘ Agricultural Drainage 
and Irrigation,” is dealt with in another series by 
Professor Wrightson. Professor Wrightson com- 
mences with a brief but interesting history of the 
early development of the science of drainage, and 
then passes on to explain the action of water in 
soils, and to describe different modes of drainage 
and implements for carrying out the work. Finally 
he treats of supplying water to land by artificial 
means and .of sewage irrigation, pointing out the 
advantages of the latter process in a manner which 
we think is perfectly just. 

The set of articles on ‘‘ Applied Mechanics,” by 
Professor Robert 8. Ball, is one of the best of its 
kind we have met with. Professor Ball is especially 
careful not to allow those whom he is teaching to 
be led away by purely theoretical deductions. In 
treating of any mechanical appliance combination, 
he explains the mode of calculating its theoretical 
efficiency, and then at once proceeds to show by 
reference to experimental apparatus the extent to 
which the theoretical conclusions have to be modi- 
fied to agree with results obtainable in practice. 
Many of the descriptions of machinery contained 
in this series are, of course, of a very elementary 
nature; but, on the other hand, there are several 
articles of the series which contain much of interest 
to those who have long ceased to consider them- 
selves students, 

In a series of articles on ‘“‘ Chemistry Applied to 
the Arts,” Mr. George Gladstone deals with bleach- 
ing, dyeing, calico printing, tanning, soap and 
glass making, candle making, &c., in a very clear 
and readable way, while in the second volume we 
notice the commencement of some communications 
on the ‘‘ Chemistry of the Fine Arts” by Professor 
Church, the introductory article dealing with the 
chemistry of pigments. The same author has also 
communicated an excellent series of articles on 
‘* Colour” which will be read with much interest. 

‘*Civil Engineering” is dealt with in a series of 
articles by Mr. E. G, Bartholonaew, who has made 
good use of the space at his disposal. Commencing 
with a brief historical account of ancient engineer- 
ing works, Mr. Bartholomew proceeds in his sub- 
sequent articles to treat of drainage works, the re- 
clamation of land from the sea, of roads and canals, 
and of docks, The two divisions of the subject last 
mentioned—namely, canals and docks—are treated 
at considerable length, and the articles devoted to 
them contain a vast amount of data relating to 
executed works and of a really valuable kind. We 
shall watch the further progress of this series of 
articles with interest. 








Mr. J. M. Wigner communicates two series of 
articles, one on ‘* The Electric Telegraph” and the 
other on “‘ The Steam Engine.” Of the former we 
need merely say that it contains clearly written 
descriptions of all the principal telegraph instruments 
in use, together with accounts of the various ad- 
juncts of telegraph lines and notes on the methods 
of testing for faults, &e. The other series on ‘‘ The 
Steam Engine” is also good in its way, but the in- 
formation conveyed by it is of a very elementary 
kind, _‘ Fortification” is dealt with in a series of 
capital articles by an officer of the Royal Engi- 
neers, while an officer of the Royal Artillery 
communicates an equally interesting series on 
‘* Weapons of War.” Both these series are written 
in a style admirably suited to the requirements of 
the work under notice, care being taken to avoid 
abstruse technicalities, while, at the same time, the 
opposite extreme of making the articles too ele- 
mentary to be of any real service is carefully guarded 
against. Two other excellent series of articles are 
those on “ Technical Education on the Continent,” 
by Mr. Ellis A. Davidson, and that on ‘ Optical 
Instruments,” by Mr. Samuel Highley. 

The articles on ‘‘ Mining and Quarrying,” by Mr. 
George Gladstone, are well worthy of commenda- 
tion, but they have been made to comprise subjects 
not strictly belonging to them. Thus, when treat- 
ing of iron, we find Mr. Gladstone not only speak- 
ing of the distribution of the various ores and the 
methods of winning them, but also of the various 
manufacturing processes, such as smelting, puddling, 
rolling, iron Sunline (illustrated by an extraordi- 
nary section of a cupola furnace by the way), steel 
making, &c. These subjects are well treated, but 
we must object to their being classed under the 
headings given to Mr. Gladstone’s articles, while at 
the same time but very little is said about blasting, 
mechanical ventilation, and machines for getting coal, 
&c., matters strictly belonging to articles on mining. 
Mr. Gladstone’s articles are very good, but they 
relate too much to matters above ground and too 
little to those below to fairly represent the subjects 
with which they profess to deal. 

Besides the various series of articles of which we 
have spoken, the volumes before us contain many 
others which the demands upon our space will 
permit us merely to mention. Such, for instance, 
are those on ‘‘ Animal Commercial Products,” a 
capital series on ‘‘ Brick and Tile Making,” by Mr. 
Gilbert R. Redgrave; another on “ Builders’ Quan- 
tities and Measurements,” by Mr. E. Wynham 
Tarn ; and one on the “ Principles of Design,” by 
Dr. Christopher Dresser, who deals with a subject 
which has been made the excuse for the infliction 
of a terrible amount of ugliness on suffering 
humanity. Then again we have other articles on 
‘* Farming and Farming Economy,” by Professor 
Wrightson; on “ Fish Culture,” by Mr. Greville 
Fennell ; on “The Lathe,” by Mr. Henry North- 
cott, who promises to treat his subject very com- 
pletely ; on ‘‘ Mineral Commercial Products ;” on 
‘* Paper and Cardbord Making,” by Mr. George 
Tindall; on ‘‘ Museums, their Construction, Ar- 
rangement, and Management,” by Mr. Samuel 
Highley ; on ‘‘ Sanitary Engineering,” by Mr. W. 
J. Piper; on “‘ Shipbuilding,” by Mr. W. H. White, 
who has commenced what promises to be a very 
interesting set of articles; on ‘‘ Vegetable Com- 
mercial Products ;” and on ‘* Notable Inventions 
and Inventors,” by Mr. John Timbs, besides 
numerous articles on ‘Seats of Industry” and 
‘* Biographical Notices of Eminent Inventors and 
Manufacturers.” 

The great variety of the subjects dealt with has 
prevented us from doing more than give a general 
notice of the contents of ‘‘ The Technical Educator,” 
but we think we have said enough to show that it 
is a most valuable addition to our educational works, 
and we can heartily recommend it to the notice of 
all who are studying the subjects of which it treats. 


Technical Arithmetic and Mensuration. By Cuartrs W. 
Mereirrecp, F.R.S., Principal of the Royal School of 
Naval Architecture and Marine Engineering. London: 


Longmans and Co. [Price 3s. 6d. 
Tuis is an excellent addition to Messrs, Longman’s 
admirable series of Text-books of Science. Not- 
withstanding that arithmetic has formed the subject 
of innumerable treatises by all classes of writers, 
from the schoolmaster, anxious to advertise his 
suburban Academy for Young Gentlemen, to the 
mathematician whose reputation is of world-wide 
renee until oe ooo od of treating the theme 
would a; to have been pretty well exhausted, 
Mr, Merrifield has quanto’ in producing a 





thoroughly original work. The task which he had 
set himself in writing the book was, he tells us in 
his preface, to give ‘‘to the elementary rules, the 
—— and illustration which they need for the 

urther pursuit of the subject, and to the higher 
rules that gradual induction which is a more effec- 
tive instrument of teaching than a strict logical 
arrangement.” It must be admitted that he has 
fully succeeded in his object. Moreover, his book 
is an essentially practical one, although this per- 
haps is only what might have been expected from 
a gentleman of such varied experience as Mr. 
Merrifield, more especially when one bears in mind 
that he is at the head of the most important—one 
might almost say the only important—establish- 
ment for imparting technical knowledge that this 
country possesses. 

Although every chapter of the Arithmetic should 
be read by the student who is desirous of obtaining 
a clear insight into the principles of the science, 
we would especially recommend to his notice those 
portions of the book which treat of proportion and 
ratio, decimals, averages, percentages, specific 
gravity, use of tables, and cube root. With reference 
to the last, we must tender our thanks to Mr. 
Merrifield for getting rid of the cumbrous rule that 
has for so long been given in works on arithmetic, 
and for having substituted for it a simple formula 
that every one can remember and apply without 
difficulty. Those who have been engaged in heavy 
arithmetical calculations know well enough that 
the simplest rule is always the most accurate in 
practice, and this point Mr. Merrifield has borne in 
_— not only in this instance, but throughout his 

ook. 

The young engineer and the intelligent artisan 
will be especially grateful to him for his chapter on 
the application of arithmetic to machines, work, 
and motion, Though scientific men are fully aware 
of the immense importance of an early acquaintance 
with the principle of Mechanical Work, in the 
correct application of which depends the solution 
of nearly every engineering problem of importance, 
a chapter on the subject forms quite a novel feature 
in a treatise on arithmetic. 

We must not forget to mention, too, that through- 
out the book Mr. Merrifield is careful to point out 
where the results obtained are only approximative, 
and in connexion with this we may remark that his 
observations on the application of contracted 
decimals should be read by every one engaged in 
engineering or shipbuilding calculations. 

The second portion of the work is devoted to 
mensuration, and of this we can speak in quite as 
high terms as of the arithmetic, Instead of content- 
ing himself with merely giving a number of formule, 
which tend to overload the student’s mind and fre- 
quently without his attaching any very intelligent 
meaning to them, Mr. Merrifield is always careful 
to point out how these formule are obtained, and 
to explain as far as possible how they may be made 
to depend upon the first principles of geometry. 
Both in the arithmetic and mensuration, numerous 
examples of a highly practical nature are given of 
all the rules with hints for the solution of the more 
difficult. It is almost needless to say that this book 
is got up in the careful manner which distinguishes 
others of the same series; while its low price will 
render it especially welcome both to the teachers of 
science classes and to the mechanic who is devoting 
his leisure hours to self-tuition. Considering the 
enormous development which technical instruction 
is just now receiving, we venture to anticipate for 
it an extremely large sale. 


A Handbook of the Principal Trade Societies of London, al- 
phabetically arra iving the place of Meeting, name 
of Secretary, ts offered, and other valuable informa- 
tion never = collected. By Ropgrt Loaspox. London: 
Office of the Labour News, 59, Greek-street, Soho. 
[Price 6d.] 

Tuis is an unpretending little phlet, the con- 

tents of which are fully explained by its title-page. 

It contains altogether particulars, more or less com- 
lete, of fifty-six e societies, and it will be 

ound useful as affording information which could 
otherwise only be got by the expenditure of much 
time and trouble, 


Prorgsson GranaM.—A bronze statue of Professor Gre- 
ham has just been cast by Messrs. Masefield and Co., of the 
Manor Iron Works, Chelsea. The figure was modelled by 
Mr. W. Brodie, who has chosen a sitting Dre the pro- 
fessor being represented reading a book. statue is 6 ft. 
6in. high, and when finished will weigh about 30 cwt-; 
50 cwt. of metal having been used in the run. It is intended 
for the city of Edinburgh and is an effective and life-like 
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HEAVY ARTILLERY. 

THERE appears to be a growing desire on the part of 

civilised nations to keep pace with each other in the 

ion of big guns, if not to outvie each other in ob- 
taining the biggest to be had. Each State, however, has 
its own peculiar notions as to the most suitable metal for 
the piece and the best form to be given to it. In America 
the Rodman gun of cast iron enjoys considerable popu- 
larity, the same metal having been of late success- 
fully utilised in Russia for heavy artillery. In Prussia 
steel under the guidance of Messrs. Krupp has been 
wrought into some of the largest rifled guns in existence, 
whilst at home we are at present satisfied with a compound 
principle of steel and wrought iron. It is not, however, 
our intention here to criticise these various constructions, 
nor to discuss their merits and demerits ; we purpose 
simply to place on record a few facts which have recently 
come under our notice concerning big guns generally. 
And, firstly, we observe that Turkey now rejoices in 
the possession of a 35-ton Rodman gun, which it is 
stated will rival the famous Woolwich gun of the 
same weight in endurance. It is mounted on a 
carriage of an entirely new pattern, which enables the 
gun to be easily manipulated by one man by the aid of 
steam machinery. We have no details to hand at pre- 
sent so as to be able to form an opinion upon the merits of 
the arrangement of steam machinery in question, which 
may be sound enough in principle, although we entertain no 
hope of its success in practice. The report which brings 
the above intelligence states further that the Turkish 
authorities are awaiting a still heavier gun from America— 
whence the weapon above referred to came—but that as 
yet no steamer has been found capable of carrying it. We 
may hear more of this monster anon. 

Having referred to our own Woolwich 85-ton gun, we 
will here note the present position of that weapon. Our 
readers, will remember that towards the close of last year a 
crack was developed in the steel lining of the piece. Since 
that time the gun has remained at rest until the afternoon of 
yesterday fortnight, when one round was fired from it with 
a reduced charge of 110 1b. of powder and a 700 Ib. proof 
projectile. The object was to ascertain whether the gun 
would endure the strain, notwithstanding the cracked con. 
dition of the inner tube. A good velocity was obtained, 
and the gutta-percha impressions, which were taken from 
the bore, show that the gun has undergone no perceptible 
change. The gun has since been fired several times 
with the same powder charge and weight of projectile as 
before, and without any visible deterioration. This has 
established in the minds of the authorities the conclusions 
at which they arrived when the defect was first discovered, 
namely, that the injury was produced by the powder 
giving an inordinate pressure. We, however, still hold to 
the belief that no such inordinate pressure was ever exerted 
or produced such a result, the crack being most probably a 
consequence of the hardened studs with which the proof 
projectiles were fitted just before the crack appeared. 

We mentioned that cast iron had been successfully 
utilised in Russia in guns of very large dimensions. This 
was effected by General Prestich at Perm, in 1869, the 
gun having been manufactured for marine purposes. It 
was cast vertically and was cooled by a stream of water on 
the principle initiated by Major Rodman. It is a smooth 
bore weapon of 20 in. calibre and weighs 2700 poods or 43.5 
tons. The outside diameter at the breech is 80 in., that at 
the muzzle being 34 in. It fires a spherical shot weighing 
1120 1b. (Russian) with a powder charge of 140 1b. It 
has already fired 820 rounds without exhibiting any signs 
of distress whatever. 

We cannot more appropriately close these jottings than 
by referring to a 12-inch built-up steel gun which is being 
constructed by Mr. Vavasseur, at the London Ordnance 
Works, Southwark. The gun was commenced so far back 
as May, 1870, and its construction is only proceeded with 
as other work will permit. The object Mr. Vavasseur has 
in view is the production of a 12-inch steel gun which shall 
worthily compete with any gun of similar or other 
metal, and of the same calibre. The dimensions of 
the gun are as follows: Length over all, 18 ft. 9 in. ; length 
of bore, 190in.; length of rifling, 170 in. ; twist of rifling 
uniform, 1 turn in 80 calibres; number of ribs, 3; 
there being no grooves whatever in the gun, the grooving 
being formed in the projectile. Each rib is 1.5-in. wide, 
and has a depth of 0.8 in. The gun consists of an inner 
tube of steel 198 in. in length, 21 in. external diameter at 
the breech end, and 174 in. at the muzzle. The metal of 
this tube is 4} in. thick at the breech, and 23 in. at the 
muzzle. Over this tube is a steel jacket 7 ft. 9 in. in 
length and 30,5 in. in external diameter, Over this 
jacket is a double series of steel rings, each 384 thick, 
shrunk over each other, and forming a compound ring 7 in. 
thick. The rifling is a modification of the Lynal Thomas 
oes the gun will fire 110 lb. of large grained gun- 
ag with 600-pound projectiles, The weapon is now 

ary banana and on its completion, we shall place further 
-_ ars respecting it before our readers. In the mean- 
ay may mention that the principles of its construc- 
heed et a very carefully studied, and are such as to 
duce expectation that Mr. Vavasseur’s efforts to pro- 

& really efficient weapon will be successful. 








Brteray Coit.—Th ium i 
Octo —the exports of coal from Belgium in 
October, 1870 to 413,316 tons, against 119,657 tons in 


1870, and 351,997 tons in October, 1869, 





NOTES FROM GERMANY. 
Bonn, February 10, 1872. 
Prusstan Frecp Guns. 

Ir will appear that the great artillery question as to 
the best material for field cannon, has recently been decided 
in Prussia in favour of cast steel. The materials con- 
sidered were ordinary gun metal, cast steel, cast iron, 
wrought iron, and phosphoric bronze, which latter alloy 
was repeatedly recommended for its great strength and 
tenacity. The large stores of old smooth-bore guns of 
gun metal in Prussia, and the enormous augmentation 
which they had received during the war in the shape of cap- 
tured French bronze ordnance, had to be taken under careful 
consideration, in order to utilise their value. The final de- 
cision, however, was in favour of steel, at least for field- 
pieces, and large orders have been received at Krupp’s Steel 
Works, at Essen, while gun metal will be reserved for 
middle-sized ordnance in fortresses only. The advocates 
of gun metal at the Artillerie Pruefungs Commission were 
not few, but steel remained the favourite, in spite of its 
very disagreeable property of getting brittle in great cold. 
Your correspondent had some experience as to this quality, 
when he commanded, during the late siege of Belfort, a 
battery of long cast steel 24-pounders. Though the guns 
were almost new, and handled with very great care, the 
cold was so intense, up to—16° Réau., or—4° Fahr., that 
after a fortnight’s firing the sudden expansion had 
caused fine flaws near the expanding ring, which acts as 
agascheck. These flaws increased rapidly in size, and the 
cannon had to.be readjusted. Under ordinary circumstances 
the guns would have stood at least twice as long. 


IGNITION OF ExPLostvEs. 

Interesting experiments were recently made by Messrs 
Leygue and Champion, to ascertain the temperature at 
which certain explosives ignite. They used for this pur- 
pose a bar of copper, which was heated at one end only. 
It was provided with small grooves, placed 10 centimeters 
distant from each other, and provided with metallic alloys 
of different fusibility, so that the temperature of each part 
of the bar was easily ascertained. The substance under 
trial was then strewn upon the bar in small quantities, and 
the place where it ignited gave the temperature of ignition. 
Thus it was shown that for their explosion was required 
for: 


Deg. Cent. Fahr. 
Chassepdt percussion cap powder... 191 874. 
Fulminate of mercury ove eo. 200 892, 
Equal parts of sulphur and chlorate 
of potassium eco eo = eres «200s 83092. 
Gun-cotton ... o eo» 220 428. 
Nitro-glycerine aco ete BOT 494A 
Chasse-powder oe = eee eee 288 =H. 
Cannon-powder ove eee eo. 295 562.8 
Picrates of mercury, lead andiron 296 564.6 
Picrate powder for torpedoes «» 816 56988 
2” * musket ... 358 676.2 
2 %° cannon ... eo. 880 715.8 


These researches prove the great explosive power of ful- 
minates and nitrite compounds, while our ordinary gun- 
powder and picrate powder may be employed with much 
greater safety. 

MeEeERscHAUM. 

At the Berlin Geographical Society’s December meeting, 
M. Ziegler described the sources whence the considerable 
annual supply of meerschaum for meerschaum pipes is de- 
rived. Large quantities of this mineral, so highly esteemed 
by smokers, come from Hrubschitz and Oslawan in Austrian 
Moravia, where it is found embedded between thick strata 
of serpentine rock, It is also found in Spain at Esconche, 
Vallecos and Toledo; the best, however, comes from Asia 
Minor. The chief places are the celebrated meerschaum 
mines from 6 to 8 miles south-east of Eskischehr, on the 
river Pursak, chief tributary to the river Sagarius. They 


were known to Xenophon, and they are now worked |’ 


principally by Armenian Christians, who sink narrow pits 
to the beds of this mineral, and work the sides out until 
water or imminent danger drives them away to try another 
place. Some meerschaum comes from Brussa, and in 1869 
over 3000 boxes of raw material were imported from Asia 
Minor at Trieste, worth 345,000 florins. The pipe manu- 
facture and.carving is principally carried on in Vienna and 
in Rubla, Duchy of Saxe-Coburg-Gotha. The commercial 
value of meerschaum carvings at these places may be esti- 
mated at 400,000/. annually. However very large quantities 
of them are not made from genuine but from artificial 
material. The waste from these carvings is ground to a 
very fine powder, and then boiled with linseed-oil and alum. 
When this mixture has sufficient cohesion it is cast in 
moulds, and carefully dried and carved, as if these blocks of 
mineral had been natural. It is said that about one-half of 
all pipes now sold are made from artificial meerschaum. 


GasEs or NITRO-GLYCERINE. 
The gases which result from the plet bustion of 
nitro-glycerine have been carefully analysed after the eudio- 
metric method by L. Lhote, who found them composed of 
carbonic acid, oxide of nitrogen, and nitrogen, and 100 
volumes of them contained, at a temperature of 0° Cent. and 
equal to 760 millimetres of mercury : 








Cc Oo, eee ove ove ove 45.72 
eee Sey ete 
N ot teet ould 33.92 

100.00 








Tue Sr. Gorrmarp Rattway. 

The subscription for the St. Gotthard Railway shares was 
simultaneously opened on January 22nd last in Germany, 
Italy, Switzerland, and Holland, and the amount of 
84 millions of francs to be subscribed, was almost instantly 
covered, principally by large banking houses of Germany 
and Holland. The shares bear 6 per cent. interest until the 
completion of the railway, which is estimated will take 
place within eight or nine years, the principal work being 
the great alpine tunnel between Goeschenen and Airolo. 


ARTIFICIAL HORNBLENDE. 

Artificial hornblende, or amphibole, has been detected by 
Dr. Moehl of Cassel in many blast furnace slags, derived 
from manganiferous iron ore, which constitute the chief raw 
material for spiegeleisen. Dr. Moehl laid many samples of 
such slags containing this mineral in numerous needles before 
the Association of German Physicians and Naturalists held 
at Rostock last autumn, and demonstrated his very inter- 
esting preparations under the microscope. 


A New Exp.osive FuLMINATINE, 

A new explosive has been lately brought under public 
notice by Dr. Tustus Fuchs, of Alt Berun, in Prussian 
Silesia, It is called fulminatine, and is another kind of 
nitrite. explosive, and was successfully tried on January 
13th at» Redenhiitte, near Zabrze, in Upper Silesia. This 
new agent differs from dynamite in having a considerably 
larger contents of nitro-glycerine, and in the 25 per cent. 
of silica contained by the latter being replaced by 15 per 
eent. of a chemically prepared substance. This hitherto 
unknown substance is said to possess much greater absorbing 
power than kieselguhr, and when ignited to be almost 
entirely dissipated as gases, thus considerably augment- 
ing the explosive effect. While all the silica of the dyna- 
mite is left as a white residue after explosion, fulminatine 
only leaves a little black carbonaceous remnant. The prices 
of both explosives are the same, 


TECHNICAL Epvucation. 


The Polytechnic Academy at Munich is frequented this 
winter by 900 students and non-inscribed visitors (hospi- 
tanten). The engineering class has the greatest number of 
pupils; viz., 346 students and 12 casuals. However, in the 
general class the casuals have a majority, being 115 strong. 
Of all visitors 670 are natives of Bavaria, and 230 non- 
Bavarians, amongst whom are a great number of 
foreigners, particularly Russians and Americans. It ap- 
pears that the South German and Swiss polytechnic schools 
at Munich, Stuttgart, Carlsruhe, and Zurich have greater 
attractions for these two latter nations than the North 
German technical institutions. 


Saar Coat Disrricr. 


The quantity of coal raised in the Saar district has been 
during the last three years as follows: 





Tons. Tons. 
1869. 1870. 1871. 
1st half year 1,622,868 1,835,579 1,477,446 
2nd - eo 1,822,526 598,489 1,726,520 
Total ... 8,444,894 2,734,068 8,203,966 


The above figures show a very great falling off during the 
second half of 1870 and first half of 1871, in consequence 
of the war, so that the total of 1871 does not yet equal that 
of 1869. Since the beginning of the year the coal mines 
at the Saar, however, show an activity hitherto unknown in 
the district, and every bit of coal disappears to the iron 
works and railways as fast as it is raised. 





Breiaran TeLeGRaruy.—The telegraphs attached to the 
age State Railways produced in October a revenue of 
65167. as compared with 6140/. in October, 1870. 


Kine’s Correce Enaingesrine Socrsry.—On Friday, 
February 9, a general meeting of the above society was held, 
Mr. Baynes, Vice-President, in the chair, when a paper by Mr. 
Jacob, “ On the Great Pyramid” was read. ‘The author first 
ve a general description of the Pyramid, as to its position, 
oundation, internal and external masonry, and the 
and which it contains. He then propounded the 
theory originated by Mr. Taylor, of London, and which has 
been recently more fully developed by the Astronomer-Royal 
for Scotland. This ped Bey: the great Pyramid to 
have been built for a stan ot weights and measures, from 
the wonderful relations existing in the dimensions of this 
stupendous structure almost inexplicable on any other hypo- 
thesis. After the paper was read a long and lively dis- 
cussion took place. 


Gas aT PHILapELPHIA.—During 1871, according to the 
report of the chief engineer, Mr. T. R. Brown, the quantity of 
gas manufactured at the Philadelphia Gas Works was as 
tollows: Twenty-sixth ward works 863,794,000 cubic feet ; 
ninth ward works, 219,615,000 cubic feet; fifteenth ward 
works 200,961,000 cubic feet; twenty-first ward works, 
64,602,000 cubic feet; total, 1,388,972,000. cubic feet. 
The maximum consumption in 24 hours was 6,543,000 
cubic feet; this occurred December 23. The maximum 
production in 24 hours was 6,213,000 cubic feet. The 
coal used in 1871 amounted to 157,453 tons, and the 
lime to 282,654 bushels. uction of coke amounted 
to 4,484,793 bushels, of which 2,260,160 bushels were 
used at the works. During the past year 3804 meters 
were set, making a total of 69,793 meters in use. The total 
number of consumers is 70,774, and the lights in use number 
933,684; of these, 62,122 were added during 1871. The 
public lamps foot up to 8204. 
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APPARATUS FOR RETARDING LOCOMOTIVE ENGINES. 


DESIGNED BY MR. WILLIAM BOUCH, LOCOMOTIVE SUPERINTENDENT, DARLINGTON. 
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A ew months ago in giving a brief notice of the North- 
Eastern Railway Works at Darlington (vide page 79 of our 
last volume), we referred to an arrangement for retarding 
locomotives by the admission of steam against the pistons 
which was being introduced by Mr. William Bouch, the 
locomotive superintendent of the Stockton and Darlington 
section of the North-Eastern line. This arrangement has 
been patented by Mr. Bouch, and we now publish engravings 
showing one mode of applying it. 

In our engravings Fig. 1 is a »side view of a locomotive, 
and Fig. 6 an enlarged view of a portion of the cylinder, 
these views showing a pipe, leading from the steam space 
of the boiler to a Toagitudinal pipe, 5, for conveying the 
steam to the connexion, c, to which branches, d, d, d, d, are 
attached. From these branches the steam is admitted into 
each end of the cylinders at the same time, this steam being 
admitted after the main supply of steam has been shut off 
from the ordinary valve boxes of the cylinders, and when it is 
necessary to retard the of the engine or to stop it 
entirely. The supplementary portion of steam fills both ends 
of the cylinders and presses against each of the pistons alter- 
nately as before explained to act as a cushion in the to-and- 
fro movements. This mode of retarding the om of the 
engine may be used in conjunction with the sakes already 
fitted to act against the wheels, or it may be used alone, in 
which case the entire stoppage of the engine would be under 
the control of the steam cushion. 

Figs. 2, 3, 4, and 5 are detail views of the parts showing 
the arrangement of the branch pipes, d, d, d, d, whose outer 
ends are ted to the ordinary blow off-cocks, e, ¢, of each 
cylinder, so that the volume of steam can from one end 
of the cylinders to the other under pressure of the pistons in 
one direction and return to the backs of them when they 
travel in the reverse direction. In the engravings there is 
shown a strap or inverted arch piece to which the branch 
centre, ¢, is connected to hold it firmly in place, but if this 
strap is made hollow and fitted with a ok, the legs, 9, 9, 
can be used to convey the svent steam to the blast pipe in 
the funnel to assist in keepirg up the fire. This plan will be 
found of service on many occasions, such as when the engine 
is running down an incline with the main steam shut off, or 
it may even be used to assist the ae through the fire 
while the engine is standing still, as by shutting off the blow- 
off cocks a passage for steam through the mar mea 
Pipes, a, 6, and g, can be maintained for any length of time. 

tead of permitting the steam to travel to and fro in the 
cylinders more than once or twice, another branch, 4, may 
be applied to the pipe, a, to allow the steam to into the 
water tank, and to be thus utilised still further by warming 
the water oy wee! to its bein forced into the boiler 4 
the pump or the injector ; or the pipe, a, may lead to the tan 
and the branch, A, tothe after par: of the engine or tender 
where the spent steam could blow off into the atmosphere with- 
out i with 1~ hy of the yop or other —— 
who may be engaged looking ahead for signals. . Bouc 
oe ye that the pipe which connects the ;pipe, 6, with the 

i + hee ape Megs ba ry ut an additional 
pipe may be fitted for the purpose if found desirable. _ 

some cases Mr. Bo’ ee Ss a8 ee 
of the steam between the cylinder ends by valves which fall 
upon their seats on the action of the steam and close the 
ends of the branch pipes, the steam then being allowed to pass 














through small holes which are formed in the pipes just below 
the seating, as represented in Figs. 7, 8, and 9; by this 
means the rotation of the driving wheels is retarded in a 
greater degree than would be the case under the first described 
method, because the passage of the cushion of steam is of 
longer duration. 

We have spoken of the spent steam after being used as 
cushions to retard the progress of the engine as being allowed 
to eseape or to pass into the water tank, but it can if de- 
sirable be passed into oil or grease cups or reservoirs for the 
purpose of forcing a supply of lubricating material through 
pipes into the glands or packing through which the piston 
rods or other moving parts which require lubricating pass, so 
that they can be lubricated thereby. Mr. Bouch prefers, 
however, to provide the glands or other ts with keane 
or grooves for retaining a quantity of lubricating matter in 
them or with some absorbent material in connexion there- 
with. The steam may be taken from another part of the 
boiler, 80 that the a of oe moving parts can be 

ted independently of the retarding pipes or apparatus. 

As we have pee stated, Mr. Bouch has applied the 
arrangement we have described to a number of engines, and 
b understand that the results obtained have been very satis- 
actory. 











HOOPING BOILER FLUES. 
To tus Eprror or ENGINEERING. 

Srr,—I have read, with attention and interest, the letter 
which appeared in the number of ENGIngERING published 
on the Beh ult., from “A Foreman Boiler-Maker,” com- 
menting on the form of rivet head shown in the monthly 
report of the Manchester Steam Users’ Association for No- 
vember last while treating u “the application of angle 
iron hoops to the furnace tu of boilers originally made 
without them.” In that letter the foreman boiler-maker 
objects to the conical rivet head shown, and pfefers the “cup 
head” or “ ball snap,” on account of its superior strength, 
adding that he “has for some time endeavoured to do away 
with the conical form of head in work constructed under his 
direction.” 

I quite agree with the views of the foreman boiler-maker 
as to the superior strength of a “ cup head” rather than of a 
conical one, but would wish to point out that although “ cup 
heads” may be adopted in the construction of new work, 
that such cannot be the case, without considerable difficulty, 
in effecting repairs inside furnace tubes. To “snap” a head 
a sledge hammer is required, and with such a hammer there 
is not fair room to swing in a furnace tube 2ft. 9 in. in 
diameter. 

It is true, however, that the rivet head shown in the 
illustration, and to which the foreman boiler-maker objects, 
is lighter than necessary. It is finished off somewhat too 
artistically. In practice the rivet head would not be ham- 
aeons up to so complet@a cone, or worked down so thin at 


ge. 
I am happy to be able to state that we have not met with 
any trouble in actual work from the weakness of the rivet 
heads adopted in attaching angle iron hoops to furnace tubes 
originally made without them, nor have we experienced any 
trouble from the hoops themselves when applied as recom- 
mended in the report referred to. 

Another question has also been raised, viz., whether the 
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clearance, allowed between the ferrule and the rivet, would 
not permit of the formation of a shoulder, which would 
render the removal of the rivet difficult in case of repair? 
On this point, also, Iam happy to be able to state that we 
have met with no difficulty in actual practice. The associa- 
tion, however, although it has had a good deal of experience 
in putting these angle iron hoops on, has fortunately had 
little or none in ag, | them off, and, therefore, to satisfy 
myself on the point I have had a few rivets punched out, 
when I found that no shoulder was formed, and that there 
was no difficulty whatever in removing them. In puttin 
these rivets in, the best plan is not to heat them equally 
over. The point is the only. part that should be heated 
thoroughly. The head and the greater portion of the body 
of the rivet should be dipped into water to within a short 
distance of the point just before being put in place. This 
will prevent the body of the rivet swelling out so as to fill. 
up the ferrule and form a shoulder. The ferrules may con- 
veniently be made of short lengths of piping, just sufficiently 
— to allow the rivets to pass in freely. 

trust these explanations will make everything clear. I 
am obliged by the ts of the fi boiler-maker, 
and think they show the advantage of having all matters of 
detail thoroughly canvassed. The form of a rivet head, 
though a detail of so minute a character, has by no means 
an unimportant influence on the strength and steam tight- 
ness of a boiler. 





I am, Sir, yours faithfully, 
2 Lavineton E, Friercaer, 
Manchester, February 13, 1872. Chief Engineer. 








Tus Parent Laws.—Yesterday week, in the House of 
Commons, Mr. Macfie, in the ened of Mr. Samuelson, 
moved for the appointment of a Select Committee “ to in- 
quire into the law and practice, and the effect of the grants 
of letters patent for inventions.’’ The motion was agreed to. 


Dsatn or Mr. Josepn Peasz.—Mr. Joseph Pease, of 
Darlington, died yesterday week, after a lingering illness. 
He was 72 years of age. He was the first Quaker member 


“sent to the House of Commons, and represented South Dur- 


ham several years. Mr. Joseph Whitwell Pease, M.P., is 
his eldest son. To Mr. Pease’s sagacity and administrative 
ability the successes of the Stockton and Darlington Railway 
were greatly owing. Mr. Pease may be described as the 
father of the South Durham coal trade. He and his sons 
owned a very large amount of mining property in South 
Durham and North Yorkshire, and he was the last survivor 
of the original Middlesbrough estate owners. Mr. Pease 
—_ some thousands a year in promoting education. and 
the moral welfare of the workpeople, and he was associated 
with the late George and Robert Stephenson in establishing 
the first large engineering works in the north—the well- 
known Mr. Stephenson’s engine factory at Newcastle. Mr. 
Pease leaves several sons and daughters, the sons being ol 
actively concerned in the coal and iron trade of South D 
of 5m He was bosthendn-lew v2 os late J. J 
urney . Fry, and was related, ug — 
of relatives, to Mr. By ht, the late Joseph Sturge, sod other 
eminent members of the Society of Friends. brother, 
Mr. Henry Pease, formerly member for South Durham, 
survives him. 
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MERRYWEATHER’S PORTABLE FIRE 
PUMP. 


We illustrate, below, a very simple form of fire-extin- 

isher, ially suitable for domestic p manu- 
‘actured in large numbers, not only by Mesers. 
and Sons, but by other fire-engine makers. The apparatus 
consists of a force pump and air vessel combined in a single 
barrel, and placed by preference in a » a8 shown in the 
sketch. To the barrel is attached a length of hose fitted 
with an ordinary, or with a spreading nozzle. These | pe 
will throw a jet of water to a distance of 30 ft. or 40 ft., and 
their capacity is about 6 gallons per minute, sufficient in 
almost all cases to subdue a fire at its commencement. That 
thousands of pumps of this class have been made and sold is 





a sufficient proof of their efficiency. They are lar ely in use 
by the pe and other fire brigades, especially for pre- 
venting buildings adjacent to a conflagration from being 
attacked, and they are to be found on some of the most im- 
portant steamship lines. For private use, however, they are 
especially valuable, as they are portable, easily used, and not 
liable to get out of order. They can also be used as garden 
engines, for washing the fronts of houses, &c. The origi 
inventor was Mr. W. Baddeley, who introduced them about 
1844, Mr. Baddeley was for many years connected with 
Messrs. Merryweather and Sons. 
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Mining Property 1n Cuiti.—Some of the richest and 
most renowned copper and silver mines in Chili, the property 
of the late Simpson Waters, Esq., who ised a for- 
tune therefrom, have lately changed hands, thro the 
agency of Messrs. Driver, the auctioneers, of No. 4, ite- 
hall. They were the whole of the San Pedro, and parts of 
the Descubridora Copper Mines, and shares of the Juana and 
Colorado Silver Mines, with valuable plant, and realised 
upwards of 106,0007. 


A Larer Pumpine Enainz.—The Lehigh Zine Company 
have lately started a very large pumping engine at their 
mines in the Lehigh Valley, bs A. .It isa engine 
with 110in. cylinder, with 10 ft. stroke, and when completed 
it will be capable of raising 12,000 gallons per minute from a 
depth of 300 ft. At present it is being worked with only part 
of tae pumps in use. On the occasion of the engine bein 
started last month, the President of the Company, Mr. B. C. 
Webster, said: “ We start with two plunger pumps of 30 in. 
diameter, _Set in cisterns 87 ft. down shaft, one dis- 
charging into the adit 25 ft. below the surface; the other 
discharging into tanks on the surface for condenser and 
boilers. Below these, two liftin pumps (hung by wire ropes) 
work to the bottom, 127 ft. below the collar of the shaft, or 
122 ft. below the old zero point, or 75 ft. below the level of 
Saucon Creek, which crosses the road one-half mile south. 

ese pumps will throw 735 gallons per stroke—the engine 
can work comfortably at 12 strokes per minute, and the power 
18 more than adequate, and the dimensions of the shaft 
G0} x 214 ft. in the clear) ample for doubling this number 
be wae and carrying all toa depth of 300 ft., or 178 ft. 

‘ow the present bottom of the mines, with power still in 
a for what may be required below.” e engine was 

esigned by Mr. John West, the engineer to the Lehigh Zinc 
mpany, and was built by Messrs. Merrick, of Philadel- 
the pumps, however, having been for 





PETERBOROUGH BRIDGE. 


A NEw wrought-iron bridge is now being erected at 
Peterborough by Messrs. A. Handyside and Co., of Derby, 
from the designs of Mr. John Fowler. This bridge will 
replace the old wooden structure, which has for so many 
years served to carry the traffic over the river Nene. 

The expenses of the present structure are being borne 
jointly by the two counties of Northamptonshire and Hunt- 
ingdonshire, which are represented by their respective sur- 
veyors, Mr. Law and Mr. Hutchenson. When,in the course 
of last year it was decided that a new bridge should be 
thrown across the river, manufacturers’ tenders and designs, 
were solicited, but none of the plans submitted were 
satisfactory, while the estimates of all were considered ex- 
cessive, and that such a conclusion was a just one is proved 
by the fact that the cost of the whole structure now being 
built is absolutely less than the outlay proposed in the 
earlier designs for the approaches alone. 
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The first attempt having failed, the Right Hon. Ward 
Hunt, who occupies an official position in one of the 
counties interested, recommended that Mr. John Fowler 
should be consulted, and this advice resulted in the present 
designs being prepared and carried out at a cost of only 
5000/., including approaches. 

It would be difficult to find an example of a bridge, in 
which so much skill has been employed in the combination 
of harmonious design, and richness of details, with rigid 
economy. 

The bridge, the general elevation of which is shown in 
Fig. 1, on the two-page engraving, has the appearance of an 
arched structure in three spans, but in reality it consists of 
continuous girders throughout, in which the centre openings 
are made to balance the smaller side spans which act as 
cantilevers, so that no weight is thrown upon the abutment, 
which would have been the case had an ordinary form of 
construction been adopted. By.this arrangement the abut- 
ments have been made extremely light, and their cost has 
been reduced to a minimum. 

The total length of the structure between the faces of the 
abutment is 150 ft., divided into three openings; two of 
87 ft. 6 in., and one of 75 ft., measured from faces of abut- 
ments of centres of piers. The total width is 30 ft., divided 
into a carriage way 21 ft. wide, and two footpaths 4 ft. 6 in. 
broad each. Figs. 12 to 16 on the present page, show sections 
and elevations of the abutments. It will be seen that they 
are supported on round piles, 12 in. diameter, and driven 4 ft. 
apart from centre to centre, in one direction, and 3 ft. apart 
in the other. This gives only two rows of piles, excepting 


at the sides, where a third row formed of three piles is 
driven as shown. Altogether there are 26 of these 12-in. 
piles under each abutment, driven down to the rock, and 
supporting the mass of concrete of which the abutment is 
formed. 

On the face, the abutments are 37 ft. wide, irrespectively 
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breadth of the abutments immediately over the piles 88 ft.. 
In the same way the depth is 9 ft. over the piles at the 
sides, and 6 ft. at the centre of the abutment, reduced to 
7 ft. and 4 ft. at the water level, as shown in the front 
elevation, Fig. 15, and the sections, Figs. 12-14. The width 
of the side blocks is 9 ft., and of the centre 19 ft. It 
will be seen that the only stonework employed is a 
facing averaging 12 in. in thickness. Immediately below 
the springing of the girders a moulded stone course runs 
around the face and sides of the abutments, as shown inthe 
figures. 
The elevation, Fig 1, shows the general design of the 
small piers at the sides of the abutments, 
The details of the cylinders, forming the piers of the 
bridge are shown in Figs. 6,7, and 9, on page 103. The 
girders spring 6 ft. 4 in. above water level, and the cylinders 
descend to the rock through layers of mud, gravel, and clay, 
as shown in Fig. 9, which is a general section of one 
cylinder. The outside diameter is 5 ft., and the thickness of 
metal 1 in., excepting in the cap, where it is reduced to 
in. Each cylinder is made in three lengths, bolted to- 
gether, as shown, by 1-in. bolts, through internal flanges 
of the same thickness as the metal of the cylinders. The 
interior is filled with concrete, and at the top a bed-stone 
8 ft. 6 in. square and 18 in, deep is placed to serve asa 
bearing for the girders. There are two cylinders to each 
pier, placed 22 ft. Gin. apart, corresponding to the space 
between the centres of the girders, Figs. 1, 4, and 6, page 
103, as well as the general elevation, show the design of 
the cylinder cap, which is bolted to the internal flanges at 
the upper end of the top length of cylinder, and it will 
be seen that above the cap at the level of the bed-stone 
is a loose piece, giving a good finish., ~* 

In Figs. 1, 4, 6, are shown the design adapted for the half 
pier between the top of the cylinders and the parapets of the 
bridge. Fig. 1 is a front elevation, Fig. 4 a side elevation, 
Fig. 6 a vertical section, and Figs. 2, 8, 5 sectional plans 
of this pier. From this figure it will be seen that it presents 
the appearance of an hexagonal pilaster, the base of which 
is seated on the domed cap of the cylinders, terminating 
with a neck moulding, from which three ornamental 
brackets extend beneath the footways, and terminate at 
the facia mouldings of the parapet. 

The sectional plan, Fig. 2, shows the way in which the 
base mouldings are adapted to the cap of the cylinder, and 
section Fig. 6 explains the method. in which the pilaster is 
attached to the main girder. The base is cast separate from 
the shaft of the pilaster, and is bolted to the web of the main 
girder by bolts gin. diameter. The shaft is bolted to the 
base, and the cap is secured to the shaft, and to the upper 
part of the main girder also by 2 in. bolts. Fig. 10 is an en- 
larged section of the top of the shaft, and shows the form 
of the mouldings.. Figs. 3 and 5 are sectional plans through 
the base of pier, looking upwards upon the underside of the 
footpath, and the manner in which the brackets radiate is 
clearly shown in the section. 

The details of the two main girders are shown in Figs. 
83 to 9 of our two-page engraving. It will be seen from 
Fig. 1 that the height of springing of the arched girder is 
6 ft. 4 in. at the piers, and 5 ft. 94in. at the abutments. 
The clear headway in the centre of the middle arch is 
9 ft. 5 in., and the height from water level to road surface 
is 18 ft. Gin. The arched portions of the girder for each 
span have radii of 57.1 ft. and 181.8 ft. respectively for the 
centre and side spans, and the radius of the top of the 
girder is 1875.5 ft. The total length of the girder from 
end to end is 155 ft., and the arrangement of the plates of 
the top and bottom members is shown in the diagrams. 
From these it will be seen that the plates employed are all 
4in., and that they gradually increase from a single plate 
at each end to three plates in the centre, with cover plates 
7 ft. in length. Rivets, }in. in diameter, pitched 4 in. 
apart, are employed. Fig. 8 is a cross section of the main 
girders, through the centre of the middle arch. The 
thickness of the web-plates throughout is gin., and the 
flanges are attached to the.webs by angle irons, 34 in. by 
3}in. by }in. Fig. 8 shows a bulb iron, 2$in. by 4 in. 
long, interposed between the plates of the on the 
outer side, At a distance of 1 ft. 6in. below the underside 
of the top flange an angle iron, 3in. by 3in. by }in., runs 
along the outer side of the girders, and is rivetted to the 
web by # in. rivets, countersunk on the surface; indeed, all 
the rivet heads on the outer side of the girders are counter- 
sunk, in order to give a finish to the structure. Fig. 7 
shows the construction of the girder over the piers, and it 
will be seen from this detail that T-iron stiffeners 5 in. by 
3 in. by Zin., placed 2 ft. 6 in. apart, run down one side of 
the web of the girder, the middle one being exactly in the 
centre line of the cylinder, and extending as far as the 
upper flange, while the outer stiffeners reach only to the 
under side of the cross girders, as shown. To the two outer 
T-irons are rivetted, by fin. rivets, 4in. pitch stiffening 
plates, } in. thick, and to the outer edge of these plates is 
fastened an angle iron, 2} in. by 2} in. by 4% in., by rivets, 
§ in. in diameter, and 4in. pitch, and extending down to 
the bottom main flange. At a height of about 2 ft. above 
the underside of the girders an angle iron, 2) in. by 24 in. 
by %;in., runs from one outside T-iron stiffener to the 
other, and to this angle iron and the T-irons a plate is 
rivetted, which extends down to the bottom flange. Of 
course these stiffeners are all on the inner side of the girder, 
the outer side being left quite clear for the sake of appear- 
ance. The depth of the girder over the cylinders is 6 ft., 
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of an increased width of 12 in, on each side, making the total 
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and that at the abutments is 5ft.4jin. The ends of the 
girders are not specially stiffened, but are finished simply 
with angle irons, 8} in. by 3} in. by }in., and end plates. 
The flat bearing on the bedplates is 2 ft. 6 in. long. 

Fig. 11, on page 103, shows the bedplates used for the 
abutments, which are similar to those on the cylinders. The 
former are 2 ft. by 2 ft. 6 in., 1} in. thick at the bottom of the 
grooves, and lj in. at the bearing surface, increased at the 
projecting lugs on the side to 2}in. The length of the bed- 
plates for intermediate bearings is 4 ft. 2 in. by 2 ft. wide, the 
general dimensions being the same as for the abutment plates. 
A layer of felt is interposed between the bedplate and the 
bedstone in each case, and two 14 in. square, holding down 
bolts 5 ft. long, furnished with a wrought-iron washer 
12 in, square, and a cotter, which retain the bedplates in 
position. 

Cover strips for the web, as shown in Fig. 8 on the two- 
page engraving, occur at intervals of 5 ft. 10in., and T- 
irons and plate stiffeners, also placed 5 ft. 10 in. apart, extend 
from end to end of the bridge. 

These stiffeners are of a varying depth, on account of the 
arched form of the bottom flange, the top level being the 
same as that of the underside of the cross girders, as shown 
in Figs. 8 and 8. The stiffeners are of the same construc- 
tion throughout, the T-irons being 5in. by 3in., by $ in, 
and the plates }in. thick. Fig. 8 shows one of the 
stiffeners of minimum depth in the centre of the main span, 
and Fig. 7 another of maximum section over the piers. 
The depth of the girder in the centre is 3 ft. 

The cross girders, 22 ft. 5gin. long, are shown in eleva- 
tion and section, Figs. 8, 10. They are placed 5 ft. 10 in. 
apart, and consist of a bottom flange of two plates 9 in. by 
jin., a web }in. thick, with angle-irons at the bottom 8 in. 
by 8 in. by }in., and one angle-iron at the top of the same 
size. ‘The rivets are jin. in diameter and 4in. pitch. The 
depth of these girders is 1 ft. Gin., and they are rivetted 
at the ends to the main girders, and on the underside by 4 
rivets to the T-iron stiffeners before described, as forming 
part of the main girder. There are two T-iron cover 
strips for the web, 4 in. by 4in. by jin. . 

The bays between each abutment and the adjacent cross 
girders—a distance of 6 ft. 4in.—is spanned by five light 
longitudinal beams, placed 8 ft: 8} in. (see Fig. 11), resting 
at one end on the abutment, where they have a bearing of 
9in. (Fig. 11), and rivetted at the other end to the cross 
girder by six rivets fin. in diameter, and 4in. apart, the 
size and pitch of the rivets used throughout these beams, 
which are 12 in. deep, with a web plate }in. thick, and top 
and bottom T-irons 4 in. by 8in. by jin. ; at the ends are 
two angle-irons 8 in. by 8in. by @ in. 

The flooring of the bridge is made with sagged wrought- 
iron plates seen in Fig. 10. These plates are } in. thick, 
and have a deflection of 2} in. in the centre as shown in 
the section; they are 6 ft. 10 in. wide, corresponding to 
the distance apart of the cross girders and 8 ft. 8} in long; 
between the cross girders at intervals of 8 ft. 8} in. are 
rivetted cross T-irons 4 in, by 4 in. by } in., curved to the 
sag of the floor plates, and which serve as joint strips to 
which the plates are rivetted. Every alternate bay has 
a T-iron of a special form as seen in section Fig. 10, where 
it will be seen that instead of stopping against the web 
beneath the upper angle iron, they extend down to the 
bottom flange. In section Fig. 8, it will be seen that the 
floor plates do not extend as far as the main girder, but 
are stopped 7 in. from the side angle iron, so the plates lie 
under the main flanges for a distance of 1,4 in. It will 
also be seen, in Fig. 10, that at the longitudinal joints of 
the floor plates at each cross girder, the ends of the plates 
overlap each other over the upper angle iron of the girder 
to which they are rivetted by rivets } in. diameter, and 4 in. 
pitch, The transverse joints of the floor plate, however, do 
not lap, but meet each other over the T-iron curved 
bearers before described, and to which they are rivetted. 
In the width of the bridge between the main girders there are 
6 floor = 8 ft. 84 in. long, excepting the two outside 
ones, which are 8 ft. 1} in., the difference being occasicned 
by the stopping the plates short of the main girder, as just 
mentioned. Between the abutments and the first cross 
girders the floor plates are not sagged but flat ; they are made 

in., instead of } in. thick, and lie on the top of the short 
jongitudinal bearers towhich they are fastened by rivets } in. 
diameter, and 4 ft. pitch. One end of these plates overlap 
that of the first sagged plate on top of the first cross girder 
and isrivetted to it, Fig. 11. 

Figs. 1, 4, 6, 8, on page 108, and 5, 8, on the two-page 
engraving, show full details of the construction of the foot- 
paths, brackets, parapets, &c. We have already described how 
the piers, rising from the cylinders, terminate in diverging 
brackets to support the footpaths where they occur, and the 
taste and skill with which this difficult feature in the design 
has been treated is considerable. To the outside of the 
main girder, at intervals of 5 ft. 10 in., cast-iron brackets 
are secured, These brackets are shown in Fig. 5, They 
are 8 ft. 119 in. long from the back iace to the centre line 
of the parapet, and 1 ft. Gin. deep to the underside of the 
main girder flange, beyond which they rise sufficiently to 
give the necessary elevation and slope to the footway. The 
end of the bracket ranges with the face of the facia mould- 
ing, Fig. 8, and in the centre line of the parapet above is a 
pendant, Fig. 5. The top of the bracket carries a flange, 
4 in. wide, stopping short of the parapet centre line, and a 
web 9 in. thick and 2} in. deep, rises ‘from the centre of this 
flange, dividing it into two equal parts, each 1 in. wide. 
Each bracket is fastened to the web of the girder by four 





tapped screws, jin. in diameter, and at the top by a 
small loose casting, one end of which fits into a recess 
cast for it on the top of the bracket which is cottered (the 
size of cotter is 2 in. by 3} in.) to it ( Figs. 8 and 9) and at 
the other by two { rivets to the top of the flange of the main 
girder. A small sole plate at the end of the bracket serves 
to attach the parapet standards. The section, Fig. 8, and 
plan, Fig. 9, show this arrangement. Fig 14 is an en- 
larged section of the facia parapet moulding. It is of cast- 
iron } in. thick at the bottom reduced to gin. at the top. This 
moulding is connected to the ends of the brackets which are 
adapted to receive it, Figs. 5 and 8. Between each bracket 
is placed a cast-iron panel laid at an angle corresponding 
to the slope of the footpath. The contour of these panels 
is shown in Fig. 8. From the same section it will be 
seen that at one side it takes a bearing on the inner part of 
the facia moulding, and at the other on the flange of the 
main girder, whilst longitudinally it rests upon the 1,4, in. 
projection of the top of the brackets, as shown in Fig. 9, 
which show a bracket in section, with two panels between 
them. The whole of that part of the bridge underneath the 
footways is thus enclosed with ornamented cast-iron plates, 
about 6 ft. 8 in. long and 8 ft. wide, except those next the 
abutment, which are rather larger on account of the in- 
creased distance between the last cross girder and the abut- 
ment. 


Figs. 5 and 8 are the details of the parapet, Fig. 5 


being an elevation, Fig. 8 a section, and Fig. 16 an enlarged 3 


section of the parapet capping. The height of the para- 
pet is 3 ft. 5}in., and the standards are 4 inches square. 
They are bolted down to the sole plate cast on the end of 
the brackets by four bolts jin. diameter. Fig. 8 shows 
the base of the standard, and the way in which the fagia 
moulding is followed by it in order to break the line of 
parapet. Each bay between the standards is filled with an 
ornamental cast-iron fence of the design shown in Fig. 5. 
The handrail of the parapet is 7 in. deep (Fig. 16), finished 
with a separate capping resting on top of the fence cast- 
ings and fittings into recesses in the standards, Fig. 8. 
Figs. 1, 6, 8, page 103, show the details of those parts 
of the parapets over the cylinders. It will be seen that 
they are designed to harmonise with the abutments. They 
are of 4 in. metal throughout, and are framed in different 
pieces fastened by tapped screws. Each of these parts of 
the parapet have three sole plates (Fig. 6), by which 
they are fastened down to corresponding plates in the 


brackets projecting from the cylinder piers. Fig. 3, which c 


isa plan of this detail, shows the manner in which the 
fastening is effected. An ornamental lamp surmounts the 
parapets over each pier, as shown in the general elevation, 
Fig. 1. 

The roadway of the bridge is made with a formation of 
concrete, with which the sagged floor-plates are covered toa 
depth of about 24 in., above the level of the top of the cross 
girders, and sloping down towards the sides (Fig. 8). Above 
this concrete is laid ordinary granite pitching. The foot- 
ways are also formed in concrete, which is filled in over the 
brackets and panels (Fig. 8). On the concrete, with a 
slope of 1 in 25, is laid 2} in. Yorkshire paving, with a 
12 in. curbstone running along the edge of the footways. 

The following is an approximate list of the quantities of 
material employed in the Peterborough Bridge. 


Wrought Iron: 
In main girders... peo ee 
In cross girders and floor-plates 
Cast iron: 


7 pilasters, and hand-rails 


44 tons 
42 ” 


“4 ,, 
In cylin OB i% 
vation : 

In cylinders... 95 40 cubic yards. 

In abutments ..., on 90 ~ 
Concrete : 

In cylinders 

In abutments 
Stone 


In piers and bedstones .., 
Stone curb 12 in. x 6 in. 324 feet lineal. 
York landings 2tin. thick ... «+» 1134 square feet. 
Concrete in road formation 4 in. thick=360 square yards. 
The total cost of the bridge, exclusive of approaches, will 
be only about 3500/. 


* 
eee - 


72 of 
190 * 
. 1660 cubic feet. 








FOREIGN AND COLONIAL NOTES. 


The Pacific Railroad.—The traffic of the Pacific Railroad 
was considerably interrupted during December and January 
by snow-storms. The blockade is stated to have given an 
impetus to the carrying trade of the Pacific Mail Steamship 
Company. 

German Parliament Buildings.—A new House of Parlia- 
ment is about to be erected at Berlin, and architects of all 
nations have been invited to compete in the presentation of 
designs. The author of the design adjudged the best is to 
receive a prize of 4220 thalers. 


New Brunswick Government Railways.—The receipts of 
the Government railways in New Brunswick in December, 
1871, were 24,000 dols. These figures show an increase of 
nearly 900 dols., when compared with the corresponding 
return for December, 1870. 

A Spanish Telegraph Enterprise.—A royal Spanish decree 
just issued grants to Mr. Charles Scott Stokes, representing 
the India-Rubber, Gutta Percha, ot at 
Company, permission to submerge a ca! rom Lisbon to 
cutnt poled on the coast of Spain. The cable is to be brought 
into working order within two years. The concession granted 





by the Spanish Government has been accorded without any 
subvention or assistance of any kind. 


Steam Sawmills in Otago (N.Z.).—Steam sawmills are 
about to be erected at Lake Wanaka in the province of 
tage, New Zealand, by Messrs. Farquharson, Ross, and 


American hy.—It is announced that an American 
Atlantic Cable pany, i by the New York 
islature in 1866, will soon commence laying an ocean 
telegraph wire from the eastern extremity of Long Island to 
= either on the English or the Dutch coast. An 
Act of Congress March 29, 1867, conferred on the 
company the right to lay a cable from any point on the 
Atlantic coast, except in Florida. In 1869 the King of 
Holland granted permission to the com’ to land a cable 
on the coast of Holland, and in 1870 English Govern. 
ment conceded similar privileges. The funds for the enter- 
rise are to be raised by an issue of stock and mortgage 
mds to the extent of 16,000,000 dols. It is proposed to 
lay two cables, one direct to the coast of either Great Britain 
or Holland; the other by way of Bermuda and the Azores 
to the coast of Portugal. 

Railroad Land Grants.—A return made to the United 
States Congress gives statistics showing that the number of 
acres granted in each State for railroad purposes, or in other 
words, to assist in the construction of railroads, is as follows: 
Mississippi, 2.062,240 acres; Florida, 2,360,114 acres ; 
Illinois, 2,595,053 acres; Missouri, 2,985,160 acres; Oregon, 
500,000 acres; California, 3,520,000 acres; Alabama, 
3,729,120 acres; Arkansas, 4,804,871 acres; Michigan, 
4,931,361 acres; Louisiana, 5,578,720 acres; Wisconsin, 
6,778,360 acres; Iowa, 6,526,727 acres; Kansas 9,370,000 
acres; and Minnesota, 9,783,403 acres; making a total of 
67,525,100 acres. The Pacific railroads received grants of 
148,675,166 acres, so that 216,200,396 acres have been given 
by Congress for building ‘railroads. Of this total, however, 
8,740,264 acres have reverted to the Government. 


Reconstructing an American War Steamer.—The U.S. 
steamer Yontic was about a year since condemned as un- 
serviceable. She was sererding?y broken up, her keel o 
being preserved. On this basisthe Yontic has been repaired, 
and she is now nearly ready to be launched, being praeti- 
cally a new and finely war steamer. 

Montreal and Ottawa Junction Railway.—This line is to 
commence at the Grand Trunk near the Coteau Landing, 
and it will traverse the counties of Glengarry, Prescott, and 
Russell, entering Ottawa some distance above the St. 
Lawrence and Ottawa Railway station, crossing the Rideau 
canal by a high bridge; it will have its station near the 

anal Basin. An examination of the plans and drawings, 
which have been prepared with a view to the construction 
of the road, shows that it will proceed almost in a straight 
line over a rich and level country. 


THE TELEGRAPH CONFERENCE, 

THE proceedings of the Conference at Rome, the delegates 
to which we mentioned the names of in our last number, 
were opened by M. Visconti Venosta, Italian Minister of 
Foreign Affairs, who, in the name of the King of Italy, bid 
all the delegates “ welcome” in an eloquent speech. 

The functions of Secretary-in-Chief were confided to M. de 
St. Martial, of International Bureau, assisted 
by M. Berliri, chief of the office of the Direction-General of 
Italian telegraphs. M.de St. Martial besides was charged 
with giving the necessary. intelligence and explanation which 
might be asked for with regard to the International Bureau. 

fa consequence of a proposition made by the Italian Ad- 
ministration, it was arranged that the members of the Con- 
ference should form sub-committees for the discussion of 
administrative questions likely to be of general interest. 
These committees were under the direction of M. Brunner de 
bee we = the Austro-Hungarian delegate. 

The following committee were appointed : 


. Tariff. 
MM. Meydam, Gumbart, and De Klein, for Germany. 
M. Levy, Denmark. 
Mr. Alan Chambre, Great Britain. 
Colonel Robinson and Major Champain, India. 
M. Staring, Holland. © 
M. Radoycovitch, Servia. 
Izzet Effendi and Yanco Effendi, Turkey. 
2. Rules and lations. 
MM. Fassiaux and Vinchent, Belgium. 
M. Aranjo, Spai 





M. Brandstrom, Sweden. 

3. Editing the Convention. ’ 

MM. Brunner de Wattenwyl and D’Ary, Austria and 
Hungary. 

M. Ailhaud, France. 

M. Salachas, Greece. 

Prince Ghika, Roumania. 

M. Leudi, Switzerland. ’ 

The principal points entered into were, the price of mes- 
sages over the competitive routes India, the difficulties in 
connexion with time and with “code” messages. Ont 
two last points nothing was done, the question being left 
alone, although much interesting information was obtained 
from the delegates, especially as to the abuse of “code 
messa This is a grievance which has at times received 
much attention at home ; it is simply “ packing” a number 
of messages into one. 

The tariff for the Indian route was arranged under the 
rates agreed to at the Berne Convention, and the various 
sums due to the different states were settled acco’ to the 
distances traversed, due allowance being made for cables. 

The principal actual alteration in the Convention, which 
remains binding on the signatories until the next Convention, 
will be given in an early number 
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BINARY VAPOUR ENGINES. 

Souz little attention is now being attracted at 
the other side of the Atlantic by the alleged ad- 
vantages of an arrangement of combined steam and 
fashide of carbon engine, which is being intro- 
duced by the Ellis Vapour Engine Company, of 
Boston, and as strong claims are made for an im- 
portant economy attendant upon this system of 
Working, it appears to us worth while to examine 
these claims, and to state some facts bearing upon 
the subject generally. The engine to which we 

ve just referred is the invention of Mr. J. H. 

of Boston, and it is constructed—like its pre- 
Fs rs of a similar class—on the principle of 
from a8 the heat contained in the exhaust steam 
- asteam engine to be turned to account to 

Vaporate a more volatile fluid than water—in this 
tase bisulphide of carbon—the vapour resulting 
7 the evaporation so effected being used to drive 

gemma engine. According to Mr. Ellis’s plans 

fvaporation and condensation of the more 
© liquid are carried out as follows: The 
ps team escaping from the steam engine 
eanion with which the vapour engine is 
trap is led through a number of tubes which 
‘tse a vertical cylindrical vessel named the 








‘* vaporiser,” the space surrounding the tubes con- 
taining a volatile liquid consisting principally of 
bisulphide of carbon, The exhaust steam parts 
with its heat to this volatile liquid, being itself con- 
densed, while the heat imparted to the bisulphide of 
carbon suffices to generate vapour of a pressure of 
from 45 to 50 Ib., or even 65 1b, on the square inch, 
the last-mentioned pressure being the maximum. 
The vapour thus generated is led off to a second 
engine which it is employed to drive, and on being 
exhausted from that engine it passes through a 
coil of 1 in. iron piping which is kept moist by a 
slight shower of water, and cooled by a blast of air 
supplied by a fan or blower. The liquid condensed 
in this apparatus is pumped back into the vaporiser 
continuously, 

Such, then, are the leading features of the Ellis 
engine, and it will be seen from the particulars we 
have given that it is identical in principle with that 
of M. Prospére- Vincent du Trembley, whose engines 
were tried on a very extensive scale between the 
years 1853-60, with results which it may be 
well if we record briefly here. M. du Trembley 
used ether in what we may call his secondary 
engines, and in 1853 trials were made with a 
vessel of about 500 tons burthen, named the 
Du Trembley, fitted with engines constructed on 
his plans. The results of these experiments made 
with this vessel—which ran a large number of 
voyages between Marseilles and Algeria—were so 
far satisfactory that the proprietors of the patent— 
the Compagnie de Navigation Mixte, of Marseilles 
—had two larger vessels, the France and the 
Brésil, built and fitted with M. du Trembley’s en- 
gines of 300 horse power. During the Crimean 
war these vessels performed eighteen months’ unin- 
terrupted service between Marseilles and Kamiesch, 
and the success obtained with them led their owners 
to order the construction of seven other ships to be 
also fitted with the “combined-vapour” engines. 
Of these seven vessels, two—the Ville de Lyon and 
the Amerique—were to be of 2000 tons burthen, 
and to have engines of 420 horse power, while the 
other five were to be of about 850 tons burthen, 
and to have engines of 180 horse power. Shortly 
after the construction of these vessels had been 
commenced, however, the France was destroyed by 
fire at Bahia, and the disaster being attributed to 
the use of the ether, the application of M. du 
Trembley’s system received a severe check. Other 
matters of a commercial nature also led to the sale 


3| of three of the seven vessels above referred to, and 


eventually the combined ors ag engines were fitted 
to but three of the five smaller vessels, namely, the 


~ Sahel, the Zouave, and the Kabyle. Shortly before 


this the system had also been tried in the Jacquard 


5 | and the Francois Arago belonging to the Compagnie 


Franco-Americaine, but its use in these vessels was 


7} abandoned after a brief period, it being asserted that 


by doing away with the ether, using steam alone, 
and employing the vaporiser as a surface condenser, 
equally good results had been obtained. Things 
had arrived at this state when M. Moreau, of Paris, 
was engaged by the two companies we have men- 
tioned to investigate the whole affair, and after 
carrying out an extensive series of trials he reported 
that with a consumption of 880 Ib. of Cardiff coal 
and 2.16 pints of ether per hour, Du Trembley’s 
engines had developed 439.6 indicated horse power, 
this being equivalent to a consumption of almost 
exactly 2lb. of coal per indicated horse power per 
hour. M. Moreau farther expressed his belief, 
however, that by employing steam of the pressure 
used in the combined vapour engines (30 Ib. per 
square inch), with greater expansion and surface 
condensers, equally good results could be attained 
by using steam alone. This conclusion was dis- 

uted by the advocates of Du Trembley’s system ; 
but the Compagnie de Navigation Mixte decided to 
adopt M, Moreau’s advice and fitted two of their 
vessels, the Oasis and the Marabout, with such 
steam engines as had been recommended. The two 
vessels just referred to were exactly similar in 
build to the three—the Sahel, the Zouave, and the 
Kabyle—which we have mentioned as having been 
fitted with'Du Trembley’s engines, while the nominal 
power of the engines was the same in the two cases, 
the boiler power of the three last-mentioned vessels 
being, however, greater by one-third than that of the 
others. Under these circumstances there was every 
facility for an extensive competitive trial of the two 
systems, and such a trial, lasting eight months, was 
made between the Sahel and the Oasis. During 
this trial the vessels made alternate voyages between 
the same stations, and each ran about 14,000 miles. 


————=——————=>= 

The results of these o prowg were eminently in 
favour of the combined system as far as economy 
of fuel is concerned, the consumption in the Sahel 
averaging 141.5 lb. per mile run inst 248.5 Ib, 
used in the Oasis, e quantity of ether used per 
mile in the Sahel was 0.0641b. More than this, the 
engines of the Sahel Ee on the average 
405 indicated horse power, and drove the ship at a 
speed of 9.2 knots, while those of the Oasis indi- 
cated but 273 horse power on the average, and 
gave a speed of but 8.3 knots. 

We have mentioned the above facts to show that 
long ago the combined vapour system had a most 
extended trial on a very large scale ; but this is not 
the time to trace out the whole of its history, nor 
to narrate the causes which led to its practical 
abandonment. Suffice it to say, that notwithstand- 
ing its promise, it was abandoned, the trouble 
arising from its adoption being found to more than 
counterbalance the economy of fuel obtained by 
its employment, and altogether M, du Trembley’s 
engines have never come into general use, while, so 
far as we are aware, none of them are now working, 
Great as was the economy of fuel obtained by 
du Trembley, as compared with the performance of 
the marine engines of twenty years ago, it must be 
borne in mind that it was in no way superior to 
that attained by dozens of the compound engines 
now built by our leading firms, and thus the posi- 
tion of the combined vapour engine at the present 
day is very different from that which it occupied at 
the time of the trials of the Sahel. 

What M. du Trembley did eighteen years ago in 
France, Mr. J. H. Ellis now appears to be doing in 
America, In making the statement we by no means 
desire to say that Mr. Ellis’s plans are without 
novelty. It is quite possible that he may have im- 

roved upon the constructive details adopted by 

. du Trembley, but as far as the attainment of a 
higher degree of economy is concerned he appears 
to have made no advance, nor do we apprehend 
that he will doso. Our contemporary the Scientific 
American, in a recent number published a descrip- 
tion of a pair of experimental engines which had 
been lately set to work to show the advantages of 
the Ellis system, these engines having each a 10-in. 
cylinder with 2 ft. stroke fitted with an warp =f 
single slide valve. The one engine is worked wi 
steam in the ordi way and the other with the 
bisulphide of carbon vapour obtained by utilising 
the heat in the exhaust steam of the first engine in 
the manner we have already explained. We give 
below copies of indicator diagrams taken from the 
twoengines, the upper diagram being from the steam 
engine and showing a mean effective pressure of 
18.6 lb. per square inch corresponding to 11.3 in- 
dicated horse power, while the lower diagram, taken 
from the vapour engine, shows a mean effective 
pressure of 30.5 lb. corresponding to 18.8 horse 
power. 














Mean Pressure 18.6 lb,=11.3 HP. 























Mean Pressure 30.5 1b,=18.8 H.P. 


In this instance it will be seen, the power de- 
veloped in the vapour cylinder by utilising the ex- 
haust steam from the first engine was actually far 
greater than that developed by the steam in its 
course through that engine, and at first sight this 
may appear a very striking fact, If, however, the 

rformance be examined more closely it will be 

ound to be by no means a remarkable one. Un- 
fortunately the consumption of water is not given ; 
but the diagrams afford evidence on the point which 
is sufficient to show the state of the case. To de- 
velop 11.3 indicated horse power with an effective 

ressure of 18.6 lb. the steam engine must have 
ae running at a speed of 64 revolutions per 
minute ; and at this speed it must have used, as 
nearly as can be measured from the di , about 





528 lb. of water per hour, or nearly 47 lb. of water 
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r indicated horse power = hour, This, as we 
| said, is the of water used, as shown 


uantit; 
by the indicator ante but it is well known 
that di taken from engines working under 
such conditions do not by any means show the 
whole quantity of steam used, and we should pro- 


bably be within the mark if we set down Mr. 
Ellis’s engine as using about 650 lb. of steam per 
hour, or about 57 Ib. of steam per indicated horse 


power per hour. But the power developed by the 
vapour engine has to be taken into consideration, 
and if we divide the 6501b. by 11.3+18.8=30.1, we 
get a consumption of over 21}lb. per indicated 
horse power per hour, a consumption which, although 
low, is yet above that of many high-class steam 
engines. Moreover, in taking the weight of steam 
used as 650 lb. per hour, we have, we believe, cun- 
siderably favoured the combined steam and bisul- 
phide of carbon engine, and altogether we see 
nothing in the results obtained by Mr. Ellis which 
lead us to suppose them superior in point of economy 
to those which may be obtained by the proper use 
of steam alone. 

We have said that Mr. Ellis makes use of a fluid 
mixture consisting principally of bisulphide of 
carbon, and it is stated that not more than half a 
gallon is lost per ten hours in running a 20-horse 
engine, while the cost of the liquid is given as one 
dollar per gallon. Nothing is said about the 
nuisance arising from the leakage ; but those who 
are familiar with the properties of bisulphide of 
carbon will be inclined to believe that the leakage 
of even half a gallon per day will give to the engine 
house a ‘‘ bouquet” more powerful than agreeable. 
Bisulphide of carbon is cheaper than ether, and so 
far it is preferable to that liquid ; but like ether it 
is very inflammable ; while its odour has only to be 
once experienced to be appreciated for ever. The 
specific gravity of the bisulphide is 1.293 at 32° 
Fahr., while its latent heat is 156° Fahr., and it 
boils at 83.9° Fahr, under re ressure. 
It will be seen from these figures that its density is 
considerably greater than that of ether, and its 
boiling point higher, while its latent heat is less. 
The respective tensions of the vapour of ether and 
bisulphide of carbon, at different temperatures, are 
given in the subjoined Table, in which the pressures 
are stated in pounds per square inch above a 
vacuum : 

Tension of vapour in pounds 


Temperature. per square inch. 
Centigrade Fahrenheit Bisulphide of 

deg. - Ether. carbon. 

0 3 oo 3.65 2.56 

10 50 ove 5.42 3.93 

20 68 8.20 5.85 

40 104 17.63 11.96 

60 140 83.49 22.56 

80 176 ove 58.61 39.42 

100 212 . 95.93 64.63 


It is scarcely necessary to say that when such 
volatile liquids as ether and bisulphide of carbon 
are employed the difficulty of keeping all the 
stuffing-boxes and joints abont an engine ewe 
tight is very materially increased, while the effects 
of even slight leakage—comparatively insignificant 
when steam only is employed—become serious when 
the escaping vapour is of a highly imflammable 
character. For these reasons we cannot think the 
employment of binary vapour engines advisable, 
unless by their use a degree of economy could be 
obtained far beyond that attainable by the employ- 
ment of steam alone—a degree of economy, in fact, 
which, after making full allowance for extra risk 
and the expense and care of maintenance, would 
still leave a notable gain. So far, however, no such 
extremely high economy has been obtained by the 
use of the binary vapour system, and we know of 
no instance in which that system has given a result 
superior to that attainable by the proper employ- 
ment of steam alone. It is possible that in some 
instances an engine driven by bisulphide of carbon 
vapour can be profitably added to an existing steam 
engine of a non-economical type; but in the vast 
majority of cases the best way of securing the de- 
sired economy would be to replace the defective 
engine by one of a bette: class—a course which is 
sure to give satisfactory results in the long run, 








A NAVIGABLE BALLOON. 

Tue trial of M. Dupuy de Léme’s balloon, alluded 
toin our Paris Notes of this week, has certainly taken 
the importance of a scientific event in Paris, The 
construction of this aérial machine, starts with the 
principle, that to obtain a navigable balloon, the 
two following conditions must be complied with. 





lst. The permanence of the form of the balloon, 
without any sensible undulation of its surface. 

2nd. Obtaining a horizontal axis of least re- 
sistance in a direction parallel to the propelling 
force. 

The permanence of form is assured by a fan 
carried in the car, and put in communication by a 
tube with a small balloon placed within the large 
one at its lowest part. ‘The volume of this small 
balloon is one-tenth of that of the large one. It is 
furnished with a valve opening both within and 
without, and regulated by springs. The large 
balloon is provided with two hanging tubes open to 
the air, and falling for a distance of 25 ft. from the 
lower part of the balloon. The inflation of the 
little balloon causes the hydrogen to fall more or 
less in the hanging tubes, but never sufficiently to 
force it out of their open ends. 

To obtain a horizontal plane of least resistance, 
the form given to the balloon was that developed 
by the arc of a circle turning around its chord, and 
in which the versed sine was nearly one-fifth of the 
length of the chord. 

The following are the principal dimensions of the 
balloon : 


b in. 
Total length from out to out ... 118 6 
Greatest diameter ese aed wd 48 9 
Cubic contents ... ian one +» 122,000 O 
Total height from the top of balloon to 
the bottom of the car ons eee 95 6 
Length of the car eos 41 3 
Greatest width of the ca 10 8 
Diameter of screw 29 6 
Pitch of screw: ... 26 2 
Ascensional force : tons. 
With small balloon not inflated ooo 8.799 
» » . inflated 3.419 
Number of revolutions of screw per 
minute to obtain a speed of 5 miles 
per hour i coe ove ooo 21 
Time required to fill the small balloon 
by aid of the fan __.... oe +» 15 minutes. 


The upper portion of the balloon is covered with 
an envelope of fabric, which supports the car by a 
zone placed around the centre of the body. This 
envelope is then continued below the upper half 
until it covers about three-fourths of the body. 
Below the envelope, and attached in a similar 
manner, is a second zone within the first one, having 
the form of a cone tangential to the sides of the 
balloon. ‘The summit of this cone serves to attach 
the cordage by which the car is sustained. 

The rudder consists of a triangular sail placed 
beneath the balloon and near the rear, and itis kept 
in position at the bottom by a horizontal yard 19 ft. 
8 in, long, turning around a pivot on its forward 
extremity. The height of this sail is 16 ft. 4in., 
and its surface 16] square feet. Two ropes for 
working the rudder extend forward to the seat of 
the steerer, who has before him a compass fixed to 
the car, the central part of which is large enough 
to carry a crew of 14 men. The forward and aft 
parts are formed with a framing of bamboo. 

The screw is carried by the car. The shaft can 
be easily lifted from the rear, and thrown upon a 
forward support, so that no damage can arise to it, 
either on departure or arrival. The screw is driven 


by four men, or by eight men working at a capstan. | pass 


he gas-escape valves, of which there are two, are 
placed at the top of the balloon, immediately over 
the pendent tubes, before spoken of, and through 
which the cords for working the valves pass into 
the car. The balloon is made of white silk, 
weighing about 7 oz. per square yard, with seven 
thicknesses of caoutchouc superimposed ; the en- 
velope also is of white’ silk. The joints are so 
arranged that they are stronger than the material 
itself. On the inner face, three coats of varnish 
were applied, formed of gelatine, glycerine, pyrolig- 
neous acid, and of tannin. Such a varnish is imper- 
meable to hydrogen. 

The balloon, properly called, weighs about half a 
ton, and the total weight of the whole machine is 
1.753 tons. The crew, luggage, provisions, instru- 
ments, &c., weigh 1.446 tons. Of ballast rds of a 
ton are taken. Collectively, these figures give 
3.85 tons, equal to the full ascensional power of 
the balloon at the ground level. 

M. Dupuy de Léme had calculated that, with a 
speed of 5 miles an hour, the resistance of the 
balloon in the direction of its main axis, would be 
24.26 lb., and that the speed of the screw should 
be 21 revolutions per minute to overcome this re- 
sistance. This speed could be easily obtained by 
four men working for half an hour, and being re- 
lieved at the end of that time by four others; with 
the eight men working together at a capstan 27 or 


28 revolutions could be obtained, which would give 
a — of about 8 miles an hour. 

e stability assured by the system of suspension 
adopted, is such that even under the maximum 
effort of eight men working the screw, the equilj- 
brium was only disturbed half a degree, and a man 
in walking from one end of the car to the other 
only affected it by half a degree. 

The apparatus for producing the hydrogen by 
the action of diluted sulphuric acid and iron turn- 
ings, consists of two batteries of 40 casks, each 
producing at one operation lasting three hours, 5375 
cubic feet of hydrogen, and working alternately, 

At the trial trip three days were required to fil] 
the balloon. It was ready on the Ist of Feb : 
in the evening, and it was kept inflated all night, 
but at two in the morning it was allowed to ascend 
sufficiently to attach the car, rudder, fan, con. 
nexions, &c. The loss of gas during the night had 
been inappreciable, and previous experiments showed 
that the varnished silk was perfectly reliable. The 
wind had risen, and the meteorological bulletins 
were far from being encouraging. However, the 
inventor decided to make the ascent, and after 
having repaired a slight damage, he left the ground 
at 1 p.m. 

There were about two-thirds of a ton of ballast 
on board, and the balloon was in perfect equilibrium, 
Three hundred and fifty pounds of ballast were 
thrown out, and the ascending force thus produced 
carried the balloon up rapidly. 

A strong wind was blowing from the south. A 
few minutes after the departure, the shaft of the 
screw was lowered upon its bearing, and was started 
by the eight men together, slowly at first, and then 
with an increased speed. The rudder was first 
moved to the right, then to the left, and then was 
adjusted in order to ascertain how far its influence 
would be felt by the balloon. When the screw was 
set in motion, the effect of the rudder was imme- 
diately felt, as desired, proving that the balloon 
had acquired a sufficient speed with relation to the 
surrounding air. 

The experimental trips had a threefold purpose; 
to ascertain the stability of the balloon, the relative 
speed that could be obtained, and the manner in 
which it obeyed the rudder, either on a fixed course, 
or in tacking. An anemometer previously regulated 
gave the relative speed of the balloon ; a compass 
attached to the car indicated the direction of 
movement. To measure the course followed in re- 
lation to the ground, a planchette was fixed to the 
side of the compass parallel to the vertical plane, 
and in the direction of the true north, The field of 
the planchette was painted black, the part forming 
a vertical surface being white. By this arrange- 
ment it was very easy to obtain a visual ray ina 
vertical plane, the verticality of the planchette 
being assured by the mode in which the compass 
was hung. By observing any clearly defined 
object on the ground, — beneath the observer, 
and then by turning the planchette in the direction 
of the same object, when it was shifted from the 
vertical plane, the direction of the route followed 
by the balloon could be read direct off the com- 


The same observation gives the speed of the 
balloon, the height being observed by a barometer. 

Between 1.15 p.m. and 2.35 p.m. eight observa- 
tions were taken of the height of the balloon, of the 
temperature, of the route measured on the ground 
in relation to the magnetic meridian, four times with 
the screw not working, and four times whilst it was 
being driven by eight men. At 2.35 p.m. it was 
resolved to descend, and at 3 p.m. the balloon 
touched ground at Mondécourt, exactly at the 
village indicated on the map of the route laid out 
beforehand from the calculated deductions of diree- 
tion and of speed. 

The landing was effected with perfect — 
and without accident, in spite of the force of the 
wind, M. Dupuy de Léme arrives at the or 
conclusions from the results of the trial. That ‘ 
stability of the balloon was perfect, that it “4 
fested no signs of oscillation under the action ® ° 
eight men working the screw, and that the _ 
of the weight in the car produced no sensible m 
ment. The vertical axis was only wore? ra 
the most trying conditions—a small part of & 
gree, and longitudinally there was no change. arift- 

In comparing the direction of the balloon ard 
ing freely before the wind, with the direction bs 
to it when the screw was in operation, it was ™ 
that the resultant made with the no 





iven 
an angle of 12°, It is stated also that the speed g! 
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Se balloon, with 274 revolutions of the screw, 
was 6} miles an hour, whilst the rate due to the 
qind alone was from 26 to 37 miles an hour. 

With the same weight for a mechanical motor as 
that required by the eight men for driving the screw, 
a force ten times as great might have been ob- 
tained, and the speed due to the balloon under such 
im roved conditions would be 13.60 miles per hour. 
With such a gy it would —t prac- 
ticable not only to make a considerable angle with 
the wind’s direction, but also under favourable 
circumstances to shape the course of the balloon 


according to will. 


THE PARKES SILVER EXTRACTING 
PROCESS IN GERMANY. 

Ix the year 1850 Alexander Parkes, of Pembre 
Copper Works, South Wales and Birmingham, too 
out s patent for extracting silver from lead by 
means of sinc, the metals, being mixed in the 
liquid state, and it being stated that the silver 
would combine with the zinc and be carried to the 
top of the metal bath through the smaller specific 
gravity of the zinc-silver alloy, and that then 
the latter could be easily separated from the 
desilverised lead. The announcement of this pro- 
cess caused a great sensation amongst the metal- 
jurgists of the time, and was generally believed to 
be fallacious until, in 1851, Mr. Parkes proved 
beyond all doubt the correctness of his statement 
by trials which were carried out on a large scale at 
the Llanelly Lead Works, in South Wales, belong- 
ing to the firm of Sims, Williams, Nevill, and Co. 
Until that time the Pattinson lead crystallising 
process had been used at those works for concen- 
trating the silver in a small portion of rich lead 
before it was entirely separated by the refining 
process. 

The trial consisted in melting from 5 to 6 tons of 
lead in a Pattinson pot, heating it a little above 
the melting point of spelter, and adding about 1 per 
cent, of the latter to the bath of metal. It was then 
well stirred up and allowed gradually to cool down, 
when a spongy crust of dross and metal formed on 
the top, which was taken off and really contained 
all the silver, hardly a trace of the latter being left 
in the lead, Parkes had proposed to dissolve the 
silver-zine lead alloy in hydrochloric acid, to get 
rid of the spelter, and to concentrate the more 
valuable metal. However, Dr. Adolf Gurlt, who 
had attended these trials from the beginning, sug- 
gested—seeing the difficulties of the wet process 
—the advisability of separating the spelter by dis- 
tilling it off in fireclay pots or retorts, thus leaving 
a rich residue of silver lead behind, and regaining 
- aya in a metallic form to be used a second time. 

separation was carried out successfully, and 
the Parkes process was substituted at the Llanelly 
Lead Works-for the Pattinson method. Instead of 
the twenty large iron pots required for the Pattin- 
son process only two were used, and a great saving 
in labour, fuel, lead, and silver"effected. Though 
the process was definitively introduced at Llanelly, 
we are not aware that it found favour at any other 
lead works in Great Britain. 

As soon as the news of the Parkes process came 
o the knowledge of the late celebrated German 
metallurgist, Karsten, he at once had it tried on a 
large scale at the Silver-Lead Works of Friedrichs- 

lutte, near Tarnowitz, in Upper Silesia. Here, 
again, the success was signal in all respects, but the 
Poor lead was somewhat deteriorated in quality by 
et ition with a small portion of zinc, which 
— metal brittle, and which it was found very 
pee _— eliminate. So it happened that the pro- 

» though a perfect success, was not carried into 
— practice at Tarnowitz, and was almost for- 

Only in 1866 was this method again resorted to 
= 7 lead works of Pirath and J mn at Commern, 
» erbst and Co., at Call, in Rhenish Prussia, 
det, the Pattinson process became rather expen- 

ae a the labour and fuel required for it, while 
highly d Was poor in silver, and where it was hence 
ing a to introduce a cheaper mode of work- 
U agai mewhat later the Parkes process was taken 

leek Tarnowitz, and also introduced at the 
near Clausthal and Lauthenthal, in the 

the oa Sterlberg, in Rhenish Prussia, and at 
ten. § of Messrs, Rothschild, at Havre, in 
we, tho : = these localities it is in permanent 
oo ugh it has at these various works become 





. of peculiar feat: i i 
to ures, of which we will t 
fe a0 account to our readers. nr 


the extraction of silver: The lead 


Ist, as to 





under operation at the various works differs ma- 
terially, through variations in the percentages which 
it contains of silver and other accidental metals, 
such as antimony, copper, iron, arsenic, bismuth, 
and others, While the lead of the Hartz contains at 
Clausthal 40 oz. of silver per ton, and at Lautenthal 
45 0z., it has only 32 oz. at Tarnowitz, 13.20 oz. at 
Havre, and not more than 8 oz. at Commern and 
Call, in Rhineland. This latter is too little to pay 
the cost of extraction by the old cupelling process, 
and just bears the expenses of the Pattinson system, 
while it is stated to be profitable with the Parkes 
process, The amount of zinc to be used in the pro- 
cess depends on the — of silver contained in 
the lead, and the following percentages have been 
ascertained as correct for 1000 kilogrammes of lead 


containing : 
250 grammes of silver, 14 per cent. zinc. 
500, ” it ” ” 
1000 ” ” 1 ” » 
1600 ” ” 13 ” ” 
3000 ” ” 2 ” » 


4000 a ” 2 ” ” 
One ton being = 1000 kilogrammes, and 1 oz. troy = 31.1 


grammes. 

The process is carried out in large cast-iron 
Pattinson pots, about 7 ft. in diameter, and from 22in. 
to 24in. in depth, these pots holding from 10 to 12tons 
of lead. This is melted rather rapidly, and heated 
sufficiently, so that a piece of zinc, thrown on its 
surface, at once melts when the first portion of 
spelter in bars is introduced. The whole quantity 
of zinc to be used is divided into three portions, of 
which the firstis two-thirds, the second one-fourth, 
and the last one-twelfth of the whole quantity to 
be employed. When the first portion is melted it 
is well mixed for 20 to 30 minutes with iron rabbles 
and perforated iron ladles, or, as at the Havre 
Works, by a movable mechanical stirring machine. 
After that the fire is removed from under the pots, 
and they are covered with wet coal slack, and 
allowed to cool slowly, when the spelter graduall 
rises again to the surface, and carries the silver wit 
it. ‘The spongy crust, or the silver sponge, which is 
now formed on the top of the metal, consists of a 
mixture of dross or oxides and grains of metal, and 
it is taken off with the ladle together with the skulls 
of zinc-silver alloy which form on the sides of the 
pot, and are detached with a chisel. This crust is 
removed about 2in. thick, when the lead below 
begins to show signs of crystallisation. The metal 
is now again heated up; the second portion of zinc 
incorporated and treated exactly as before. After 
the second sponge is removed some liquefied lead, 
which is subsequently removed from the sponge, 
and still contains a little silver, is added, together 
with the last portion of spelter, and the operation 
is finished after about 20 to 24 hours. 

The lead loses its silver with each portion of 
spelter, as the following Table relating to the action 
of the process at Call and Clausthal shows : 

Grammes of silver contained 
in each 1000 kilos. of lead. 


At Call. At Clausthal. 
Originally ... ee ose 283 - 1250 
After the 1st part of process 210 250 
” 2n ” ” 50 42 


” 3rd, ” er 5 
while the poor lead contains from 0.6 to 0.7 per 
cent. of zinc. The silver sponge is found, besides 
the silver, to have taken up the copper and gold 
of the lead, but it leaves antimony and bismuth be- 
hind. 

The lead must, of course, first be refined before 
it becomes marketable, and several ways have 
been employed in doing so. In some places, as 
at Clausthal and Tarnowitz, the lead is re-melted 
in an air furnace, and kept heated to a dark red 
heat for 24 to 30 hours, when atmospheric air 
is freely admitted, and the metal stirred with a 
green pole of birch or other wood, the dross forming 
on the surface being from time to time removed. 
Or some other agents are melted together with 
the metal, in the desilverising pot, such as 2 per 
cent. of common salt at Clausthal, or 2 to 3 per 
cent. of a mixture of salt and sulphate of lead at 
Call, which, after 24 hours’ time, is found to have 
converted all the zinc into a slag of oxi-chloride of 
zinc and sulphate of sodium, when the antimony is 
eliminated in the common refining furnace at a dull 
red heat, and by stirring up with birch poles, The 
lead thus obtained at Call contained, in its three 
stages : 





First. Second. Third. 
Antimony 0.046 .. 0.070 ... 0.00; 
Copper «. 0,008 0.011 ., 0.007 
co ee 0.005 . 0.005 
es acs ee > Se ee 0.003 
Silver ... ... ~ 0.00062... 0.00062 .., 0.00062 


Another method is adopted at the works of Pirath 
and Jung, where the lead is melted in the refining 
furnace with ] per cent. of salt, when it is regularly 
poled, tapped, and ladled into moulds, This pro- 
cess requires- from 10 to 12 hours, and gives lead 
containing 
Cu. 0.0021, Sb. 0.0028, Fe. 0.0179, Zn. trace. 

At the Burgfey Works, near Commern, however, 
M. Flach remelts the whole of the lead in a low 
blast furnace with coke and an addition of puddling 
slag and sand, when the zinc is carried into the slag, 
but some lead is also lost. Two samples of refined 
lead thus treated contained 


Tron... trace 0.004 
ine ... eee wo 0.003 
Antimony ... ose 0.0015 0.002 
Copper trace 0.006 
Silver ove «. 0.0008 .,. 0.0009 


The refining operation is in each instarice con- 
tinued until such time as the lead flows readily from 
the ladle without forming skulls, and when cast in 
moulds it solidifies, showing a coloured surface—a 
dull grey colour and crystals on the surface always 
indicating the presence of antimony. 

The last method of refining, which we shall 
notice here, is that of M. Condurié, of Havre, by 
means of steam, which is now in much favour on 
the Rhine, the Hartz, and in Silesia. For this 
purpose iron Pattinson pots are used, which hold 
5 tons oflead. This is heated to alight cherry heat, 
when a hood of sheet iron is put over it, and dry 
steam of four atmospheres pressure blown into the 
metal. This begins to boil violently, the steam is 
decomposed, its oxygen combining with part of the 
lead and its impurities, while hydrogen, together 
with some metallic fumes, escape to a condensing 
chamber. After three hours’ operation all zinc, and 
at Havre all the antimony, are found to be gone. 
This, however, is not the case with antimony in 
the Hartz, where steam of an effective pressure of 
one atmosphere only is employed, and where this 
metal occurs in a larger quantity, The result of the 
refining process is generally from 82 to 88 per cent. 
of refined pig lead, containing only traces of im- 
purities. Experience shows that with this steam 
process less dross or oxides are obtained than by the 
ordinary furnace refining. This dross is remelted 
in a low blast furnace, and reduced into hard lead. 
In some places it is washed to get the small 
globules or grains of lead separated from the oxides, 
when the former go back to the refining process, 
and the latter, containing from 60 to 67 per cent. of 
oxide of zinc, and 33 to 40 percent. of oxide of lead 
are sold for paint. When using the steam process 
great caution is necessary to avoid explosions from 
hydrogen gas, it being requisite to blow some steam 
under the hood, and thus drive the gas off. 

We have now to speak of refining the silver. 
It has been stated above that all the silver is con- 
tained in the silver sponge, a mixture of oxides 
and metallic alloys. By heating this in an iron 
melting pot a great part of the lead will run or 
liquefy out of the rest, and collect at the bottom. 
This silver-lead goes back to the first operation, 
while the alloys of zinc-lead and silver will only 
fuse at a higher temperature. Mr. Parkes had pro- 
posed to treat these alloys and oxides with hydro- 
chloric acid, but it seemed to be preferable to distil 
off the zinc. At the works at Call this acid process 
is, however, in use, with the following modification : 
One and a half tons of the oxides are put in a cast- 
iron melting pot, and mixed with hydrochloric 
acid ; at first cold, later with increased temperature, 
until all water is evaporated, and the mixture has 
become dry. The metallic alloys of the sponge are 
then added, and heated up together with the chlo- 
rides formed during the first stage of the operation, 
when chloride of lead and zinc will exchange the 
chlerine, and be converted into chloride of zinc and 
metallic lead, which takes up all the silver, and 
contains 1.5 to 2 per cent. of the latter. The opera- 
tion is finished in about 24 hours, when the rich 
silver-lead goes to the silver-fining furnace. 

Another mode of utilising the sponge is by melt- 
ing it in a low blast furnace with coke and an addi- 
tion of puddling slag and sand, when part of the 
zinc is volatilised, and the rest carried away with the 
slag, while the silver remains with the lead. This 
is done at the works of Pirath and Jung, at Com- 
mern, at Clausthal, Tarnowitz, and other places. In 
adopting this mode of treatment great care is to be 
taken that the top of the blast furnace is kept cool, 
otherwise lead and silver may be lost by volatilisa- 
tion, 

A third method of reducing the sponge was first 





adopted by M. Condurié, at the Havre Works, and 
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later imitated at the lead works of Lautenthal and 
Tarnowitz, in Germany. According to this plan 
five tons of sponge are melted in a pot at a cherry 
heat, when the pot is covered with a hood, as ex- 
; mgene in speaking of the lead-refining process, and 
ry steam is driven through the mixture of oxides 
and metals, the effective pressure employed being 
about four atmospheres at Havre and one atmo- 
sphere at the German works. The steam being de- 
composed, the oxygen combines with the zinc, the 
hydrogen reduces the oxide of lead, and large 
masses of hydrogen gas are developed, which must 
be carefully mixed with steam or a great surplus of 
air, to avoid an explosion. After four hours 100 cwt. 
of sponge are converted into from 70 cwt. to 75 
ewt. of metallic silver-lead and 32 cwt. to 36 cwt. of 
oxides, which still contain some lead globules. The 
latter are separated by sieves, the rest of the oxides 
digested wit hydrochloric acid, when chloride of 
zinc, free from silver, will form a solution, while the 
insoluble residue, together with the lead globules 
and the rich silver lead, goes to the refining furnace. 

Lastly, the sad igaemeer which was long ago 
suggested by Doctor A, Gurlt, and which is in 
use at the Llanelly Lead Works, has been of late 
resorted to again at Tarnowitz, After trying to 
reduce the oxides with salt and charcoal in cast- 
iron or wrought-iron crucibles, this idea was aban- 
doned, but common Silesian retorts, lined with 
carbonaceous substances, employed, when the 
sponge was intimately mixed with small coke, and 
the retorts heated to a white heat. Thus 100 
kilogrammes would give out from 30 to 36 kilo- 
grammes of silver-lead, containing 3.52 to 4.01 per 
cent. of silver, and 26 to 28 kilogrammes of spelter, 
almost free from silver, collected in the condensing 
pot, Although it cannot be said that the arrange- 
ment at Tarnowitz is a perfect one, yet we still 
adhere to our original opinion, that the distilling 
process, if judiciously carried out, will be the most 
advantageous of all methodsfor reducing the silver 
sponge. 

The rich lead obtained in one or the other way 
goes in each instance to the cupelling furnace, 
where the lead is oxidised while fine silver remains 
upon the test in shape of a cake. 

It has been stated above that zinc will combine 
with copper and gold before the silver, and this 
property may be utilised for separating very small 
quantities of gold, which would not pay the expenses 
of extraction if alloyed with the whole mass of 
the silver. It is only necessary to dose the lead 
with a small quantity of spelter and to remove the 
sponge before the real desilvering operation com- 
mences, 

If the Parkes process is carefully carried out it 
causes hardly any loss of silver; it generally pro- 
duces even more than according to the dry assay 
should be contained in the lead, while the Pattinson 
process involves a loss of 1.5 or 2 per cent, ‘The 
total cost of this silver extracting method varies 
from 8s. to 10s. per ton, according to prices of coal, 
labour, &c, It is rather curious to see that a very 
ingenious and highly successful English invention 
has required 20 years to be brought to perfection 
in foreign countries, before it returns to the land of 
its origin, where we hope to see it soon widely 
adopted. 








DEAD WEIGHT ON FRENCH 
RAILWAYS. 
(Continued from page 80.) 
Tue Vincennes Rarmway., 


The rolling stock of this company was, in 1868, 
as follows : 

Seats. tons. 

50 Ist class composite = 32 Ist and 38 2nd, weighing 7.860 

6 1st class a == 24 eee - 6.150 

140 2nd class ° a 7.360 

148rdclass a » 5.680 


The number of seats in each class is: 


Ist class 30 x 82 960 
lst class 6 24 144 
2nd class 80 88 1,140 
2nd class 140 78 10,920 
Srd class 14 50 


= .. 
= 50 eee 


~ 1,104 seats 
12,060 ,, 
700 ,, 


x 
x 
x 
x 


13,864 ,, 
The average weight per carriage is : 
ae tons. 
stelass 7.370 carrying 52.57 passengers 
2nd class 7.408 ~~ © 780 - 
Srd class 5.680 - 60 ie 
Average 7.277 73 





Thus the weight per passenger unit with the seats 
all filled would be: . 

Ist class 165 + 7:370 

52.57 


2nd class 165+ ras Ib. 
dae 


5.680 419 1p. 


5u 


Average 165 + 7277 — 383 Ib. 
The proportion of places occupied to seats 
offered was 0.170, and the actual weight per pas- 
senger unit was 1586 lb. 


=473 Ib. 


3rd class 165 + 


THE WESTERN SUBURBAN. 

On this line the total carriage mileage was 
9,538,636. The total number of mile passengers 
was 99,524,000. , 

Number of passengers transported per carriage 
mile=10.43. 

The average carriage capacity is 48 seats, and 
the proportion of seats occupied to places offered 
10.43 _ 9 917, 

48 

The average weight per carriage is 6.3 tons, and 


the minimum weight per passenger is + 165 = 


459 lb., the real weight being 
6.3 » 
165=1518 lb. 
as 
We may now proceed to summarise the informa- 
tion previously given, and to compare the perfor- 
mances on the six lines under consideration. ‘Table 
XXVII. contains the mileage of each class of 
vehicle on the different railways. 


Taste XXVII.—Carriage Mileage. 


tel £7 
Tapie XXX.—Rolling Stock Compared with Mileage, 
ee 


Number of 
Length of * 
line mile. 





Number of 


Average 
Railway. | carriages. capacity, 


carria 
per mile. 





1,176 
2,165 


estern .. 1,452 
Orléans 1,865 
Southern ... 994 


10,084 | 


914 
1642 
2372 . 
1284 ° 
2089 d 
1075 


Northern ... 
Eastern 
Lyons 


894 
-924 


1.08 














Together 9376 








From the preceding data, M. Marché points oy; 
the extravagant conditions of working the 2nd class 
stock, by which only from 50 to 60 per cent. of the 
number of passengers of the Ist and 3rd class jg 
conveyed, This proportion of 2nd class seats ig out 
of all keeping with the number of passengers of this 
class which are conveyed on each of the lines ; the 
form only 17 per cent. of the whole, while the 
corresponding stock forms 26 per cent. of the total 
material. Finally, in this branch of the subject 
M. Marché groups as follows the relative weights 
of the passenger units and of the proportional dead 
weight, 

Taste XXXI.—Minimum Weight of Carriages, all Seats 
Occupied. 





3rd Class. 


Ib. 
440 
446 
464 
426.8 
440 


Railway. | 1st Class. | 2nd Class. Together. 
Ib. 
486 
541 
563 
503.8 
545 
503.24 


528 





Ib. 

818 
708 
825 
682 
723 
725 


Northern ... 
Eastern 
Lyons 
estern ... 
Orléans 


Southern ... 445 





Average 748 440 





2nd Class. | 3rd Class.| Mean. 


29,164 
20,518 
21.750 
16,057 


Ist Class. 


Northern | 84,110 
Eastern ... eee 


Lyons a ae 
estern 27,411 
Orléans 82,158 
17,582 


Southern .. 


Railway. 





31,677 
22,530 
24,651 
23,067 
24,613 
16,224 


33,085 





23,952 














Average ... eee 


Taste XXXII.—Real Weight, Allowing for Empty Seats. 


Together. 


Ib. 
1800 





3rd Class. 


Ib. 
1224 


921 
1159 
983 


2nd Class. 


Ib. 
2222 


Ist Class. 


Ib. 
8080 


Railway. 





Northern ... 
Eastern 
Lyons 
Western ... 
Orléans... 
Southern ... 


1846 
2886 
2375 


1385 
1683 
1393 


2493 
2785 
2782 





The total number of vehicles on the six great 
lines—not including the Suburban—is 10,084. On 
the Northern the rolling stock shows the highest 
mileage. On the Southern there is the smallest, 
doubtless because of the small night traffic. The 
four other lines show medium conditions. 


Taste XXVIII.—Number of Mile Passengers carried 
Yearly per Carriage. 





Ist Class. 3rd Class. 
864,474 
228,374 
841,526 
309,859 


2nd Class. Together. 
268,740 
174,650 
269,326 
231,295 
192,939 
181,162 


221,311 


Railway. 





181,835 
123,033 
239,416 
154,063 
176,666 

94,941 


208,998 
107,311 
161,470 
176,716 
116,108 

91,287 


143,068 


Northern ... 
Eastern 
Lyons 
Western 
Orléans... 
Southern ... 





169,846 289,358 


Average ... 











Taste XXIX.—Passengers per Carriage Mile. 


Ist Class. 





2nd Class. 
6.31 | 


3rd Class. 
12.48 


15.10 
11.51 
17.105 


Together. 


8.48 

7.75 
10.95 
10.01 

8.12 
11.106 


Railway. 





5.38 
5.62 
5.50 
5.40 


Northern ... 
Eastern 
Lyons 
estern 
Orléans 
Southern 


oe 7.62 
4.85 
6.115 


6.11 | 


eee 





Average 5.47 13.45 9.24 








an 
| 





These three tables show how the utilisation of 
carriages vary, and we may remark that on the two 
lines on which the number of mile passengers trans- 
ported per carriage attains a maximum of 268,000, 
on the Lyons and the Northern the conditions are 
quite different ; the first increases the utilisation by 
carrying 10.95 passengers per carriage mile instead 
of 8.48, and the second shows a mileage for each 
carriage of 31,677 as against 24,651. The stock is 
generally compared with the length of line open. 





This is done in Table XXX 


—~ 


Average ... oss 1632 

















The mean weight per carriage is 6.16 tons, the 
average capacity is 38.52 passengers, 
The average proportion between places occupied 
and seats offered is : és 
24 


——_ =0.240 
38.52 


The minimum theoretical weights approximate 
closely on all the sx lines, but the actual weight 
differs largely as has been shown. 

(To be continued.) 








STREET WATERING. 

Tue watering of our roads in summer doubtless appears 
to the casual observer to bea very simple matter, and one 
which neither invites nor involves very deep consideration. 
A given number of standposts, a sufficient number of water- 
carts to keep the roads moistened, and a small staff of men 
who are willing for a consideration to drone through a hot 
summer day, would appear to be, and, indeed, has hitherto 
been, the substance of a branch of public service which in 
general did not seem to be open to any radical improve- 
ment. Of course our remarks only refer to the mechan 
details of street watering, and not to any improved process 
for laying the dust, like that of Mr. Cooper, in which deli- 
quescent salts are used. But it appears that the ordinary 
street watering arrangements are much more costly than 
they ought to be, and the prime engine—the water cart— 
much less efficient than it might be. The defects of the 
system and their remedy are very clearly set forth and pointed 
out in a report on street watering recently issued by the 
Public Works Committee of the parish of St. Pancras. The 
report was made by their chief surveyor, Mr. William 
Scott, C.E., and it contains some facts well worthy of the 
consideration of all municipal and parochial bodies. So far 
back as 1856, Mr. Scott had a diary of a water cart kept 
during a week in the height of the watering seaso”, -_ 
which he found that through an average working day 
104 hours, exclusive of the intervals for breakfast 57 
dinner, the cart was occupied 1 hour and 20 erage 
filling at the standpost, 50 minutes in distribatNS 
water on the roads, and 8 hours and 7 minutes in trave ing 
to spread the water and back to the standpost. 

By the subsequent introduction of additional stand posts, 
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Mr. Scott so far improved the details of working that in 
1867 he found that the filling occupied 2 hours, the distri- 
puting 1 hour and 30 minutes, and travelling to and fro 
¢ hours and 30 minutes. This is statéd to be a favourable 
verage; it may, however, be taken that only jth of the 
ye orking day is occupied in filling, about }th in spreading, 
tnd about $rds of the day in travelling to and fro. Having 
reduced this latter item as nearly as could be to the mini- 
mum by the introduction of additional standposts, Mr. 
Scott, still finding room for improvement, sought to discover 
the direction in which it could be effected. He soon came 
to the conclusion that any further economy could only be 
effected by @ radical change in the water cart. He there- 
fore su the substitution of a van which would hold 
about double the quantity contained by the cart, and which 
would not require more than one horse to draw it as at 
present. Mr. Scott also found that the distributors at 
tin use did not spread the water equally over the 
surface of the road, and moreover, that by reason of their 
height from the ground, the water falling on a dry road 
splashed very much, and raised a cloud of dust. Another 
objection to the present distributors is that there are no 
means of regulating the quantity discharged, so that the 
same quantity of water is distributed on a damp as on a dry 
day. Quick driving, the use of the valve treadle, plugging 
some of the holes, and such devices were found to fail from 
the want of discretion on the part of the men, besides which 
they were only partial remedies at the best; the water cart 
wanted a thorough over haul. 

The suggested direction in which the improvements 
might be made was communicated to Messrs. E. H. Bayley 
and Co., of the Steam Wheel Works, Newington-causeway, 
and the result was the production by them of a water van 
on an entirely new principle, and which they have patented. 
A recent inspection of one of these vans enables us to 
subjoin the following particulars respecting it. The body 
is made of wrought-iron plates, and measures 8 ft. in 
length by 4 ft. 8in. in breadth, and 2 ft.in depth. It is 
mounted on springs, and carried on four instead of two 
wheels, which are hung upon Bayley’s patent axles. It is 
easily drawn by one horse, as by using four wheels the 
animal is relieved from the weight of the cart full of water 
formerly brought directly upon him. The van is fitted 
with an improved distributor and branch pipe, by which, 
by means of an adjustable valve, the outflow of water can 
be regulated so as to meet the varying conditions of roads 
and atmosphere. In improving the distributing apparatus, 
Messrs. Bayley materially altered the construction usually 
adopted for the branch pipe and the distributing pipe. 
Hitherto, the upper orifice of the branch pipe—where it 
adjoins the tank—has been made larger than that portion 
to which the distributing pipe is attached, although the 
least consideration would show that the flow of water was 
equal only to the smaller orifice, and that no additional 
pressure could be obtained by enlarging the upper orifice 
any number of times. Messrs. Bayley, therefore, make the 
upper orifice of ample dimensions to supply the jets in the 
distributing pipes, and in order to avoid friction at the 
bottom of the branch pipe, where the flow of water sepa- 
rates in two parts, it is made of greater cubical contents 
than the other paré of the branch. By this means, and by 
forming the branch pipe into a cycloidal curve, a chamber 
is made which serves to transmit the pressure of water due 
to the height of the tank above the jets in a very perfect 
manner. In order to obtain as great a pressure as possible 
upon the jets of the distributing pipe, and thus to give the 
side jets a greater trajectory than they otherwise would 
have, the tank is elevated as high as is consistent with the 
conditions of draught. At the same time, the distributing 

Pipes are placed as near to the ground as convenient, so 
that the maximum extent of distribution is obtained, and 
that withless dust and splashing than in the ordinary 
system. The holes in the distributing pipe instead of being 
drilled in straight lines, are arranged on a curved line, 
Which rises along the length of the pipe from the centre 
towards the ends. This has been found necessary in order 
that the distributing pipe may be placed low, and at the 
the eta advantage be taken of width of the trajectory of 


é will thus be seen that a radical change has been 
pes in our water-cart system, and so successful have 
, the results of careful trials, that the vestry of St. 
aneras have ordered a large number of these water vans, 
Co are now being constructed by Messrs. Bayley and 
It Is found that the van occupies 9 minutes in filling 

; ~ gue in spreading the water, but it occupies only 
and 15 minutes in travelling to and fro, so that in 
=e it accomplishes as much work as the present water 
a. in 10 hours. By using the van, Mr. Scott 
Ws, from careful computation, that in the St. Pancras 

& saving of from 800/. to 1100/. per annum at the 

can be effected, a saving well worthy the con- 

by hee Pe leaving out the collateral ad- 
. 81 - 
pn working. ghtly appearance and greater conve 








Growra oF Orrawa.—Ot gislati i 
tawa, the legislative capital of 
yen SPPears to be steadily growing in Lapemenen Ten 
donno ao value of property in the city was assessed at 
Spl this year the assessment will exceed 600,000 
: years since Ottawa had a population of 14,000; 


EF. 


census returns show a population of nearly 








NOTES FROM THE NORTH. 
Guaseow, Wednesday. 

Glasgow Pig-Iron Market.—The pig iron market has now 
recovered from the depression which was produced in the 
course of last week by the lowering aspect in the political 
atmosphere caused by the Alabama claims question having 
come to the surface in strong force. While prices were at 
75s. 8d. cash and 75s. 9d. one month this day week, on 
Friday they fell to 72s. 6d. one month and 72s. cash, im- 
proving, however, on late Change. Monday also showed an 
improv t, and yesterday there was a large business done 
at prices up to 76s. cash and 76d. 6d. one month. There was 
a decline again, however, in the afternoon. To-day’s market 
has been firm, the prices being 75s. 7}d. to 75s. 9d cash, and 
76s. 13d. to 76d. 3d. one month, closing sellers at the highest. 
The prices of makers’ special brands have remained firm, but 
unchanged. The demand is still very great both for home 
consumption and for shipment; and the withdrawals of iron 
from public stores are very considerable, being 2700 tons last 
week from Messrs Connal and Co.’s stores. Last week’s ship- 
ments of Scotch pig iron were: Foreign, 7130 tons; coast- 
wise, 6070 tons; total, 13,200 tons; corresponding week last 
last year, 10,821 tons. The total shipments from Christ- 
mas till the end of last week were 84,066 tons, or an increase 
- ae tons over the shipments in the corresponding period 
of 1870-71. 


The Engineering Trade and the Short Time Movement.—A 
conference of engineering employers and employés is to be 
held in Glasgow on Friday afterhoon to discuss the men’s 
_—— to reduce the length of the working week to 51 hours. 

onsidering that the demand is already either actually or 
ow conceded in Edinburgh and Leith, Kirkaldy, 

undee, Arbroath, and Aberdeen; that it is also conceded to 
the Glasgow iron-moulders, who are some thousands strong ; 
that the demand has been granted by at least one firm, 
namely, Messrs. Robert Harvey and Co.; and that Messrs. 
Mirrlees, Tait, and Watson’s men have this week struck 
work with the determination to remain out until the 51 hours 
system is conceded as the rule of the trade, it is difficult to 
see how the employers can successfully resist or permanently 
stave off what seems to be inevitable. So far as opinion has 
been polled many | the men it certainly seems as if the great 
majority of them had firmly resolved on having the 51 hours 
system established. 


Proposed Widening of the North Bridge, Edinburgh.— 
This subject was again discussed yesterday at a conference of 
representatives of the Town Council of Edinburgh and other 
public bodies. A plan was pro’ , and generally approved 
of, which aims at throwing the whole breadth of the present 
pavements into the roadway, and to have a new footway, 
11 ft. wide, on either side, supported by iron beams. ‘This 
scheme is estimated to cost 10,000/., towards which the 
Tramways Company are bound to pay 25007. In the mean 
time all the proposed plans are to be considered by the engi- 
neers of the various public bodies, with the view of having a 
report upon them for a future conference. 

Royal Scottish Society of Arts.—The ordinary meeting of 
this society was held in Edinburgh on Monday evening, Mr. 
Ivory, the president, in the chair. Mr. John Paterson, C.E., 
read some notes regarding the construction of sewerage and 
sanitary apparatus. He maintained that the authorities had 
sufficient power to enforce efficient superintendence of the 
construction of drains, and said there was no risk of danger 
from foul odours when sewerage was executed in a fair and 
legitimate manner, and the sanitary apparatus was of good 
quality. He also remarked that he was in favour of deodor- 
ising foul odours by boxes of fresh charcoal in openings over 
the sewers. Mr. J. G. Winton, C.E., read a paper “On 
Sanitary Siftings.” He thought the streets should be watered 
with sea water, as it had the property of delaying putrefac- 
tion, and if the sewers were flushed with it the main arteries 
would be kept in pickle, and be much more wholesome than 
at present. The members then proceeded to discuss the 
paper read at the previous meeting by Dr. Macadam on the 
water supply, and those read that evening by Mr. Paterson 
and Mr. Winton. 


Dundee Water Commission—Conference with Mr. Leslie, 
C.H.—On Friday last a conference, which lasted for several 
hours, took place between the Water Commissioners of 
Dundeé and Mr. Leslie, their consulting engineer, vice Mr. 
Bateman dismissed. There were twenty-five members present. 
Mr. Leslie was questioned most minutely upon many of the 
points bearing — the differences between the scheme pro- 
posed conjointly by himself and Mr. Stewart, and that pro- 
posed by Mr. Bateman. His statements seemed generally 
to beso satisfactory to the Commissioners generally—or, at 
all events, to a majority—that it is probable that the Bill 
that is lodged before Parliament will be proceeded with this 
session. 


The Use of Mineral Oils in Lighthouses.—A copy of the 
recent correspondence which has taken place between the 
general lighthouse authorities, the Board of Trade, and Cap- 
tain Doty, relative to proposals for substituting mineral o1 
for colza oil in lighthouses, and showing the steps taken, and 
the experiments made in that direction since June last year, 
has just been issued in the shape of a Parliamentary paper. 
From this it appears that the Board of Trade have sanctioned 
the use for one year of Captain Doty’slamp burning mineral 
oil at Stornoway, Dhuheartach, Mull of Kintyre, Pladda, and 
Pentland Skerries, on the terms proposed by that gentleman, 
viz., that he should be paid one year’s saving at each light- 
house at which it is introduced. They consider, however, 
that they are not yet justified in binding themselves to give 
the same terms for the use of the a at each lighthouse 
where it may be introduced, for though, from a voluminous 
report by Professor Tyndall on the relative merits of the 
“ Boty” and “Trinity House” lamps, the former appears to 
be the better of the two, they believe that the general 
adoption of mineral oils still requires deliberation and dis- 
cussion. In adespatch from the Trinity House to the Board 











of Trade, dated 18th ult., they announce that, having 

to the opinion expressed by Mr. Valentin, that much is to 
be learned as to the best means for perfecting the combustion 
of mineral oils, and of the remarks of Professor Tyndall on 
ped pn a ed of ayer more of the capabilities of gas 
relatively to paraffine before making any sweeping change in 
favour of the latter, the Elder Brethren pero. to proceed 
for the present to apply A geomet at a limited number of sta- 
tions only, selecting such as are in progress of reorganisation, 
= Fhanbosough and Start, and some catopric establish- 
ments. 


Association of Engineers in Fe pe wes usual monthly 
ss association was held last Wednesday evening 
—the ident (Mr. John Sutherland) in the ir. Mr. 
Archibald Gardner read a paper on the “ Application of Ma- 
chinery to ey Purposes,” in which he explained very 
minutely the different systems of working coal, and the 
various methods in which machinery is employed in these 
oo for the purpose of reducing the expense of working 
the coal; and he also pointed out how these methods might 
be further improved upon. A lively discussion of the subject 
followed the reading of the paper. 

Operations at the Tay Bridge——The seventh pier of this 
great engineering structure was sunk into position last week, 
and the — for the first span were fixed in their proper 
place. @ operations are now p ing with great 
energy. 

The Caithness Railway.—It is expected that active opera- 
tions in connexion with this railway project will be com- 
menced simultaneously at Wick and Thurso in about a fort- 
night or three wee. 








NOTES FROM SOUTH YORKSHIRE.. 
SHEFFIELD, Wednesday. 

Strike at Huddersfield Corporation Reservoirs.—A very 
large number of men, it is said some hundreds, employed 
by the Huddersfield Corporation Water Works in the con- 
struction of the storage reservoirs at Blackmoorfoot and 
Deerhill, have struck work in consequence of their demand 
for 50} hours per week being refused. Their cessation of 
works has naturally caused a good deal of indirect incon- 
venience. 


Cleansing of Sheffield, Rotherham, and other towns on the 
Don.—During the past fortnight upwards of 2400 tons of 
night soil and ashes have been removed out of the borough of 
Sheffield, and —— efforts are being made to continue 
similar action until the town is in a descent sanitary condi- 
tion. At present small-pox and other zymotic diseases are 
very prevalent. lhe Corporation of Rotherham have 
appointed a committee to confer with the Corporation of 
Doncaster and other corporations as to the pollution of the 
river Don. The same corporation have instructed their 
surveyor to make a strict examination into the drainage of 
the borough and to report thereon. The drainage is at pre- 
sent in a very bad state indeed. 


Rotherham Water Works Reservoirs.—Moessrs. Logan and 
Hemingway, contractors, are understood to be pushing for- 
ward as rapidly as possible the new — reservoir for the 
Rotherham Corporation Water Works at Ulley Brook. 


Sheffield Water Works Reservoirs.—The Strines reservoir 
of the Sheffield Water Works Company is now ina nearly 
complete state. The embankment is being trimmed up, and 
other finishing touches are being effected ; the area of this 
reservoir is over 100 acres and its depth when full some 80 
or 90 ft. The Dale Dyke, and Dam Flask reservoirs of the 
same company are _— — on with, under the able 
superintendence of Mr. John Gunson, resident engineer of 
the company. The Langsett, or Ewden, set of storage 
reservoirs has not yet been commenced. 

The New Music Hall, Sheffield.—This undertaking is 
making very satisfactory progress, the hall being nearly com- 
plete externally. The capital of the company is 15,0007. At 
the ordinary general meeting of the shareholders, held at 
Sheffield on Monday last, it was resolved to issue 50001. worth 
of new shares of 301. each ; and it was stated that a contract 
had been entered into with M. Caville Coll, of Paris, for a 
new and splendid organ to cost 60007. 

Railway Tram at —— Sheffield.— Messrs. E, Vickers, 
Sons, eo | Co. (Limited), having applied to the Sheffield 
Town Council for permission to put down a railway tram at 
right angles to the public at Brightside, Council 
have agreed to the request, subject to a — egeeanent 
being entered into for the protection of the public, the Local 
Board retaining power to order its removal in case it is found 
dangerous to the traffic. : 


Wood Distillery near Sheffield.—Messrs. 8. and J. W. 
Vaughan, charcoal, &c., manufacturers, of Grimesthorpe, 
near Sheffield, having applied to the Sheffield Town Council 
for ission to erect a wood a Grimesthorpe for 
making pyroligneous acid, the Council have decided to refuse 
such permission on the ‘ground that the business would be 
offensive to the neighbourhood. 


Colliery on Fire in South Yorkshire.—After careful con- 
sideration Mr. Wardle, Government Ins , and other 
mining engineers, have arrived at the conclusion that the 
fire which broke out in the Darfield Colliery, near Barnsle 
last week, isthe work of an incendiary, and a reward of 50/. 
is offered for the discovery of the offender or offenders. It is 
presumed that the fire is now out, and that the pit can be 
cleared by means of jets of steam. 


The New Works at Unstone.—It is stated that Messrs. 
Flockton and Abbott, architects, Sheffield, have completed 
their survey for the new works of Messrs. Wilson and 
Cammell, at Unstone, near Dronfield, and operations will be 
commenced as soon as possible. Mr. Woofinden, late of the 
Duke of Norfolk Collieries, Sheffield, has been appointed 
secretary to the company. 





ENGINEERING. 


[Fes. 16, 1872, 





———— 





NOTES FROM PARIS. 
Panis, February 12, 1872. 
Jomsts or Tix-Lovep Leap Pires. 

Ix reply to a question raised by one of your corre- 
spondents in a recent number on the subject of soldering 
tin-lined lead pipes, I send you the following information 
supplied to me by M. Hamon: . : 

To prevent the melting of the tin lining during the ap- 
plication of the hot solder, and to avoid the formation of 
globules which might choke up the pipe, and divide 
it at the point of junction, M. Hamon places at the 
junction a short length of tin tube of the same diameter 
as the bore of the pipe, and a few inches in length. The 
solder may be shaped on the exterior, either in the 
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form of an egg or of a cup,as in the sketches. If during 
the application of the solder, the tin lining melts, the tube 
arrests it, and attaches itself to the pipe, forming a very 
solid joint. An ordinary flanged joint may also be made, 
or the form shown in the sketch may be adopted, m which 
the ends of the pipes are enlarged, and drawn together in a 
double cone of tin. By this means a perfectly tight joint 
is obtained without the use of heat. It follows as a 
necessary consequence that though fitting up the tin-lined 
pipes is not so easy an operation as when the ordinary ones 
are employed, still by simple means all the difficulties can 
be avoided, and the decided sanitary advantages of the 
lined pipes make amends for the inconveniences. 


Tus MArixe Gyroscope. 

M. E. Dubois presented to the Academy a note on the 
application which he has made of the gyroscope to the 
steering of ships. This application is based on the invaria- 
bility proved by Foucault, of the plane of rotation of a 
metallic ring excited by a great velocity. It will be remem- 
bered that this savant used this immobility to give a new 
demonstration of the rotation of the earth. The apparatus 
which M. Dubois has made, has for its object to give the 
number of degrees on the starboard or larboard, when the 
requirements of naviysation oblige a vessel to change its 
course. 

The ring is traversed by an axis carrying a pinion, 
and terminated by two points resting in agate bearings fixed 
to a metallic horizontal circle, which can turn around two 
pivots supported by a vertical circle, Lastly, this circle 
itself is supported by two pivots, of which the upper 
traverses a third circle, and carries a needle placed close 
to a dial. 

When the ring is in motion, the invariability of its 
plane produces an invariability of the indicating needle. 
The apparatus is hung so that the rolling and undulation 
have no effect on the plane ef rotation. 

Movement is given to the ring by gearing carrying a 
pinion and rack, which engages with the pinion on the axis 
of the ring, and which, by means of the rack and a lever, 
can be thrown out of gear with the pinion of the ring at a 
given moment, and leave the ring to revolve with perfect 
freedom. 

The experiments made with the apparatus have given 
very satisfactory results. The ring received a velocity of 
from 6000 to 8000 revolutions per minute, and remained 
in action during eight minutes. When the deviation of 
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sufficient, in order to obtain it fur another course, to put 
the ring in motion at the moment when the vessel is put 
on the required tack, and to compare the angle given by 
the needle of the ring with that of the compass needle. 
The difference between the two angles will be the difference 
for the two directions. 

M. Dubois’ apparatus is, besides, provided with a special 
arrangement, by which can be obtained the deviation of 
the compass without knowing the first deviation for a given 
orientation. To effect this a magnet is placed on a disc 
exactly above or below the magnetic needle, and this disc 
can be removed or brought near the magnetic needle by a 
rack. The distance of the centre of the needle from the 
centre of the magnet is indicated exactly by means of 
divisions on the rack. By a simple calculation can be 
deducted the deviation for any given orientation from the 
deviation observed under the influence of the magnet in 
the angular position, the distance of which is known by the 
aid of the gyroscope. 

It would seem that this invention is the point of de- 
parture of some interesting investigations, with the object of 
creating a new method of determining the disturbances of 
the compass on boardship. 

During the last sitting of the Academy of Sciences a 
communication was submitted by M. Ledien, in which he 
pointed out objections to M. Dubois’ marine gyroscope, of 
which we spoke on the 28th of January. M. Dubois ob- 
serves that the fundamental characteristic of the Foucault 
gyroscope consists in this, that the axis of rotation of the 
ring has an absolutely fixed direction in space. 

Now let us imagine the axis in question extended into the 
heavens, it will determine there a point which will be im- 
movable in relation to the stars. It follows that without 
employing the gyroscope, one can obtain a fixed direction 
by which all the azimuth movements of the ship can be 
measured by a simple astral observation. This question 
was investigated in a work published in Spain in 1848, by 
Antonio Doral, under the title “‘ Du Compas de Routes.” 
Besides the use of the gyroscope for the purpose under dis- 
cussion, it cannot be for a moment compared with an astro- 
nomical observation, for the instrument must be submitted 
to the action of rolling and pitching, and from this influence 
it must happen that the indicating needle must be affected. 
Now these more or less extended oscillations deduct 
seriously from the useful effect of the apparatus, and the 
exact deduction of the angles. 

It results from these considerations that the marine 
gyroscope, admitting even that it could be conveniently 
employed, would only be really useful, first, during cloudy 
weather ; seeond, on acalm sea; third, when the variations 
are calculated fora given course, and fourth, when there is 
an absolute necessity to know the deviations on the 
various courses of aship. The conditions seldom present 
themselves in practice. 


Tue BALLoon or M. Durpvy-pe-Léme. 


Ou Friday, the 2nd of February, at 1.30 p.m., the screw 
aérial machine constructed by M. Dupuy-de-Léme, rose from 
the court-yard of the Fort Neuf, at Vincennes. The ascent 
of the machine, which was built by order of the Govern- 
ment, took place in the presence of an official commission, 
nominated by the Minister of Public Instruction 

The balloon had on board MM. Dupuy-de-L* me, Lédé, 
engineer in the marine, Yon and Dartois, aérostats, and ten 





the compass of the ship in a given course is known, it is 


other persons, forming altogether a total of 14 men. 





CENTRIFUGAL PUMPING ENGINE. 


CONSTRUCTED BY MESSRS. MARQUIS BROTHERS, ENGINEERS, GLASGOW. 


Buepaucr. 
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MARQUIS'S CENTRIFUGAL PUMP. 

Ws give, above, a perspective view of a centrifugal pump. 
ing engine constructed by Messrs. Marquis Brothers, of 
Glasgow. The arrangement is so cleatty shown by the 
engraving that scarcely any explanation will be n 
It will be seen that the engine and pump are fixed on the 
same bedplate and are connected by frictional gearing, the fly- 
wheel of the former being pocnents | around its periphery and 
gearing into a corrrespondingly grooved pinion on the pump 
spindle. The arrangement is very compact and provision is 
made for obtaining ready access to the pump disc by remov- 
ing a side door with which the — is fitted. The piston 

, connecting rod, and pump spindle are of steel and large 
bearing surfaces are provided. The particular pump shown 
is intended for use of ship board for pumping out water, 
ballast, &c., or for circulating the water in surface con- 
densers. In some cases Messrs. Marquis Brothers substitute 
ordinary for frictional gearing, while in others, as, for in- 
stance, when the lift is low, they connect the engine direct to 
the pump spindle. 








EGYPTIAN RAILWAYS. 
To THe Eprror or ENGINEERING. 

Srz,—Your review of M. Delorme’s work on the manage- 
ment of Egyptian railways has excited much interest here, 
and I hear has been brought under the notice of the authorities. 
I trust it may do some good, but I fear not. Making all due 
allowance for M. Delorme’s prejudices as a Frenchman, there 
is yet a vast amount of truth in what he says about the idle 
and corrupt administration of affairs. I have no question 
Mr. Sidebotham, as, indeed, all the English engineers I know, 
do to their utmost their duty, but if. Mr. Sidebotham and his 
fellow-countrymen were asked, “Is the general manage- 
ment to your satisfaction ; do your representations meet 
prompt attention, and are grievances oe redressed ; is 
the general condition of the engines and rolling stock such 
as would be considered creditable on an Englis railway f 
I have no manner of doubt their replies wouid be in the 
negative. -As regards the goods traffic, I for one know there 
is an amount of mismanagement that, if known in Eng 
would be thought almost incredible. Fancy 160 bags of 
cotton seed despatched from Zifta to Alexandria neve? 
reaching their destination! This occurred very recently. 
Robbery, roguery, and rascality of all kinds with few excep- 
tions distinguish the Arab management at every station, 
and Englishmen are powerless to stop it. The wet 
tion in the way of water-closets, especially for ladies, 18 
something fearful. Accomodation did I say ?—the word should 
not be used. Let any one go to the Alexandria or Kaft ee 
stations (Kaferhuyat, I should premise, is the midway 
tion, like Swindon or Rugby) and then say whether E, 
management does not want exposing. have lived some 
years in Egypt, and I never could see that smalle ae 
attempt has ever been made to enforce decency, comalae’, all 
the ordinary requirements of civilisation. No, despi le 
Delorme’s prejudices, he has told many very uD 


truths. 
Yours truly, 


Alexandria, Egypt, January 25, 1871. A 





GoLp In QuEENsLAND.—The extent of the alluvial oo 
quartz ground worked in Queensland in 1870 of 
officially computed at 1377 square miles. The numb 
steam-crushing machines at. work was a8 follows:—va™ 
and Boyne, 2; Cape River, 1; Crocodile Coat, Kilkivss, 
Cawarral, &., 8: Gilbert Ranges, 1; Gympie, 4; ‘33, The 
1; Ravenswood, 5; and Peak Downs, 4; 26,758 tons 
quantity of quartz crushed during the year was ©), 
with an average return of 1 oz. 16 dwt. 214 gt. Pe 
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RECENT PATENTS. 

lowing specifications of completed patents are all 
Pn an the ba nog 1871; and that year should be given 
in ordering them, at the annexed prices, from the Great 
Seal Patent Office, Chancery-lane. 

(No. 651, 6d.) William Inglis, of Bolton, and John 
Frederick Spencer, of Westminster, patent arrangements of 
compound marine engines having ordinary slide valves fitted 
for admitting steam to the high-pressure cylinder, and pro- 
yided with cylindrical admission and exhaust valves to the 
low-pressure cylinder. We have doubts whether this par- 
ticular combination is patentable. 

(No. 657, 1s. 6d.) Frederick Joseph Bramwell, of 37, 
Great George-street, patents arrangements of kilns specially 
intended for burning Portland and other cements, the patent 
also including modes of constructing kilns for drying “slip.” 
These plans are worthy of the attention of cement manu- 
facturers ; but we cannot describe them briefly. 

(No. 658, 8d.) Thomas Hardcastle Sykes and James 
Stokes, of Edgeley, patent a mode of admitting air to boiler 
furnaces through openings in the sides and top of a kind of 
narrow cast-iron box or casing placed just beyond the 
bridge and communicating at its under side with an air pas- 
sage. There have been such an almost endless number of plans 
for admitting air at the bridges of furnaces, both patented 
and brought into use without being patented, that it would 
be almost impossible to say: whether the arrangement pro- 

by Messrs. Sykes and Stokes is novel or not. 

(No. 670, 2s. 10d.) Henry Lee Corlett, of Inchicore, 

tents the arrangements of railway carriage lifting appa- 
ratus, illustrated and described by us on page 390 of our 
last volume. 

(No, 674, 1s. 4d.) Frederick Hale Holmes, of Mortlake, 
patents arrrangements of apparatus for working fog horns 
for lighthouses, &c. The plans could not be described 
briefly, ‘but we have little doubt that they will successfully 
let off unearthly noises at certain intervals as they are de- 
signed to do. 

(No. 676, 10d.) Robert Boby, of Bury St. Edmunds, 
patents the neat arrangement of self-acting corn screen, 
illustrated by us on page 372 of our last volume. 

(No. 679, 8d.) Vaughan Pendred, of Crohill House, 
Dulwich, patents arrangements of vertical boilers in which 
there is placed above the firebox proper, a kind of combus- 

tion chamber of square section in plan, the chamber being 
intersected by water tubes which are disposed in series 
crossing each other at right angles. The principal feature 


Fia. |. 





Fic.2 



















Oo 
oO 
cn) 
oO 
Cu) 
iil 


1 ith 
it 
List 


o 
oO 
G 
i) 
vn) 
I 


Way yy 


© 
Oo 
@ 
oO 
oO 


Thee 
el 
i} 




















[seed 


cee a as 











claimed is fitting the ends of these cross tubes with nozzles 
. shown in the annexed sketch, those at one end being 
Tee tewards and those at the other end downwards. 
te object of this arrangement is to cause a current to 
ene the tubes in the direction of the arrows; 
. = doubt whether a sufficiently rapid circulation could 

tained by such means. Figs. 2 and 3 show modified 
ye which are included in the patent. 

(No. 685, 28. 6d.) Alfred Tylor, of 2, Newgate-street, 
Patents a variety of arrangements of cocks and valves for 
ia € the discharge of water. Many of these arrange- 
ao es Very ingenious, but it would be impossible for 

(n _ them in the space available here. 

% 688, 4d.) Alfred Vincent Newton, of 66, Chancery- 
Tahsin as the agent of James Henderson, of New 
with cxides of supplement to the mode of treating cast iron 
ont and fluerides known as the “‘ Henderson process,” 
pee eon, noticed in our pages. According to the 
his now under notice, Mr. Henderson proposes to employ 

for treating better qualities of iron than that 
it was originally intended to deal, it being 
employ mage proportions of oxides than are 
necessary when treating irons containing 1 
Percentages of Phosphorus and vaphads Thus it fs oy 
foundry - deal with the better qualities of iron for 
tions of by en by treating them with larger propor- 

‘des and smaller proportions of fluorides than are 


with which 
intended to 


employed when dealing wi - 
(No, 698, 104.) ing with cruder materials. 


ke, patent 


Arthur Wallis and James Stevens, of 
the arrangement of hay and straw 


elevators favourably noticed by us in our account of the 
Wolverhampton Show, of the Royal Agricultural Society 
in July last. 

(No. 704; 8d.) Phineas Barnes, of Troy, U.S., patents 
the neat: arrangement of hose-coupling, illustrated and 
described by us on page 465 of our eleventh volume. 

(No. 706, 1s. 8d.) Henry Kesterton, of the Star Works, 
Heneage-street, Birmingham, patents an arrangement of 
railway brake, in which the brakes are removed from the 
wheels by tightening a chain which extends from end to 
end of the train, and which, when so tightened, raises 
the ends of the brake levers. On the chain being 
slackened, the levers descend and apply the brakes, the 
descent of the levers being assisted by the action of springs. 
Mr. Kesterton’s plans resemble in many points those of 
Mr. Naylor and Mr. William Bridges Adams, and we 
much doubt if there is anything new in it. We notice that 
Mr. Kesterton proposes to pass the brake chain along the 
sides of the carriages about the frame level, a position in 
which the sinuous motion of the carriages in traversing 
curves would cause much inconvenience. 

(No. 707, 10d.) Henry Kesterton, of the Star Works, 
Heneage-street, Birmingham, patents a mode of easting 
hollow ingots suitable for drawing into tubes, &c. Accord- 
ing to these plans, the metal is run into a strong metal 
mould fitted with a core which can be raised up through 
the bottom or drawn downwards by hydraulic power. 
The mould being partially filled with molton metal, a cover 
is placed on it and secured and the core bar is then forced 
up into it. On the metal being set, the cover is removed 
and the upper end of the core bar is fitted with a slightly 
larger top piece or cap than that with which it was pro- 
vided when it was forced upwards. This enlarged cap 
being put on the bar is drawn down again, the enlarged 
cap compressing the cast metal during its passage. 


THE NEW YORK SOCIETY OF PRACTICAL 
ENGINEERING, 
NaruraL Gas WELLS. 

THE stated meetings of this Society (for the winter ses- 
sion, 1871-72), have been resumed. On a recent occasion 
Professor Henry Wiirtz gave a comprehensive account of 
the gas wells now attracting attention in many portions of 
the United States, as an economical source of heat and light. 
In the State of New York alone, extending east and west, 
at least 200 miles, are three separate belts of gas-bearing 
formation, each belt having an average width of 10 miles 
and a thickness or depth of 100 ft. more or less. In one 
of the wells at West Bloomfield, in this State, having a 
depth of 500 ft. and a bore of 5 in.; the flame shot up toa 
height of 30 ft. above the surface, and at times the flow of 
gas has reached as much as 5 cubic feet per second, or 
420,000 ft. per day. This gas has nearly 83 per cent. of 
light carburetted hydrogen and 8 per cent. of olefiant gas, 
with an illuminating power of from five to six candles. In 
heating power the daily product of this well is calculated 
as equal to 14 tons of anthracite coal. The gas-formations 
in New York State would maintain 3000 wells like this for 
100 years. Among wells in other portions of the country 
is one in Knox County, Ohio, which gives a flame 20 ft. 
long and a diameter equal to that of a hogshead. One of 
the wells in Venango County, Pa., issues gas having an 
estimated pressure at the mouth of 200 lb. to the square 
inch. Instead of being burned under a boiler in the usual 
manner, the gas from this well is run direct into engine 
cylinders and gives a mechanical effect equal to 60 lb. of 
steam. After leaving the engine it could, were there any 
occasion for it, be used as fuel. At Erie, Pa., one well has 
been flowing without diminution for nine years. Here the 
gas is struck ata depth of about 500 ft. A gas well costs 
for boring about 1500 dols., and will yield fuel for a 200 
horse power steam boiler. At the water works of the town, 
steam for pumping is kept up by one-half the yield of a 
single well,*the remainder going to waste. Before the gas 
was used, the daily expense for coal was 10 dol.; even as 
far west as Kansas gas has been struck in boring for coal, 
the well emitting 10,000 cubic feet per day. Other examples 
of a similar character are found in Mississippi and Louisiana 
in the south, and from Michigan and Canada far to the 
north, The speaker concluded by expressing his belief 
that in numerous very large districts in the United States 
every house should be both warmed and lighted by gas 
drawn from the natural subterranean reservoirs. 


Rock-Borine AND TUNNELLING. 

Included in the proceedings of the same meeting was an 
interesting paper by Mr. Robert Weir, C.E., on rock-boring 
and tunnelling, in which were sketched and compared the 
different varieties of mechanism most widely approved for 
these operations. Incidentally were mentioned: some of the 
experiments made under the auspices of the United States 
Government in sinking wells in the great waterless plain, 
Llano Estacado in Texas and New Mexico, where water 
was struck at depths varying from 860 ft. to 860 ft. The 
water rose in the wells from 70 ft. to 750 ft. ; these wells 
were sunk by a method now obsolete, but which was used 
to some extent in putting down oil wells in the early petro- 
leum excitement, a dozen years ago, by those not able to 
afford the cost of improved machinery. It was known as 
“ kicking down.” A hickory sapling 40 ft. or 50 ft. long 
would be chosen; the heavy or butt-end would be fastened 
firmly to the ground, so that the whole would form an 
inclined spring pole ; two-thirds of the way from the butt 











to the whip-end was secured the work for the drill and 


the feeding screw, while on the extreme free or whip-end 
were secured a pair of rope stirrups and handles. To 
operate the apparatus, one or two men would stand at the 
whip-end and : alternately throw their weight upon the 
pole and release it. By this means the drill was forced 
down to strike by the weight of the men, and lifted by the 
spring of the pole, a man meanwhile attending the drill by 
turning it and at the same time feeding it as the work 
proceeded. 


Pyevumatic Prorutsion ror Street Cars. 

At the subsequent meeting, January 3, the president, 
James A. Whitney, read a carefully paper “on 
“ Pneumatic Propulsion for City Cars,” having especial re. 
ference to the needs of New York city, where rapid transit 
from the lower part of the city to the upper, and to the 
suburban villages lying northerly therefrom, is a matter of 
paramount and constantly’ increasing importance. The 
system of forcing cars bodily through a tube of slightly 
greater diameter, either by a fair blast behind or by a partial 
vacuum in front of the car,.was advocated as the best for 
an elevated way, which should be carried above the 
roofs of the buildings upon suitable iron supports. 
The tube should be of boiler iron, strengthened by annular 
braces, lined with wood, and provided throughout its length 
with glass windows to avoid the necessity of artificial 
illumination in the daytime. - That glass would bear all 
the pressure required in working the line is shown by its 
capacity to bear pressure when not suddénly applied. For 
example, in some experiments made by the Franklin In- 
stitute a glass window in a steam boiler withstood the pres- 
sure until it reached twelve atmospheres, or 180 Ib. to the 
square inch. In operating such a line, turn-outs would 
have to be provided at the stations to permit one car to 
stop without detriment to others in the tube. For a tunnel 
of large size, and with double tracks (like that which the 
projectors of the pneumatic tunnel under Broadway now 
propose to substitute for the latter, and which, if made, is 
to be 81 ft. wide and 184 ft. high), the old system of Clegg 
and Samuda, a piston propelled through a tube, and con- 
nected to cars outside with certain suggested moditications 
in the construction of the Jongitudinal valve would afford 
comparative utility, locomotives being, from the nature of 
the case, inadmissible. The plan of placing a tank of com- 
pressed air on the car to operate ‘its driving engines in lieu 
of steam is now attracting much attention in the States, 
and is applicable to surface street railways. Trials have 
been made in New Orleans and Chicago with satisfactory 
results, but only in summer, when the liability of freezing 
in the cylinders, because of the heat rendered latent by the 
expansion of the air, is not so great. To remedy this 
obvious drawback, several methods have been proposed, 
among others that of passing the compressed air pipe on its 
way from the tank to the cylinders through the furnace 
used for heating the car. A better mode would be to pro- 
vide the cylinders with jackets, through which the gaseous 
products of combustion could be made to pass on their way 
to the chimney. During the intense heat of an American 
summer the exhaust from the pneumatic engines should be 
thrown into the interior of the car to cool its atmosphere, 
and the power should be so arranged as to be capable of 
quick transfer from the driving axle to the brakes. 

In the discussion which followed the reading of the 
paper, the venerable Peter Cooper, in speaking of the use 
of spiral fans for producing an air blast, gave an interesting 
sketch of the locomotive built by him in 1829, and the 
first ever made in an American workshop. The tubes of its 
boiler were formed of gun-barrels, and to insure a draught 
to the furnace a screw or spiral wheel was placed in the 
smoke-stack, and connected by a strap and pulley with the 
driving axle. Dr. Gilbert advocated elevated pneumatic 
tubes, with the cars propelled through them, and explained 
a simple system of providing access at stations; also a 
method of using compressed air for starting the cars at the 
elevated stations. In connexion with this, Mr. Hamilton 
E. Towle suggested the application of the slightly inclined 
planes in common use on ordinary railways for facilitating 
the stopping and starting of trains. Mr. J. K. Fisher gave 
a general sketch of heating the compressed air supplied 
from tanks to car engines by means of gas carried under 
compression in suitable reservoirs attached to the car. 





SCOTTISH ASSOCIATION OF ENGINEERING 
AND SHIPBUILDING DRAUGHTSMEN, 
Tuts association was formally ushered into existence on 
the evening of the 1st instant, when the first public meeting 
was held in Glasgow, under the presidency of Mr. Julius 
Drewson, who delivered the ina address. 

After making some introductory remarks, and thank- 
ing the members of association for conferring the Foy of 
honour upon him, the president to state the 
most important object of the business of the association 
would be to trace relations between ical mechanics 
and scientific principles, and tc in te the mode in 
which the operations of the mechanical draughtsman can be 
advanced by the application of pure science, so that in per- 
forming the work which he has to accomplish his ao gr) 
may eg hy the intelligent application of the laws of 
nature. great progress @ in engineering science 
during the present century was evident, he said, by com- 
paring the practice of the early days of anes 
those of the present day. The invention of a 
prime mover, which should be independent of the action of 
wind, and which, without being fettered by being situated 





where falls of water were available, could be placed anywhere, 
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and extended indefinitely, possessed advantages wholly un- 
attainable without oak a ime mover, pact therefore 
destined to produce an entire revolution in operations de- 
pendent on the exertions of dynamic force. Reference was 
made to the Comet steamship, which was launched on the 
Clyde, in 1812, and actually sailed, or steamed, against wind 
and tide, to the great astonishment of our forefathers ; and 
it was to a Scottish engineer that the honour was due of 
making the great discovery that steam could be successfully 
applied as a motive power on board ships. Another discovery 
of lemnenes value to engineers end to mankind generally, 
was that of the applicability of iron in shipbuilding, a dis- 
covery which was also made on the Clyde. In the instance 
of the Vulcan, the first yessel ever built of iron, a question 
was solved, which at the time was but little understood by 
engineers, namely, how to build a vessel wholly of a material 
about eight times heavier, specifically, than the element on 
pone 0 surface it was to float like one built < pone os 
ca je of carrying even a ter 0 es er 
pe times had the priviloge of camining the Vulcan, and 
had been greatly delighted to find her neat in form and 
strong in construction. Angle irons were not known at 
the time when she was built; but her ingenious builder 
was resolved to conquer all difficulties, and he cut 
up plates in narrow strips, which he welded into long 
lengths, and then bent over the anvil, thus producin 
frames and angle iron, which, when bent to the a 
form, were as strong and looked as well as those in modern 
ships. Mr. Drewson next instanced the case of George 
Stephenson in connexion with engineering progress, that 
eminent man having given it as his opinion more than thirty 
years ago that locomotives could even then be so constructed 
that they might draw a train on a permanent way at the 
great speed of sixteen miles an hour—a speed which he 
actually attained. Not one of those three examples of 
engineering progress was the result of accidental observation, 
but was due rather to patient investigation. Engineering 
has rapidly been changing character within the last ten or 
fiiteen years. It is now, much more than formerly, a suc- 
cession of scientific improvements. Formerly it was enough 
to travel in a beaten path; now it is far otherwise, as en- 
gineering is in all directions full of novelties, which are 
themselves the dictates of science. The modes of con- 
veyance both by land and sea are full of examples of the 
application of Nature’s laws. The material which the 
engineer employed is rapidly being superseded—stone and 
wood by iron, and iron hy steel, and the latter pro- 
duced in a manner entirely new, and by the application of 
rinciples that were far from being obvicus at first sight. 
he progress of scientific engineering was illustrated by 
reference to the Mont Cenis Tunnel, the Suez Canal, the 
Atlantic Cable, the Pacific Railroad, &c., works whose 
design required an extensive acquaintance with the prin- 
ciples of engineering in its different branches, and an amount 
of experience that was only gained by many years’ study. 
Larger ships are being built involving the application of 
greater pe power than was formerly required. Rail- 
ways and telegraphs are rapidly extending, harbours are in- 
creasing in magnitude, manufactories and workshops are 
greatly expanding, machinery and machine tools are in- 
creasing in size and power, locomotives are now ascendin 
great slopes where the a of goods by other modes 
of traction is impossible, t and traction engines 
have been greatly improved and now form important means of 
conveyance, and steam is now applied in an immense variety 
of ways, for agricultural parpous, for hoists and cranes where 
heavy loads are easily | , for fire-engines, for printing, 
and for many common household operations. The great and 
prominent improvement in the steam engine, in its applica- 
tion both on land and sea in recent years, is in being able to 
effect great saving in fuel, increasing the efficiency of the 








engine, and in reducing the weight and improving the | ; 


accessibility of all its moving parts. In all classes of steam 
engines the advantages of using high-pressure steam without 
the risk of breaking the moving parts, and of a high degree 
of ex ion, ate now largely appreciated. Surface condensa- 
tion 1s also one of the great improvements effected within the 
last few years, and in marine engines its advantages are 
especially notable ; a great saving of coal is effected, as the 
boilers are supplied with pure water, which is obtained from 
the condensation of the steam, instead of, as formerly, with 
salt water, and thus to a great extent the formation of scale 
in the boilers is prevented ; there is also the saving of a great 
portion of the power necessary to work the air pumps. The 
construction of a perfectly balanced slide valve long 
engaged the attention of scientific engineers. The records 
of the Patent Office show that upwards of 6000 patents have 
been registered since the time when James Watt invented 
and patented his fi slide valve. In steam boilers the 
laws which regulate the strength of material have been 
thoroughly investigated by engineers of high professional 
standing. The result of these investigations, based upon 
trials made by themselves and others, has furnished a com- 
plete table of the oan of different classes of iron, thereb 
enabling engineers to design boilers which can endure wit 
safety almost ay pressure of steam. These and other im- 
provements on the steam engine, more particularly as applied 
to steam navigation, aré of immense value, and have rendered 
the steamship, whether used for warfare or for mercantile 
purposes, capable of effectually superseding the sailing 
vessel, and thus the great ocean race of the China tea clipper 
ships, which recently received so much attention, and which 
reflected so much credit on the persons who designed them, 
has lost interest, as the vessels are entirely eclipsed by others 
of a much higher speed. Much more might be said of the 
a A en in engineering design and execution, but 
sufficient examples have been adduced to show the great 
superiority of the scientific engineer over those who are 
goes by the rule-of-thumb ; and, the speaker said, it was 
or the mechanical draughtsman not merely to know by rote 
the successive steps necessary in the various operations which 
have to be performed by him, but he must be acquainted with 





the principles or laws on which tRose operations depend; 








and he must be able to apply those principles in new de- 
velopments, if he wishes to keep abreast of modern en - 
ing progress. Mr. Drewson considered that it was t ugh 
such associations as the one he was inaugurating, by the 
means which they afforded to members of the profession to 
enable them to become acquainted with the laws of Nature, 
and to apply such of them as are involved in their various 
operations, and with all that is new in theory and practice, 
and by the incentives which they present to emulation, 
that the engineer of this country has hitherto been able 
to cope with, and even to surpass, t abroad. He was con- 
vinced that the Association of Draughtsmen would result 
in giving increased dignity and position to its members. His 
experience in Scotland, as well as in France, Germany, 
Spain, Denmark, and other countries, had justified him in 
the conclusion that the draughtsman is not estimated in this 
country according to his intrinsic worth ; and he could only 
ascribe the high esteem in which draughtsmen are held on 
the Continent to those noble institutions, the Polytechnic 
Schools, which are found in Continental countries, and which, 
by being generally endowed by the respective Governments, 
are pl within the reach of the humblest ranks, by whom 
scientific studies are earnestly pursued. Until a system of 
technical instruction is established in this country the mem- 
bers would require to depend upon their own energy and 

rseverance in their attempts to attain excellence. Mr. 
Deseesn enlarged still further on the benefits which might 
be ex to result from the association by the Pe rs read 
at its meetings, and the discussions arising out of them, and 
by the library and reading-room which it was proposed to 
establish in connexion with it. 








COTTON-GIN TRIALS. 


Tx second series of cotton-gin trials, supplementary* to 
those described in the Times of December 20, commenced in 
Manchester on the 15th ult., and were brought to a conclu- 
sion last Saturday. The object of the second series was 

artially to give to i not included in the 
t, but chiefly to allow manufacturers to profit by the ex- 
perience which the first trials had afforded them, and to test 
the value of any improvements which this experience had 
enabled them to effect. The patentee or manufacturer of 
any form of gin had hitherto been content, in most cases, to 
go on turning it out, according to pattern, in numbers re- 


tra 





— by the demand; and seldom possessed any intimate — 


owledge of its actual work upon large. quantities of 
material. It thus not anieeeste happened that a gin 
based on a correct principle was imperfect by reason of some 
defect in a matter of detail, and on the other handsthat much 
skill in contrivance and in workmanship was expended upon 
a principle essentially unsound. We observed, for instance, 
one gin, a typical example of the latter class, which at first 
sight seemed calculated to work with great rapidity and 
smoothness, and to turn out fibre and pot | in large quantity 
and unexceptionable condition. But its chief feature was a 
horizontal blade, placed under such circumstances that it 
was necessarily made thin. In actualpractice it has been 
found that any small lump in the fibre, or any accumulation 
of fibre at a particular spot, is liable to lift or bend up the 
of this blade in passing beneath it; and that at these 
points the blade is frequently chipped and broken by con- 
tact with another portion of the machine which it is intended 
to clear. Such breakages would, of course, be serious, even 
in the neighbourhood of a factory, but on a cotton estate, 
with no means at hand of repairing damages, a very few of 
them would render the machine altogether useless. 

The most remarkable of the machines which have been 
modified for the second trials is undoubtedly the knife roller 
gin, of Messrs. Dobson and Barlow, which has been altered in 
several particulars, and has had its speed of working greatly 
ine . This gin consists of a horizontal spindle, on which 
circular knives, comparable to quoits, are set obliquely at 
short intervals. As the spindle revolves, the knives pass 
just clear of a horizontal bar placed above them, in front of 
which is a Macarthy roller, and, as the cotton fibre is drawn 
out, the seeds fall down through the intervals between the 
blades. The alterations made in this gin, which are entirely 
the result of its having worked for several days under the 
observation of the manufacturers, consist chiefly in a change 
in the width of the blades, and in the de of their obliquity 
to the spindle. Pegs also have been p in the intervals 
between them, in order better to distribute the feed; and the 
construction of the Macarthy roller has been modified with a 
view to increased durability. The original roller was built 
up of discs of leather placed at right angles to their axes; but 
in the new one the discs are placed obliquely, like the blades, 
and it is hoped that this arrangement will enable the roller 
to retain longer the slight roughness of surface which 
materially assists it in holding and drawing out the fibre. 
A system of outside screws has been added, by which the 
relative distances apart of the blades, bar, and roller can be 
modified very speedily, without stopping the machine, and 
the construction of the feed board has likewise been some- 
what altered. It will be highly interesting, when Dr. Forbes 
Watson’s om fe is made public, to observe the changes in the 
quantity and quality of work which these various modifica- 
tions have effected. 

Dr. Forbes, the superintendent of the Government factory 
at Dharwar, has ordered one of the saw gins under his charge 
to be fitted with a roller and continuous wire saw like that of 
Cooper’s gin, exhibited by Messrs. Garnett. The result has 
as yet only been imperfectly tested, but it seems likely to 
afford a machine in which any breakages may be repaired 
with extreme readiness, and by the hands of ordinary work- 


men. 
Among the gins which make their first appearance in the 
second series of trials are two small hand churkas and an 
Emery’s saw gin. The latter is provided with a condenser, 
or pair of rollers between which the issuing fibre is received 


* See page 404 of our number of December 22nd last, 





and flattened into a coherent substance, so that it falls upon 
the ground instead of being blown to some distance by the 
draught of the machine. 

Until the quality of the fibre turned out by 
gins has been fully tested and reported upon, it would be 
premature to arrive at any conclusion wi to their 
respective merits. But tho trials have at least rendered it 
certain that in point of quantity of work the best saw ging 
have been beaten by more than one form of Yoller gin ; and also 
that one particular roller gin has in this respéct come pro- 
minently to the front, and has distanced all m petitors, 
The prevailing belief is that the teeth of the saw- gins ars 
apt to lacerate and injure the fibre ; and if this belief should 
be shown to be well founded, it is manifest that they mist 
before long be almost entirely superseded. 

Besides the gin trials, experiments have been conducted in 
order to test the degree of —— to which raw cotton may 
be subjected without risk of crushing the seed, and without 
injury to the fibre. Some of the Dharwar samples have 
been compressed to the extent of getting 44 lb. weight into 
a cubic foot ; and it is believed, from the appearance of the 
outside portions, that no harm has thus been done. Tho 
issue raised is an important one, because it is probable that 
if raw cotton can be sufficiently compressed for eas freight, 
it will be found economical to Lave it ginned by the manu. 
facturer rather than by the producer. The American seeds, 
and the seeds of Indian cotton of American descent, retain 4 
large proportion of their fibre under any method of ginning 
and retain as much as one quarter of the whole when imper- 
fectly ginned upon the estates. _ This retained fibre would be 
of great value to ay a manufacturers, by whom American 
seed is now actually imported. If the raw cotton were itself 
imported, the ginning might be effected by manufacturers 
in the best possible way, and the seed would be at once 
available—first, for the purposes of the paper manufacturer, 
and then as a source of supply of oil and of oil cake, The 
husk, to which the fibre is adherent, would also have g 
definite, though small value as a manure. 

The trials have excited considerable interest in Manchester, 
and on the 26th ult. Mr. Hugh Mason, the President of the 
Chamber of C ce, gave a dinner to Dr. Forbes Watson 
and to Major-General Cotton, C.S.I., who has been associated 
with him in conducting them. About sevent tlemen sat 
down, among whom were Sir J. W. Kaye, Political Secretary 
to the Council of India ; Sir E. W. Watkin, Mr. C. E. Cawley, 
-P.; Mr. Forwood, the President of the Liverpool 
Chamber of Commerce; the Mayors of Manchester and 
Salford, the President and Secretary of the Cotton Supply 
Association, and many of the leading merchants of the city. 
In returning thanks for the toast to his health, Dr. Forbes 
Watson entered at length into the manner of the trials, and 
dwelt upon the various causes which were tending to increase 
cotton pfoduction to India. He referred to the increased 
facilities for transit, by which not only the produce of the 
interior was brought more easily to the coast, but the agents 
of the cobmmnadl houses, in Bombay and other trade centres 
were enabled to penetrate into the country, and to esta- 
blish direct relations with the producers. ‘Te said that the 
action of the Cotton Supply Association had been most 
beneficial, both in its direct operations and also t its 
various representations to the Government; and he dwelt 
upon the degree in which augmentation of production had 
become a question of agricultural improvement. He believed 
that the Agricultural Department, recently established by the 
Indian Government, was calculated to be of the greatest 
service; and paid a high tribute to the ability, knowledge, 
and energy of Mr. Hume, who has been selected by Lord 
Mayo to preside over the De ent. It was feared by 
some that the Indian Agricultural Office would be over- 
whelmed with work not properly falling within its pr , 
but Dr. Forbes Watson pats et that this was not likely to 
be the case. Other departments had, indeed, been placed in 
official subordination to it, but they were Fe fully 
organised and working smoothly, and would really form no 
hindrance to the performance of the peculiar functions of the 
chief department. The trials now in progress, when com- 
pleted, would Jeave only one point in doubt, and that was 
whether a roller gin could clean American cotton in its 
fresh state. Before concluding, Dr. Forbes Watson referred to 
some of the Indian officers A had been active in promoting 
the industrial prosperity of India; and, in this relation, 
dwelt especially upon the services of Captain Rivett Carnac. 
General Cotton gave an interesting account of the beneficial 
effects of every improvement, however slight, in Indian road- 
ways, and described the works undertaken to improve the 
navigation of the Godavery river. He much regretted that 
these and similar works were only executed out of revenue, 
and that they were thus liable to be stopped, as at, posers’ 
by the pressure of tem financial diffi 


the various 





porary culties. 
thought such works of the very highest importance, and that 
nothing should be permitted to interfere with their comple 
tion. Sir J. W. Kaye spoke chiefly of the cotton product 
of the native States of India, and of the enlightenment 
energy of the native Princes. Sir E. W. Watkin, who pro- 
posed the toast of “ Cotton and the Cotton Supply 4 
tion,” said that all who were even in iy interes 

the cotton trade of Lancashire, or of the country ——. 
owed a debt of gratitude to the association, which of which 
the pioneer of all those improvements the results of or 
Dr. Watson had so well described. Among the rer dia a ee 
an increased and improved supply of cotton from bt, some 
improved transit, paper currency, and also, he though}, & 
means by which the producer who desired to ang Tole, 
might get the Government imprimatur A send thes 
which would enable him more advantageously bo Chambers 
to market. Mr. Forwood, who returned thanks great work, 
of Commerce, said that these bodies might oe andia 
not only in removing hindrances in the way © elevating the 
influencing commercial legi _but also in some amend’ 
tone of commercial morality. Until, however, of Trade, 
ment was secured in the constitution of the inbuent® which 
they could never exercise with full effect the 

was their due.— Times. 
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A FEW FACTS ABOUT THE CAISSONS OF 
THE EAST RIVER BRIDGE.* 

Tus title has been chosen, for the reason that it is not 
intended to enter into a complete description of the work of 
building or sinking these structures, but to give = 
such facts as have not been already published, and whic 
may be of interest to the profession. The first subject I wish 
to touch upon is that of 

Interference of Bolts. 


In some of the roof courses of these caissons, the number 
of bolts started in the course and passing through, one or 
more courses below, was about 5000. Aside from this, 
there were other bolts coming into the course from the courses 
above, to the number of fully 10,000. It will be seen, there- 
fore, that great care had to be taken in arranging them to pre- 
vent interferences and the endless trouble that would thus be 


ui 

“The timbers of the caissons, it will be remembered, were 
laid in courses alternately crosswise and lengthwise, and the 
most natural arrangement of the bolts was to place them 
in lines at right angles to the “streaks” of timber. This 
was the arrangement first adopted, but in laying out the 
work the timber was found to vary so much in width that if 
the bolts were placed anywhere near the centres of the 
streaks it was impossible to preserve the lines in either 
direction, and interferences must ensue. After much study, 
it was discovered that by driving the bolts in diagonal lines 
no such difficulty was encountered. 

Such lines cross all the timbers, whether longitudinal or 
transverse, and there is no necessity for the lines in one 
course crossing those in any other. If, therefore, the lines 
be placed so as not to interfere, the bolts in those lines can 
be moved forward or back, so as always to strike the centre of 


astick. The 

Frequency of the Bolts, &c., 
was determined quite as much on practical as on theoretical 
grounds; it being found that to keep the timbers in place 
after dogging, wedging, &c., it was necessary that every stick 
should have at least one drift bolt every 4 ft. 

The drift bolts were simple bars of iron, about 31 in. long, 
jin. diameter, and slightly rounded at the lower end by 
hammering cold. This rounding may seem a small matter, 
but the holding power of the bolt depends very largely upon 
it. It is, furthermore, a point in which the men doing the work 
will bear watching, as a bolt with sharp edges drives much 
easier than one with a rounded point. 

The holes were bored », in. small for the first half, and 
}in. small for the lower half, and it was found that a bolt 
driven in this manner will hold almost to the point of rupture, 
before it can be drawn. This method the advantage 
also of leaving the wood around the bolts solid and impervious 
to air, whereas “ rag-bolts” would have torn the wood and 
increased the leakage. 


The final arrangement was such, that when all were in h 


place and the caisson complete there was at least one bolt 
through every intersection of timbers. To insure the tight- 
ness of the screw bolts, rubber washers, with slightly cupped 
iron washers to hold them in their places, were 

under the heads and nuts. Our experience has demonstrated, 
however, that a more reliable joint can be obtained by using 
hemp grummets and red and white lead, in place of rubber. 
In the New York caisson, which was lined with iron, the 
holes were slightly countersunk after the iron was in greed 
this, with the cupped washers and grummets, ins , = 
work wherever any care was taken by the workmen. The 
rubber washers were oftentimes torn by the screw threads, and 
were not so reliable. 

Launching. 

After settling the system of bolting, much anxious thought 
was = to the best means of securing a safe launch. ‘The 
weight was too great to place upon two ways only, and yet 
this was all that could be used, without the introduction of 
strong supports or “launching frames” in the air chamber. 
As these, for the work in sinking, were mast conveniently 
arranged across the caisson, this at once settled the matter as 
to whether the launch should be with the side or end to the 
water. Five such frames were put in, and the uliar 
arrangement of bracing (which many noticed at the time) 
was especially designed to take the alternate strains of com- 
pression and extension to which they would be subjected as 
the caissons slid from the ways. By means of the five frames 
and two end edges, seven ways were supported under each 
caisson, and the average pressure per square foot of surface 
on the sliding ways was reduced to 2} tons. 

The ground ways were made of two 11-inch timbers, with 
the upper face of each chamfered, so that, when bolted to- 
xem Pgs formed an obtuse angle at the centre, with the 
apex lin. lower than the outer edges. The sliding — 
were made, of course, to fit. Through the upper ends of the 
ground ways were passed heavy iron arbors with squared 
ends and a central cam. A long lever with a squared socket 
was so placed upon each of these squares as, when tied down, 
to cause the cams to project above the surface of the way. 
In the under side of the sliding way, pieces of iron were set, 
with recesses left in front into which the cams projected. 
At the time of launching these cams held the caisson until the 
blocks were all removed, then at a gee oe the ropes hold» 
ing them were cut, and an absolutely uniform start assured.’ 

Strong struts were placed ape the sliding ways at their 
Upper end, butting under timbers left projecting from the 
course next the top of the caisson. These served to give the 
caisson a cant forward, as it arrived at the end of the ground 
ways, and insured its leaving them. The inclination of the 

ways averaged about { in. per foot, increasing at the outer 
end in such a way as to give a curve with a radius of about 
8000 ft. I come next to 








- A paper read before the American Society of Civil 
ngineers, by F. Collingwood, C.E. Vide also pages 219, 
408 of vol. xi. of ExGinzERine, for illustrations of 


Experiences during the Sinki the Brooklyn Caisson. 

The ba which the chun" A first entered was v 
warm. the doors of the air-lock all opened downwnad, 
no special difficulty was experienced on entering. On re- 
turning, however, the united strength of the party was barely 
sufficient to pull up the lower door tight enough to com- 
press the rubber and prevent the air escaping; and they had 
the pleasure of working at it some time, in a temperature of 
over 100°, before they could close it and open the upper door. 
After this experience, a small wind and rope were 
arranged so that one man could manage either door. This 
was nothing more than a 1} in. rod iron, squared for a crank 
at one end, and revolving in lugs fastened to the iron ladder. 
Before the caisson was firmly grounded, it became neces- 
sary to remove a large boulder which ley outside the caisson. 
After failing by other methods, bags of earth were thrown 
down outside until the stone was completely covered, and on 
these loose earth wasthrown. A dam of earth was next cast 
up inside, the water kept down by baling, and the stone re- 
moved by undermining and tumbling it into the air chamber. 
In this and many other similar cases, the air pressure kept 
back the water, so that it was readily controlled by baling. 
The material we were excavating was almost impervious to 
water, and when about 10 ft. below the bottom it came in 
so slowly that water pipes had to be introduced to supply 
the water shafts. It was not an uncommon occurrence, in 
removing a large boulder, that an opening would be made 
entirely outside the caisson, for 3 ft. or 4 ft. The only diffi- 
culty in such cases was the rapid escape of air and increased 
cost of air supply. 

As soon as the caisson was fairly grounded and the regular 
work of excavating began, the best method of lowering be- 
came the important question. Levels were taken every 
morning on the masonry above, and a copy furnished the 
meral foreman. It was made a rule that the general 
foreman, as also the foreman of each chamber, should report 
to the ones that followed them the condition of the work 
in their charge, and the position of all boulders discovered, 
&c. If the caisson were level, the usual method followed in 
lowering was, to begin at the central frame, and loosen the 
wedges regularly from the centre towards the ends. The two 
frames next to these were then treated in like manner, and 
finally the outer two. When no obstructions occurred, the 
blocks would all be gone over several times in the course of 
a day, and the caisson would settle easily, at the rate of 3 in. 
or 4 in. in 24 hours. 

No blocking or trenches;were allowed under the shoe, as the 
loss of air would have been too great in consequence. Two 
of the best men in each chamber were, however, detailed to 
examine under it whenever required, by removing a few 
inches of earth, and throwing it loosely back. It was found 
necessary to insist upon this being done at least once a day, 
and our trouble was to get even picked men to dig far enough 
out. The result was that frequently a boulder would te 
caught just against the outside of the shoe, or a bolt 

ead, and would crush in timber and iron as the caisson 
descended. 

In addition to these examinations, very careful ones were 
made every day by the engineer in charge with a sounding 
rod, and the position of all boulders noted. When a boulder 
was found under the shoe, it was at once uncovered, and 
the drillers set at work. The holes drilled were 1 in. to 14 in. 
in diameter, and the charges of powder 1 oz. to 4 oz.; the 
latter was but rarely on Contrary to our expectation, 
the effect upon the ears was not at all troublesome. This is, 
no doubt, due to the fact that the volumes of the gases set 
free by explosion were in the inverse ratio of the pressures, 
and the disturbance of the air was not so great as it would 
have been in the atmosphere outside. It not unfrequently 
happened that five or six boulders would be found le the 
shoe at once. In such cases all lowering would be stopped, 
and the men put at work clearing out the centres of the 
chambers, deepening the trenches, Although there was 
no trench under the shoe it was found to facilitate the work 
to trench moderately a foot or two inside. 

There was no difficulty in keeping the caisson under con- 
trol, so long as the work went on with uniformity; but it 
was always noticed that when from any cause the lowering 
was discontinued for a day or two, there was a liability to 
sudden, and, to a certain extent, uncontrollable movements. 
This was probably due to the compacting of the earth around 
the caisson, precisely as it does around a pile when driven 
slowly. At euch times it would seem impossible to get it 
started, and when once movement began, it was almost sure 
to split a set of blocks before it was arrested. One reason 
for this was, that at such times it was difficult to keep the 
men busy, and the trenches inside the shoe and under the 
frames were sure to be dug too deep; this in turn softened 

the clay and lessened the firmness of the bearing surface. 

When desirous of taking advantage of the weight of the 
caisson in lowering, the engineer at the air-compressors 
would be directed to lower the pressure, as each pound was 
equivalent to an additional weight of 1200 tons; this was 
a ready and simple means of adjustment. 

The greatest variation in levels on the four corners at any 
one time was one foot, which isa small amount when the 
size of the caisson and its entire freedom of movement is 
considered. The change in position, from the central line 
in the whole descent, was 44 in. ; and in the direction of the 
centre line (the narrow way of the caisson), 23} in. 

Blocking. 

Simple as it may appear, the method of blockin 
adopted was one out of many that were tried. U 

st in frames there was placed crosswise on the ground a 
Poin. square timber, 2ft. long. Across this, and length- 
wise of the frame, adin. by 12in. spruce lank, 3 ft. long. 

Between these were pl: (not driven) four oak w 
4in. square at the butt. The settling was first shown by 
the wedges being forced into the spruce planks until they 
were completely buried. If not relieved, the large blocks 
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finally burying themselves in t 


Material Excavated. 

This seemed to be a natural concrete, filled in with boulders 
of enormous size, one of which was blasted to pieces, con- 
taining probably 250 ft. Unfortunately it was not uniform 
in r, being at some parts very much softer than at 
others. Notwithstanding its general extreme hardness, 
when churned up as it was in the water shafts there seemed 
to be washed out from it particles of extreme fineness, which 
were held in suspension, if not partially in solution, and the 
effect was to largely increase the pectic gravity of the water. 
At one time one of. the shafts was idle for several days (and 
the water had nearly cleared itself), while the other was in 
active use; and the difference in level in the water columns 
upheld in the two shafts by the same air pressure, was about 
9ft. The weight of the heavier column was about 85 lb. per 


cubic foot. 
(To be continued.) 





BRIDGE OVER THE GORAI RIVER. 

At the meeting of the Institution of Civil Engineers, held 
on Tuesday last, the 13th instant, G. Willoughby Hemans, 
Esq., Vice-President, in the chair, the paper read gave “ An 
Account of the Bridge over the Gorai River, on the Goalundo 
Extension of the Eastern Bengal Railway,” by Mr. Bradford 
Leslie, M. Inst. C.E. Of this paper the following is an 
abstract : 

It was remarked that, of the numerous deltaic branches 
through which the water of the Ganges flowed to the sea, 
the Gorai was the largest and most important. It was 
more uniformly deep than the Ganges proper, and towards 
the end of the dry season, when the water of the main stream 
was ~ back by the rising of the Burhampooter, it dis- 
charged a greater body of water. The Gorai was also the 
main navigable channel through which, in the dry season, 
the produce of the upper districts was brought down to 
Calcutta. At the site of the bridge the river was about 
1000 ft. wide and 40 ft. deep in the dry season, with a current 
of 3 miles an hour. The width was increased to 1600 ft. in 
the rainy season, when the water rose 28 ft., and the velocity 
of the stream was mre) 6 miles an hour, causing the bed of 
the river to be scoured 24 ft., so that the depth during floods 
was upwards of 99 ft. On the west side of the river there 
was a sandbank, 500 ft. wide, which was dry in the cold 
season, but had about 30 ft. of water over it during the floods. 
This part was crossed by a screw pile viaduct of nine and a 
half spans of 46 ft. 3in. each. The deep-water channel was 
on the east side of the river, and this was crossed by the 
main bridge, which consisted of seven spans, of 185 ft. each 
from centre to centre of the piers. Each pier was composed 
of two cylinders, placed 37 ft. 3in. apart from centre to 
centre, so as to be wide enough for the superstructure for a 
double line of way ; but at present only the northern half of the 
piers was occupied by a single line. The first cylinders were 
sunk on the west side, to adepth of 80 ft. below low water, 
or about 40 ft. into the bed of the river; but as the effect of 
the floods indicated the advisability of going to a some- 
what greater depth, the remaining cylinders on the east side 

were sunk to a depth of 98ft. below low water. Each 
cylinder had a wrought-iron base, 304 ft. in height, 14 ft. in 
d ter at the bottom, and 13 ft. 4in. in diameter at the 
top, above which there was a cast-iron taper piece, or cone, 
ucing the diameter of the upper portion, which was also 
of cast iron, to 10ft. As the cylinders were erected a ring 
of brickwork, 16 in. thick, was built on inside diaphragms. 
and when finished the cylinders were filled with concrete and 
brickwork. The two cylinders of each pier were connected 
at the top by two wrought-iron cross girders, which i 
the main gi of the superstructure, at a height of 22 ft. 
above high water, or 50 ft. above low water. The main 
irders were placed 13 ft. 6in. apart, and were solid beams 

2 ft. Gin. deep between the top and bottom tables, which 
were 8 ft. wide. Transverse flooring girders carried longi- 
tudinal baulks of timber, to which bridge rails were fixed. 
The girders were connected, though not so as to transmit the 
strain as in continuous girders, over the second, fourth, fifth, 
and seventh piers, while they were free to move, from ex- 
pansion and contraction due to variations of temperature, on 
the first, third, sixth, and eighth piers, on which the bed- 
plates were covered with brass plates to diminish friction. 
As the rails moved with the girders a scarf joint in the rails 
admitted of the adjustment consequent on the expansion or 
contraction. 

Owing to the treacherous nature of the bed of the river, 
the great depth of the water, and the strength of the stream, 
it would have been very difficult to erect a staging for sink- 
ing the cylinders, and even if this had been possible in the 
dry season, it would have been necessary to remove the 
staging, and to stop the work during the floods. It was, 
therefore, decided to sink the cylinders from a pair of pon- 
toons, moored at the site of the piers, and connected together 
by an intermediate platform, having openings in it corre- 
sponding to the distance apart of the two cylinders of a pier, 
and hin the pontoons in such a manner as to admit of 
inde ent vertical motion in them, though not allowing 
any freedom of motion in a horizontal direction. The pon- 
toons were furnished with two powerful travelling cranes, 
37 ft. span and 25 ft. hoist, which commanded whole 
8 between the pontoons and a portion of the deck of each. 
One of the toons was also fitted with a 20 horse power 
engine for driving two 13 in. centrifugal pumps, and with a 
pair of air-compressing and exhausting pumps for working 
the appliances used for sinking the cylinders. The pontoons 
were moored by chain cables—one laid from the bow and 
one from the stern of each pontoon in an oblique direction— 
so that the four moorings formed in plan a St. Andrew’s 


ross. 
In pitching the cylinders, after the three lower rings had 
been erected on baulks of timber laid across the opening of 
the platform, and the brickwork had been built on the 
dia enews of the second ring, a temporary bottom was fitted 
third ring. This consisted of an inverted cone of ta: 








then began to split, we aya Tyee 4 into two parts, and | to 
earth. 


pine-wood staves, butting at their upper ends against an in- 
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representin apceee 
Of the armes the position of t e cylin- 
fo quarter moorings, laid at an angle of 
with each other, and with. the up-stream mooring. 
Chain tackles were interposed between the moorings and 
sling chain, and the hauling part was brought on deck, so 
by heaving on one tackle and paying out the other two, 
ving on two of the tackles and paying out the 
ird, the bottom of the cylinder could be moved in any 
direction. This plan of oy By very efficient, and 
afforded complete control over eyliniers. When the 
moorings bad been connected the cylinder was lowered until 
about 1 ft. of the third ring was out of the water. In this 
p2sition the cylinder was partially afloat and partially sus- 
pended by auxiliary chains hooked on to the bottom, while 
the fourth ring was bolted on. The cylinder was then 
lowered 3 ft. more until it was quite afloat, the cylinder 
mooring chains were hauled tight, and the auxiliary hook 
chains were cast off. The fifth ring was next bolted on, and 
the internal cylinder of brickwork was carried up flush with 
the 15 in. diaph As the weight of the brickwork de- 
pressed the cylinder, the remaining wrought-iron rings and 
the cast-iron conical piece were bolted on, care being taken 
to adjust the position of the Fong 4 by means of the moor- 
ings, as it went down. en the cylinder reached the 
bottom of the river it was filled with water by means of a 
eyphon, and the temporary bottom was driven out. 
he system adopted for sinking the cylinders was by ex- 
cavati eng from Gn, lows b meme $F a kind of 
ugh, or, as it was a ing- , consisting 
of e Lerioomtal dise plate, with four blades o ight angles to 
each other Peajonting vertically beneath the side of the 
disc plate. b were triangular in shape, and were 
armed with cutters, or ploughs, so that, in revolving, the 
boring-head excavated a conical hole 9 ft. in diameter. T 
ing-head was bolted to the bottom ofa vertical shaft, con- 
sisting of two concentric to each other, the inner one 
being 13 in. outer one 26in. in diameter. The space 
between the two pipes was made air-tight, the object being 
to coins strength to sustain torsion with buoyancy 
a Tage yl & worked by a small com- 
pressed assis y hand ving & pinion 
into a large pur wheel bolted on to the top of the 
i The weight available for forcing the cutters 
into the earth was the constant ag of the boring-head 
guide-frames, &c.; in addition to which, for cutting hard 
clay, it was sometimes necessary to fill one or two lengths of 
the air-tight space between the aye with water. The earth, 
as it wag cut, was removed up the hollow pipe of the boring- 
shaft, by means of a current of water constantly flowi 
through it. For this purpose a syphon pipe was provided: 
the inner leg of which was immersed in the boring-shaft, 
and the outer leg in the water of the river. The requisite 
current up the hollow shaft was obtained by pumping water 
into the cylinder, so as to raise its level above the level of tha 
p Bape co the suction of the 7 with 
hon, air was exhausted from it, and being re- 
a flow of water from the cylinder into the 
river was immediately established, Baym ony to the 
uantity thrown into the cylinder. ordinary speed of 
head was one revolution in about a minute and a 
half or two minutes, and the average amount of boring done 
was about 1 ft. in an hour. It usually took one day to sink 
the cylinder 9 ft., and another day to remove and refix the 
, bolt on the additional segments, &c., so that the average 
advance was 4j ft.; but this rate of progress was in- 
creased when the operations were redu to a regular 
system. One of the principal advantages of this plan of 
cylinder sinking was, that the rate (and the expense also) of 
excavation did not increase with the depth, as the quantity 
of stuff osserait depended upon the power applied to drive 
int upon the volume of water flowing up the 
pipe. to the land cylinders, which had to be 
sunk through 120ft. of earth, they were pitched in the dry 
and sunk 40 ft. by open excavation, when the 
ieeatent with the water, The sinking 
» on the same principle as was 
ver cylinders, with some modifi- 
the Thus a turbine was 
Sacre apa soos 
and of remo 
performed by the agency of wou 


an accident which occurred 
1 June, 1869, when 
by scour, and were 

to recover the cylinders 
one was raised, as the other 
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| tion of passin the lane of the new streets was deferred, 
at present there are no meané of dinning then except into 
the Cardiff sewer, and that was not considered desirable, 


from | The surveyor was requested to 


rollers to be beneath it; the girder being then packed up 
to this level, the lorries were lifted, and the rollers were in- 
serted. The lorries were next lowered on to the rollers, the 
girder was lifted until it was suspended between the two lor- 
ries, quite clear of all support, and then the after lorrie car- 
ried 35 tons, and the forward one75 tons. One hundred 
coolies hauling on a 4in. rope tackle sufficed to move the 
girder Soult a The space between the piers No. 7 — he \ 
ing most: und, a temporary staging was bui 
4 fn ers pcan this opening. On the ist of Septem- 
ber, 1870, by means of the appliances which were described, 
the first girder for this (No. 7) span was launched forward until 
the west end was over the cross of No.7 pier, and the east 
end over No. 8 pier. The rollers haying then been removed from 
beneath it, the girdér was low on to sliding rails, the 
Hpper surfaces of which were level with the cast-iron ges | 
blocks pre to receive the sole plates of the girder, an: 
upon which rails the girder was tushed sideways to its final 
position. The second girder of No. 7 span was laynched in 
the same way, and then the flooring girders were fixed in 
lace. The main girders of the six remaining spans had to 
launched over water where no staging could be erected. 
In this case the principle adopted was to float the forward 
end of the girders upon a pontoon, and to perry the after end 
on one of the lorries. Provision had to be e for constant 
variation of the water level, the minimum height from the 
water to the bottom of the girder to be floated being 22 ft., 
and the maximum height 45 ft. It was also earn oy Ag 
warp the pontoon across a strong stream in a straight line, 
and to guard against the effect of the wind on the area of 
the girder, 2400 superficial feet. Means had likewise to be 
provided for lowering the forward end of the girder on to 
the pier after it had been floated across; and with respect to 
the after end of the girder, the road had to be extended 15 ft. 
beyond the centre of the pier, to the forward part of 
the lorrie on which that end of the gi rested. The period 
at which the girders were launched was the season of the 
uecy de the water in the river, the subsidence of the water 
level being at the rate of 6 or Sin. per diem. To meet this 
lengthened in proportion to the lowering of the water leve 
The sheers supported the girder at a point about 20 ft. from 
the end, thus leaving about 7} ft. overhanging the side of 
the pontoon for landing on the pier. To keep the pontoon 
as nearly as possible at right angles with the girder durin 
the process of floating it across from pier to pier, two paralle: 
lines were employed to pay out with; one being fast to each 
cylinder, and both lines being payed out simultaneously 
from a single bollard. Similarly, two parallel hauling lines, 
both wound on the barrel of the same winch, were used. 
Further to facilitate the object in view, two barges were 
moored in the line of the centre of the span, one at a distance 
of 40 fathoms above the bridge, and the other at a corre- 
sponding distance below the bridge. ‘Seven-inch warps, 
made fast to these barges, were led to capstans on the bow 
and stern of the pontoon. Auxiliary warps were also laid 
between the barges and pontoons, adjus by luff-tackles, 
for use in case of any sudden alteration in the direction or 
strength of the wind, In conclusion, the pro e was 
given of the several ‘operations, thirty-four in number, 
necessary for launching a girder. 








NOTES FROM THE SOUTH-WEST. 

The Steam Coal Colliers.—A meeting of the steam coal 
colliers of South Wales has been held at Mountain Ash to 
consider an offer of their employers to add to the 2} per cent. 
due for work done since the cessation of the strike in August, 
1871, a further sum of 2} per cent. for forming a colfiers r 
accident fund. The meeting unanimously refused to accept 
the offer and a resolution requesting the masters to 
pay the wero | due to the men. This decision appears much 
to be regretted. 

The Parkend Tin Works.—A change has taken place at 
Parkend ; the tin works will from the Ist of next month be 
carried on by another firm. « For many years the direetion 
of the works was in the hands of the Messrs. Allaway. 

Railway Workpeople.— At a meeting of the foremen, 

latelayers, and labourers of the London and North-Western 

lway Company, held at Brynmawr, a memorial for an’ 
advance of wages was agteed to and will be ted to the; 
directors. The memorial is accompanied by a letter to the 
company’s engineer, at Shrewsbury. 

Pembroke Dock.—A composite gunboat.named the Swin r! 
has been launched from broke Dock dockyard. ' 
Swinger is the lastof seven gunboats commenced a year since. 
The Thunderer, a huge iro’ turret ship, will be launched 
March 25. 

— and Ogmore Railway.—The half-yearly report of| 
the directors of the Llynvi and Ogmore Railway Compan 
states that the balance available for dividend on the ordi- 
nary stocks of the company for the past half year is 91052., 

¢ 63342. in the ding six months of 1870. The, 
Mill to Hendreforgan aré‘pro-| 
ing, but the directors have thought it necessary to apply 
to Parliament for.an extension of time for power to pure 
land and execute works; and at the same time, powers have 
also been sought for a small deviation of the line near Porth- 
cawl, so as to improve the line and remove an objectionable 
crossing. M 

Blaenavon.—The. blast furnaces at Blaenavon are in fall 
work again. 

Growth of Cardiff—At the last meeting of the Roath 


‘| castle have a | 


'Y | Liverton Iron Company, near Guisbro’, who 


plan to drain the whole of istrict yet unbuilt upon 
with an independent system of outfall, so that if deemed 
desirable the sewage could be used for irrigation purposes. 


The Port of Newport.—The shipments of coal from New- 
_ to foreign ports in January amounted to 29,239 tons. 
n this total Jamaica figured for 5464 tons, and Venice for 
8266 tons. The shipments of coal coastwise from Ne 
in January were 53,386 tons. The exports of railway iron 
from popes in January amounted to 14,768 tons. In this 
latter total New Orleans figured for 1029 tons; New York, 
for 4219 tons; Rio Janeiro, for 1520 tons; and Vera Cruz, 
for 2283 tons. 


Trade at Merthyr.—Trade at Merthyr continues brisk in 
every department. It is felt, however, as regards the future 
that a great deal depends upon an amicable solution of the 
Alabama claims question. 
New Colliery Pumping Engine.—A direct-acting patent 
pumping engine has been successfully started at the Cawdor 
colliery belonging to Messrs. Morgan and Thompson. The 
first pump of this kind supplied in the locality was erected 
by Messrs. Steel, Rake, and Company, engineers of Newport 
and Swansea, at the Morriston colliery, the property of Are. 
J. Glasbrook ; it delivers 10,000 gallons per hour at about 
45 strokes iy minute. The engine in wotked by compressed 
air supplied from a blowing engine on the surface; the com- 
—— air cylinder is 12 in. diameter and the pump ram 

in. diameter, the length of stroke being 2ft. The pumping 
engine just started at Cawdor oa is of somewhat similar 
proportions, but the pump ram is of larger diameter, s0 as 
to secure a delivery of water at the rate of 12,000 gallons 
per hour. 

Inundation of Cornish Mines.—Owing to the heavy rain- 
fall which has taken place recently many important and 
productive mines have been flooded in Cornwall. 








NOTES FROM CLEVELAND AND THE 

NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday at the weekly iron 
market at Middlesbrough there was a thin attendance. Most 
of the iron masters and brokers had gone to Darlington to 
attend the funeral of Mr. J Pease, of the firm 
of Messrs. Pease, the owners of several. mines and: iron 
works in Durham and Yorkshire. At 12.30 p.m., the iron 
market was over, and the majority of those who had been on 
Change left Middlesbrough by special train to join their 
friends in the mournful ceremony at Darlington. Very little 
business was transacted, and prices were quoted the same as 
last week. There had been a little ing owing to the 
Alabama - but although the Glasgow market had 
changed, the Middlesbrough prices were only slightly affected, 
and were soon up to the former quotation. The total make 
of pig iron, as shown by the Cleveland Ironmasters’ Associa- 
tion returns, is now upwards of 160,000 tons per month. 
This great production will shortly be. increased by the blow- 
ing in of several new blast furnaces which are being erected 
on Tees-side. There is still an outery by several firms for a 
more regular supply of materials for iron making. The prices 
of coal and coke are high. 

The Finished Iron Trade.—Every branch of this depart- 
ee id nd a orders in a 
so heavy as they might be, but the prospects are satisfactory. 
There is a cuntional demand for plates and angle iron. Prices 
are firm. We hear that new works will soon be erected at 
South Stockton, where it is intended to introduce a new 
branch of industry. It is rather surprising considering that 
pig iron can be obtained so cheap on the banks of the Tees 
that more branches of the iron trade have not been established 
at Middlesbrough and Stockton. Within the past few years 
wire works and other works have been started, and as they 
have. proved successful it is certain that others will now 
follow quicker. 

Shipbuilding —On the Humber, Tees, Wear and 
every shipbuilding firm continues as busy as possible. 
are working off their contracts with all speed, but no sooner 
do'they launch a steamer than they receive numerous i- 
quiries about others. At Middlesbrough Messrs. Backhouse 
and Dixon have a large number of big vessels on the stocks. 
They launched two last week, each of which will be fitted 
with engines of 120 horse power, by Messrs. Maudslay, Son, 
and Field, London. At Stockton, Messrs. Pearce and Co., 
and Méssrs. Ric! m, Duck, and Co., are very busy. 
firms at Hart! ], Sunderland, Shields, Yarrow, and New- 
of vessels of all sizes on the stocks. All the 
marine engine builders in the North of England are so busy 
that they scarcely know how to get through their contracts. 


,_ The Mines.—The miners engaged at the ironstone mines 

in Cleveland are working better. Those engaged at the 

a dispute 

with their employers, have amicably settled their difference. 
In Durham the pitmen still restrict the out-put. 








Proéress In Nutsén'(N.Z.).—The measures of a pest 
legislative session in the province of Nelson, New Zealand, 
are a railway from Nelson to Fox Hill and one from Grey- 
mouth to the Brunner coal mine. ‘\ railway from West 
to the Moutit Rochfort coal mine is also in the schedule 
works to be undertaken, but this is dep 
tion of the éountry. Authority was . 
borrow 30,000/. for an extension "ef the Nelson water aoe 
and to provide gas for the city. The Fox Hill oe 
regarded as the commencement of'a line to connect Ne 











Board of Health, the plans of a number of new street radiat- 
ing from Castle-road ‘were laid before the Board. The ques- 


with the west coast; it will open out for settlement the fine 
valleys of the Grey and the Buller. 
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the side of a wave, with her masts inclined at 10° to 
the normal to the wave, the moment tending to 
turn her towards this normal position would be 
equal to the righting moment at 10% inclination in 
still water. Mr. Froude supported this view by 
arguments, which we have not space to follow out 
in detail, and by experiments, notably one with a 
little cork float, in shape like a life-buoy, ing a 
small pendulum suspended, so that its centre was 
over the middle of the float, and at the level of the 
centre of buoyancy. When set among waves in 
a trough, ranging in slope up to 15° or 20°, the 
plumb-bob always hung over the middle of the float, 
and the same thing occurred when the float was 
tried at sea, the plumb-line always keeping normal 
to the wave slope, even in the overhanging front of 
a breaking surf wave, the line in this case sloping 
upwards from the point of suspension. 

Another illustration, leading to the same conclu- 
sion, is that of a person standing upon a raft at sea 
as it rises and falls over passing waves, partaking at 
the same time of the direction of the wave slope, it 
being necessary inorder to maintain a yes 6 as 
some of our readers may have experienced, to keep 
the line of the body perpendicular to the plane of 
the raft, and not in a vertical direction. 

It is perhaps easier to conceive that the resultant 
fluid pressures on a ship, or what corresponds to tho 
upward pressure of buoyancy in still water, is perpen- 
dicular to the wave slope than it is to conceive that 
the resultant pressure of the ship on the water, or what 
ag pee to the downward pressure of the weight 
in still water, is also perpendicular to the wave 
slope. It follows at once as regards the surface 
—_ that their resultant is perpendicular to the 

e surface of the wave, and that for particles 
lower down the resultant is perpendicular to the 
surfaces of equal pressure passing through them, 
80 that the resultant of all the particles acting on a 
ship would be perpendicular to a sub-surface of 
equal pressure which, as Professor Rankine has 
pointed out, passes very nearly through the centre 
of buoyancy, and this surface was termed by him 
the “effective wave surface.” This “ effective 
wave surface” is not quite so steep as the free sur- 
face of the fluid, as has been shown by both Pro- 
fessor Rankine and Mr. Froude in 1862, the former 
in the Philosophical Transactions, and the latter in 
the Transactions of the Institution of Naval Archi- 
tects, but for the present we shall speak of the 
resultant action of the fluid as being perpendicular 
to the free surface. In order to understand the 
action of the ship on the wave, we have to conceive 
her, not only rising and falling vertically between 
the hollows to crests, but as being at the same time 
swayed backwards and forwards horizontally, now 
being carried along on the crest in the direction of 
the wave motion, and again in the hollow receding 
towards the next advancing wavé, the, result of 
these two kinds of motion being that the ship is 
swung round bodily in a circular orbit in the same 
way as may be seen by watching, through a pane of 
glass, alog of wood floating among waves. The 
ship being carried round in this circular orbit is, of 
acy acted on by a centrifugal force, and this 
foree has to be compounded with that of gravity 
in order to find the amount and direction of the re- 
sultant action of the ship on the waves. This 
resultant has been shown by Professor Rankine to 

always at right angles to the “effective wave 
surface,” and is parallel to, and.forms a couple 
With, the resultant pressure of the water on the 
P. The alteration in the magnitude of the re- 
“ne t forces from the weight of the ship we shall 
re oh the present, as it did not enter into Mr. 
roude’s equations of rolling in 1861. We have 

= 80 to assume that the oscillations of the ship are 
nous, and we then obtain the following 


equation which is analo i 
| hich i gous to equation (7) for 
water given in our last article : 


still 








dynamical and geometrical conditions necessary to 
establish its truth, 

Speaking in favour of the “curve of sines” being 
taken, Mr. Froude says: ‘‘ Were we to adopt the 
trochoidal hypothesis, it would be necessary to 
take account of certain conditions of action, the 
introduction of which certainly tends to bring its 
ultimate result into much closer correspondence 
with that deducible directly from the curve of sines 
than would at first sight be expected on observing 


the points of difference between the figures of the | This 


two curves.” And he ably supports this by a series 
of closely-reasoned arguments, which we have not 
space to dwell upon, but which were not less ably 
discussed by Mr. J. Crossland in a paper ‘‘ On the 
Rolling of Ships,” printed in the Zransactions of the 
Institution of Naval Architects for 1862. The 
actual equation of motion of a ship rolling among 
trochoidal waves was given by Professor ine 
in 1862, and, as we shall show hereafter, it con- 
firms the closeness of Mr, Froude’s approximation. 

Proceeding to the solution of equation (8) on the 
‘‘ curve of sines” hypothesis, we obtain the equa- 
tion : 

aw H 


tan va T sin 7! 


— (9) 
where H isthe height of the wave from hollow to 
crest, L the length from hollow to crest, and 'T’ the 
— of the wave, or the time it takes in travel- 
ing the length, L. Here Mr, Froude makes another 
assumption in order to render equation (8) in- 
tegrable, which is that no great error can be intro- 
duced by treating 6' as practically equal to tan 6’, 
We have then by substituting for @' in (8) 
nw H sin ™! 
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and the complete solution of this differential equa- 
tion is 

wf ) 
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where « is the angle of inclination of the ship when 
the bottom of the first given wave of a uniform 
series reaches her, and U is the angular velocity 
which she has at the same moment, the ship being 
supposed broadside on to the waves. 

Recurring to equation (3) in our last article, page 
85, it will be seen that the two terms on the right 
hand side are identical with the two last terms of the 
general equation (11). If we make U=0 and a=0, 
that is if we suppose the ship upright and at rest 
when the first wave reaches her we obtain 


H 1 sincit 
6= > > a : a sin v¢_T ain a) (12) 
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and this, as Mr. Froude points out, shows that the 
rolling of a ship among waves is made up of two 
separate and distinct series of oscillations ; the move- 
ments which would be produced by the waves, if 
they met her at rest, being superposed upon those 
she might be undergoing in still water when the 
waves arrive, so that ‘‘we may conceive the ship 
to perform this operation for herself, at each instant 
she occupies exactly the position in which the waves 
would have’ placed her, except that she has also 
made meanwhile exactly the motion which she 
would have made had she continued to move in still 
water.” 

In the particular case when the periodic time of 
the wave is equal to that of the ship, that is when 
T='T' the value of @ in equation (12) assumes the 


indeterminate form 0, and its limiting value is 
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And this remarkable result of Mr. Froude’s in- 
vestigations leads at once to the conclusion which 
he has drawn from it that ‘at each successive wave 
hollow and wave crest the range of the oscillation 
will be augmented by a definite amount of angle, 
namely, ¢ x half the maximum slope of the wave, 
so that, but for friction of surface and keel re- 
sistance, a ship placed broadside to waves which 
have her own periodic time must ultimately roll 
completely over, however small the wave may be.” 
This is in accordance with the views arrived at re- 
garding the effect on a ship of a succession of blows 

om waves which synchronised with her time of 
oscillation, to which we have before alluded; and 
agrees also with the results of experiments on 
various floating bodies. 

Some other critical phases of rolling which might 
be expected from general considerations are deduced 
by Mr. Froude from his equation of rolling motion. 
He shows that when the stability is infinite, or when 
the radius of gyration is infinitely small, the vessel 
simply follows the slope of the wave, and this is 
approximately the condition of a board floating 
flatwise, and of a floating raft. 

A still more important case occurs when the ship, 
although not naturally synchronising with the 
waves, is constrained by influences which are shown 
to be possible, to quicken her motion or make it 
slower, as the case may be, in order to keep time 
with the wave, And from this arises equations 
which are of considerable interest, and }ractical 
value, from the fact that they are easy of applica- 
tion, and at the same time very fairly represent the 
case of a ship at sea, because the resistance of the 
water, the action of keels and bilge keels, tend to 
extinguish oscillations of a period different from 
the waves, leaving only those which keep time with 
them, just as in still water the resistance gradually 
reduces the ship to rest. 

These equations are obtained from (11) by mak- 
ing a=o to express the condition that the shi 
is upright at the commencement of the wave, an 
giving such a value to U, her velocity at that time, 


at 
as shall make the remaining terms involving - 


vanish. ‘This leaves the equation : 
cH 1 , we 
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an equation showing the oscillations to be of a 
simple isochronous character, and giving the value of 
U, or the angular velocity of the ship, as she passes 
the upright position : 
2 


U=sy ‘ 


. (14) 
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These last two equations are analogous to (4) and (5) 
for still water (Article No. II.), and the same re- 
marks made upon (5) will apply to (15) as regards 
the use which may be made of it in order to throw 
light upon the practice of naval gunnery at sea, 
From equation (15) a fair pater ewe may be 
obtained of the deflection of shot due to the ship's 
rotation at the hollows and crests of the waves for 
any ranges, and at a time when no error would be 
introduced by the “heaving” motion of the ship. 
In the event of a shot being fired when the ship 
is on the side of the wave this ‘‘ heaving” motion 
has to be considered, and slightly complicates the 
problem, because it sometimes adds to the deflection 
due to rolling, and at other times has to be de- 
ducted from it, according to whether the ship rolls 
towards the wave crest or from it, and whether the 
waves are travelling in a direction from the vessel 
to the object aimed at or in the opposite direc- 
tion, 


. (15) 
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CONSTRUCTED BY MESSRS. RICHARDS, LONDON, AND KELLEY, ENGINEERS, PHILADELPHIA. 








It also follows from equation (14) that the ratio of | 


the ship's inclination to the slope of the wave re- 
mains constant throughout, and that the greatest 
heel of the ship occurs at the middle height of the 
wave. Also that the general relation between the 
ship’s angle and the slope of the wave is given by 
the equation 

6 T” 
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which shows that when the periodic time of the 
ship is greater than that of the waves, she rolls to- 
wards the crest, and that when it is less she rolls 
away from the crests. 

This equation is a most important one, as it forms 
the basis of the investigations made by the late 
Committee on Admiralty Designs in determining 
the de of safety of the Devastation, Thunderer, 
and other ships of the Royal Navy from their curves 
of stability. We shall be better able to discuss the 
amount of reliance which can be placed upon it 
when we come to consider the investigations of 
Professor Rankine based upon the Trochoidal hy- 
pothesis, and his investigations, together with 


those of Mr, Froude, on the resistances which a ship. 


encounters in rolling. 








BAND SAWING MACHINE. 

We give above front and side elevations, drawn to a scale 
of | in. equal to 1 ft., of a band saw mill for os timbers, 
constructed by Messrs. Richards, London, and Kelley, of the 
Atlantic Works, Philadelphia. 

The mill is intended to receive blocks up to 48 ft. long, and 
5 in. wide, and is adapted to the heaviest timber of North 
America. The wheels are of wrou;ht iron, 72 in. in diameter, 
mounted centrally on the main co/umn, so as to equalise the 
strain of the saw, and prevent its springing, and to economise 
its weight. The tension is from 2} tons to 5 tons, and calls 
for the greatest rigidity in the framing to prevent the guides 
from being thrown out of position by the varying tension of 
the blades. 

The top wheel has its axis supported at both ends, and is 
arranged with a vertical adjustment of 20in. The top shaft 
is of steel, 4 in. diameter, the lower one of forged iron, 4} in. 
diameter, while the bearings are of hard brass throughout. 
The front view shows the ition of the log carriage, 
which is qaaty of special arrangement, to suit the 
character of the work to be performed. Continuous feeding 
rolls are sometimes used for re-sawing deals and boards. 








The mill corresponds very nearly to one built in 1871 for 
Mr. J. J. Van Pelt, of New York, for cutting ship and 
other heavy timber, following the curvature of the logs, and 
which has now, for five months, been in successful operation, 
performing a kind of work that was thought to be imprac- 
ticable except by hand sawi We may notice that the re- 
duced scale of th gives a false impression as to the size of 
the mill, which tar exceeds that of those commonly in use. 








THE WERDER RIFLE. 

A BEcENT number of the Jahrbiicher fiir dié Deutsche 
Armee u. Marine, a newly started German monthly maga- 
zine, gives some particulars respecting the new arm of the 
German infantry, the Werder rifle, so called after M. Ludwig 
Werder, director of the Maschinenfabrik at Nuremberg, its 
designer. No account is given of the mechanism of the 
weapon, nor of its effect at long ranges, but some data are 
furnished respecting its weight, dimensions, &c., which are 
worth note. It would appear that the Prussian Government 
had decided upon the substitution of the weapon for the old 
needle gun prior to the Franco-German war, but difficulties 
in regard to the supply of a suitable proportion of ammuni- 
tion precluded its issue to the troops. Four Jager battalions 
were, however, supplied with it, and the accounts received of 
the weapon from the army before Paris were very favourable. 
A supply of over 160,000 rounds of ball ammunition was also 
expended by eight battalions—four of infantry and four of 
jagers—in eight separate garrisons in testing the qualities of 
the new weapon. We give a few of the results, and, for the 
sake of comparison, we add some data respecting the arm 
lately selected for our own troops, the Martini-Henry rifle, 
extracted from the published reports : 

Weight, dimensions, §c., of the Werder rifle. 
Calibre ... eve eee ee ... +42in. English. 
Length without sword-bayonet 4 ft. 3 in. 
do. with do. 5 ft. 9} in. 
do. of barrel al pce 36.4 in. 
Weight without sword-bayonet 9.4 1b. English. 
do. with do. ooo SED. 
do. of charge vid eve +» 66 grains. 
do. of bullet ~ oon + 838 grains. 
do. of cartridge (metal cases) com- 
lete ... eee ove ove .» 1016 grains. 

The least practised shots during the experiments above 
referred to loaded and ag in the target 10 rounds 
minute; ave’ shots, 14 to 15; shots 20 rounds. The 
maximum rapidity attained in firing was 24 shots per 
minute. 


eee 
eee 
. 

- 


Weight, §c., Martini-Henry rifle. 
Calibre ... eee eee shin -- 4din 
Weight of original Martini-Henry 


rifle ... eee ove ‘ eee 


9 Ib. 7 oz. 








Weight of rifle reduced in length ac- 
cording to the recommendation of 
Colonel Fletcher’s committee ad 

Weight of Elcho sword-bayonet to be 
added to above sen ove ove 

Weight of bullet ove ese eee D 

= charge she pom oe — 8B on 
Maximum rapidity of fire attained with Martini-Henry rifle, 
as given by Captain Majendie, R.A., 20 rounds in 48 seconds, 
being 2} seconds for each round, equivalent to 25 rounds in 
the minute. te 
From the Jahrbiicher we take the annexed additional par- 
ticulars respecting the Werder : ee 

15 shots at 400 paces took effect within a 

rectangle 3 ft. high by 2 ft. 

20 ” ” 600 ” 4 ” n 

peri. me es 4» 

>... ». #2 *> at ” 

The angles of elevation were found to be as follows: 
deg. m. sec. deg. m. sec. 
At 300 paces, 0 43 58; at 400 paces, 0 54 14 
i ta oe sw eS 
oo eee ta 47 6 
2 8 13,,1000 ,, 2 20 30 
» 2 88 59 ,, 1200 2 68 36 

The penetration was as follows : 
At 200 paces the bullet pierced 6.7 1-in deal planks 
» 400 a ” 5.2 ” 
4.5 ” 
” 3.5 ” 
” 1000 ” ” ” 
In 161,496 rounds fired there were 1098 
average of 0.68 per cent. : 
The writer of the article from which we quote, Major = 
Buller, of the Royal Bavarian Artillery, claims for t / 
Werder a superiority over the needle gun, on rower 
greater handiness, flatter gt greater rapidity, hich 
increased accuracy of fire; the French hassepot, to 
it is equal in calibre, in flatness of trajectory, and — 
of fire; the Austrian Werndlgemetre, as well ss | 
varieties of repeating rifles, in simplicity of mechanisms 
general handiness, and suitability to the purposes of service 
in the field. 


8 Ib. 1202. 


” 


” 
miss-fires, a0 








Casapa Sournern Rartway.—The Canada ue 
Railway Company is about to apply to the Parliament a’ 
Dominion of Canada for an Act for the construction poo 
bridge for railway purposes across the St. Clair river, ner) 
Mooretown, in the township of Moore, in the coun le 
Lambton. The company will also apply for an Act to 
it to construct a bridge for railway purposes tows- 
Detroit river, at or near Malden or Amberstburg, 12 the 
ship of Aberdeen, in the county of Essex, ~ 
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APPARATUS USED IN EXPERIMENTS ON THE EFFLUX OF AIR. 
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EXPERIMENTS AND RESEARCHES ON 
THE EFFLUX OF ELASTIC FLUIDS. 
By GEORGE WILSON. 


(Continued from page 89.) 
EXPERIMENTS ON THE EFFLUX OF AIR, UNDER SMALL 

HEADS OF PRESSURE, BY MEANS OF A DESCENDING 

ASOMETER. 

47. Ix Fig. 16, on the present page, A, is a 
wooden cistern 30 in. square, lined with zinc, and 
nearly filled with water. B is a gasometer con- 
height of tin and 25.5 in, in diameter, by 22 in. in 

C is a frame bolted to the cistern. On the top 

tam of that frame bearings are fixed for two 
friction wheels, D D, each 6 in. in diameter. The 
gasometer has brass slides fixed to it, which work 
mnslots cut into the uprights of the frame for the 
Purpose of maintaining the gasometer in an upright 
Position when descending. 

0 the centre of the top of the gasometer is 
h tte rod, E, the top end of which has a 
°ok to hang to the top beam of the frame when 

Peemeter is not in use. 

Pa bent glass water gauge—the tube of which 
nearly } in. in diameter—for indicating, by means 

* column of water, the pressure of the air inside 

gasometer. 

is the efflux tube screwed down to a planed 
Sin, in dint _— is soldered round an aperture 
Reler, eter cut out of the top of the gaso- 











Fie. 16. 





oS > 
TTT 
Mm L 


egy eruntt 





=== 


H is a slide working on a pivot at J, and to the 
centre of which, at K, a pencil is fixed. This slide, 
when in use, had a thin india-rubber band slung 
over the end at L. The other end of the band was 
fastened to the 2 the cistern with such a de- 
gree of tightness that the slide was pulled until the 
pencil pressed against the side of the gasometer. 
The elasticity of the band caused the pencil to 

ress constantly against the side of the gasometer 
buine its descent. 

M is a chromascope for registering the time to 
the tenth part of a second. 

N is an iron rod to which weights, having slots 
cut in them, could be hung for the purpose of 
balancing the gasometer wholly or partly when 
desired by means of the cord ing over the 
friction wheels, D, D, and attached to the hook of 
the rod, E, fixed to the centre of the top of the 
gasometer. The gasometer could thus be lowered 
and raised by means of that cord. 

O is a scale descending into, and hung to the 
side of, the cistern for indicating the variations and 
displacements of the water. 

The gasometer, on being unhooked from the 
beam, was gently lowered into the water by means 
of the cord working on the friction wheels; and 
by its weight the air inside was compressed which 
caused the efflux through the tube, G, into the 
atmosphere: as the air flowed out the gasometer 
gradually descended by gravity deeper into the 
water in the cistern until nearly all the air was 
forced out of it. 


The pressure of the air inside the gasometer, 
above the atmospheric pressure, was indicated by a 
column of water in the glass gauge, F. The de- 
scent of the gasometer in a given time gave the 
data for calculating the volume of the efflux. 

The heads of pressure for the efflux could be 
made greater than that due to the weight of the 
gasometer by placing ce ve on the top of it in 
such a manner so as to balance and cause the gaso- 
meter to descend evenly, and a less pressure could 
be obtained by adding weights to the rod, N. It 
was not nape reg that the gasometer should descend 
the whole of its height into the water in the cistern 
if a mode were adopted for indicating a portion of 
the descent in a given time. ’ 

48. The gasometer was constructed with special 
care, and made to balance exactly when suspended 
by the rod, E, Its diameter and capacity were 
measured by two different methods, One method 
of measurement consisted in passing a fine steel 
wire round the outside of the gasometer, the two 
ends of which, after crossing, were pulled by two 
pairs of nippers until the wire was tight, and marks 
were made onit atthe points of crossing. The wire 
was afterwards stretched on a bench and measured 
between the two marks, which gave the inside cir- 
cumference of the gasometer, after allowing for the 
thickness of the tin with which it was constructed. 
This process was repeated at every 6 in. in height 
of the gasometer. e other method of measure- 
ment consisted in filling the gasometer with water 
with a known measure. The measure was, firstly, 


filled three times and emptied into the gasometer 
when the depth of the water was taken. is pro- 
cess was repeated eight times until ‘the meter 


was full; its capacity and diameter could conse- 
goat be calculated for eight portions with the 

ata thus obtained. It.resulted from these modes 
of measurement that the gasometer—excepting 
within 2in. from the top—was of an uniform dia- 
meter of nearly 25.5 in., or an exact sectional area 
of 510.731 square inches. 

49. The experiments were conducted as follows : 
The efflux tube was closed by a cap. The gaso- 
meter was then lowered into the water, and weights 
placed on the top of it in such a manner so as to 
maintain a —— balance, or hung on the rod, N, 
until the desired head of pressure was obtained. 
The level of the water in the cistern was noted by 
means of the scale, O. The cap was then un- 
screwed from the mouth of the efflux tube when 
the air flowed into the atmosphere and the gaso- 
meter descended into the water. The india-rubber 
band — been slung over the slide at the end, 
L, and held back by one hand, on being released 
pulled the slide and pressed the pencil against the 
side of the gasometer when descending. At the 
same instant that the pencil was caused to touch the 
side of the gasometer the chromascope was put in 
action by pressing its spring with the other hand. 

When the gasometer had descended as low into 
the water in the cistern as was thought necessary, 
the slide was rapidly drawn backwards, which pulled 
the pencil away from the side of the descendin; 
gasometer; and, at the same instant, the other han 
was taken away quickly from the spring of the 
chromascope, which at once stopped its action. 
Previously to the descent of the gasometer, a strip 
down the side of it, where the pencil had to act, 
was rubbed with moistened powdered chalk. The 
pencil consequently marked a visible line on the 
side of the gasometer when descending during the 
time registered by the chromascope. The gaso- 
meter was then drawn and hung up, after which the 
line marked on it was measured off to a hundredth 
part of an inch, The strip down the side of the 
gasometer was again rubbed with moistened chalk, 
and when dry was ready for another experiment. 

During the descent of the gasometer the height 
of the column of the water in the glass gauge, and 
also the height of the water in the cistern, were 
again noted, 

The results of the experiments made with the 
apparatus above described are given in Tables VIL., 

tit, IX., and-X., on pages 122 and 123, and of 
these Tables we shall now give an explanation. 

50. Column 2, for each experiment, gives the 
height of water in the glass gauge when the efflux 
tube was closed, the gasometer having been lowered, 
and resting on the column of compressed air above 
the water in the cistern. 

Column 38 gives the height of the water in the 
gauge during the descent of the gasometer. The 
pressures given in that column, it will be noticed, are 





in all cases /ess than those corresponding in column 2, 
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The peonenese er in columns 3 have been adopted TABLE VII. 
in the reduction of the experiments. the Gasometer into the Atmosphere through a Plain Tube 1 Centimeter in Diameter and 
a rage bd the -— = 1 pane -_ fontte Fe el Cmmamave te Length.—(Hor Section of the flux Tube see Fig.7, Page 71) 
uring whic: e@ pen ac agains 
the gasometer. | | 
Column 5 gives the descent of the gasometer | 





ght of 


Height of the water in 
the pressure gauge in 
inches at which the 
air flowed out of the 
gasometer into the at- 
mosphere. } 


corresponding with the time given in column 4. 

Column 6 gives the descent of the gasometer per 
second, obtained by dividing the descent given in 
column 5 by thetime given in column 4. 

Column 7 gives the average of the descents.-of 

- the gasometer per second for the experiments made 
under the same head of pressure, 

Columns § and 9 give, respectively, the tempera- 
ture and atmospheric pressure at the time when 
each experiment was made. 

Column 10 gives the volume of the efflux of air 
per second from the gasometer into the atmo- 
sphere due to the head of pressure, that volume being 
calculated by multiplying the descent given in 
column 7 by 510.731 square inches, the sectional 
area across the gasometer. 

Column 1] gives the theoretical volume of efflux 
calculated with the head of pressure given in 
column 3. 


gasometer was 





phere in degrees, Fah- 


renheit, during the experiment. 


Descent of the gaso-| 
meter in inches per 
| second. 


per second in ‘cubic inches © 


periment, at the pressures given in 


Volume of the efflux 





escent of the gasometer. 
calculated by theory as due to the hei 


tube closed and gasometer 
resting in the water in the 

water in the gauge when the 
descending as given in column 3. 


experiment. 
by the ex 
column 3. 


d 


Time of the descent of plete during the 
experiment in seconds and tenths. . 


Descent of the gasometer in inches during the 
Volume of the efflux per second in cubic inches 


Pressure of the atmosphere in inches of mercury. 


Height of water with efflux 
Height o water during the 


Temperature of the atmos 


Coefficient. 








[o¥) 


Column 12 is the coefficient obtained by dividing 
the experimental volume given in column 10 by 
that corresponding, and due to theory, given in 
column 11, 

51. The following is an example showing the 
manner in which the experiments have been reduced. 
For the efflux under extremely small —heads- of 
pressure, the calculations have to be worked out to 
great minuteness. 


s Number of experiment. 


oO 
So 


o 
a 


— 
- 
a 


* Average. 
0.06869 2» : 
0.0g84a.f °-06856 


0.08841 
0.08888 } 0.08862 


0.10844 
010393} 0.10318 


0.13786 0.12781 


0.12786 


| 85.016 
} 

| 45.261 
| 52.697 


65.021 


The head pressure of the air inside the gas- | 66. 0.15508 
ometer during the descent is equal to 0.17 in. of ‘ 0.15647 
water, as given in column 8. One cubic inch of 0.15778 
water at 39° Fahr., weighs .0361256 lb. At a 
temperature of 67° Fahr., given in column 8, by 
the formula for expansion given in paragraph 23, 
page 71, the weight is 0.21666 
0361256 x 2 | 
. = 7 0.24918 29.42 | 
67° + 460° 500 = .036075 Ib. agia10boadrit » 126.207" | 157.87 802 
500 67° +460 . | 0.24606 ee 
and for .17 in. of water, 
.036075 x .17 =.0061327 Ib. on the square inch (3) (4) (6) (7) (8) (9) (10) ai) (4a) 
is the head of pressure for the efflux. — TABLE VIII. 
P The atmospheric precsere, er — column 9, Efflux of Air from the Gasometer into the Atmosphere through a Tube 1 Centimeter in Diameter and 1.25 Centimeters 
is equal to 29.922 in. of mercury. The weight of a in Tength, formed to the Contracted Vein.—( For Section of the Efflux Tube, see Fig. 8, page 71.) 
cubic foot of air, therefore, in this experiment has 
only to be calculated for the difference of- tempera- 
ture between 32° and 67° Fahr., givenin column 8. 
080728 x (460°+-32°) 075366 Ib 
so ) ra 3 inches at which th 
Ap ale flowed out of the | 
Descent of the gaso- 
| meter in inches per 
second, 


Reduction of the Experiment No. 96, Table VIII.— ‘7 ‘a = 
0.15577 79.556 


BSS Ss 
Peo Shi S he 


0.21026 
0.21326 : 
SHE hans 109.567 | 131.84 
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g the 
ght of 


gasometer was 


3. 


Height of the water in 
the pressure gauge ip 





is the weight of a cubic foot of air at the atmo- gaeometer into the at- 
spheric pressure. oe mosphere. 

The weight of a cubic inch of mercury at a tempe- 
rature of 67° Fahr., is, by the formula for its expan- 
sion, .4894 lb.; therefore 

4894 x 29.922 = 14,648 Ib. 
is the pressure of the atmosphere in pounds on the 
equare inch, 

The weight of a cubic foot of air inside the gaso- 
meter during the efflux under a pressure of .17 in. 
of water, or .0061327 lb. on the square inch is 

.075366 x (14.643 + .0061327) _ ' 
re .075397 Ib. 

The weight of a column of air on the square 
foot constituting the head is 

.0061327 x 144=0.883108 Ib., 
and the weight of that column divided by the 
weight of a =o of air is 

88310 7° 

075307 11.713 ft. the head, 

By the formula for falling bodies, 

8.024/ 11.4 13=+27.444 ft. is the velocity. 

The sectional area of the efflux tube 1 centimeter 
in diameter is equal to .121737 square inches, con- 
sequently 

27.444 x 12 x .121737=40.0914 cubic inches 
is the theoretical volume of the efflux in a second, 
as given in column 11. The experimental volume, 
given in column 10, divided by that volume, gives 
40 038 _ _ 998 the coefficient, 
40.0914 
as given in column 12.* 
(To be continued.) 








phere in degrees Fah- 


renheit during the experiment. 
per second in cubic inches 


y theory as due to the hei 


per second in cubic inches 
e@ gauge when the 
as given in column 


periment, at the pressures given in 


t of water with efflux 
closed, and gasometer 
resting in the water in the 


cistern. 





descent of the gasometer. 
experiment in seconds and tenths. 


calculated b 
water in th 


column 3, 
descending, 


experiment. 
by the ex 


tu 


Pressure of the atmosphere in inches of mercury. 


Time of the descent of the gasometer durin 
Descent of the gasometer in inches during the 


Height of water during the 
Temperature of the atmos 


Volume of the efflux 
Volume of the efflux 


Hei 
Coefficient. 





Qa 
° 
os 


verage. 


0.07768 
dove f 0.07839 | 


4 | Number of experiment. 
ie 


a 
=] 


40.036 





23 


oO 


0.10504 5 
aan 00} 0.10482 58.535 








ac wwe 


0.12874 
Hees tf 0.12829 62.968 


0.15289 : 
este boosie 78.714 
0.15496 


ae 


one 
aon 


7411 


0.1 } 
0.17 ov Loaras 88.939 
0.1737 


Sa 


74 
7372 


_ 
P S22 FFP SPH PH oS 


fo.) ~ 
oa & 


0.23505 
0.23851 + 0.23549 120.272 
0.23293 


2 oD 
eo ao 
ao a 


0.28919 
6.53 azaeobazsoi0 147.652 | 159.6 
6.15 0.29009 








26 





* By a typographical error the last word in paragraph 44 
of our last article on this subject (vide page 102, first column, | 
lin» 21 from botiom) wag printed “increased.” Jt should be 
** decreased,” (5) (6) (7) (10) 
































(11) (12) 
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Eflur of Air from the 





TABLE IX. 


in Length. (For Section of the Tube, see Fig. 10, page 88.) 


Gasometer into the Atmosphere through a Plain Tube 2 Centimeters in Diameter and 6 Centimeters 


















































Efflue of Air from the Gasometer into ‘ 
in Length formed to the Contracted Vein. 


wm 


| [-*) ° J > 3 a Ct 3 
a | A ro} 
Height oft: waterin| % | 2 P Su tha e 
the pressure gage ip) ¢ a > = A - AMS 
| inches at which the) § ‘5 2 2% ‘93 @ 
| gir flowed out of the} os ne Sa 24 
gasometer into the at} § 2 3 . ~ - o3 
| mosphere. o 2 a 2 Ss = 2 a 5 
a= 3 ae By Be  s328 
$a a ea g 8 a~s 
—— “| & | #8 ga} a |€. | $8e 
mur r i a : 2,4 A | ae a3 85 
Eee 4 33 u Descent of the gaso-| 8 3 4 ad uo 'B 
| & Fs 2 y a 3 meter in inches per # 1 a As £3 & 
4| "ie £ Sa | g second. e° o. Has pS s 
e| 228 os | § es | g g§ | dese 
o| t= S & BS | & $ £ |§ @ 2 &% 
| «Bo $3 3.8 3 se : of . mS 
Kl sos 22 oe | Sa & 88 | $235 
©) peg | Es o § 3 gs On a Bos Keo 8 * 
ES pe $+ és od Bo ° ° a SSnd 4 
M oo ME } eB >) £°s g esd of 8 mn 
S| 268% = os a | 4 33 S 
24\4332) @ of | 3 & ee | Ene | bae?| & 
Bi gsts | «ar 85 23 Be | é ses | séEs = 
~|a | & B A ae | > > 5 
a= Average. deg. 
} 12.7 8.02 0.63150 55 | 629.6 | 
103} 1.08 0.98 112 | 7.11 0.63482 $.0.63353 » | » | 823.568) 88317 | .644 
143 | 9.07 0.63427 te ee 
| 
90 7.40 0.82222 m= | a | 
104) 197 | 187 9.8 8.15- 0.83165 + 0.82859 » | | 423.187) (628.75 .800 
11.6 | 9.65 0.83190 nan? eee 
| 69 | 667 | 0.96666 ares Foes 
105) 280 | 2.65 | 68 6.57 0.96617 > 0.96603 ae 2 493.382 | 627.26 -788 
72 | 695 | 0.96528 a | < 
() (8) (4) (5) (6) (7) (8) (9) (10) * (11) (12) 
TABLE X. 


the Atmosphere through a Tube 2 Centimeters in Diameter and 2.5 Centimeters 
(For Section of the Tube, see Fig. 12, page 71.) 















































r+) C+ | | t . eq ow g 
‘ 3 4 | be o.n 36 
Height ofthe waterir) ~ pal | 5 : e 32° 
| the pressure gaugein| 4 : | = 5 “5 5g 
| inches at which the} 5 P | = a 2 ee 24 g 
| air flowed out of the| <3 cm] . S - S38 a 5 
| gasometer into the at-| § 2 | ° - 5 og 3 
| mosphere. F 3 a eg ® a = 3 As ig 
| { e. | es | 2 | 88 | Bead 
| : &= | # | $8 | 8 |8e | $5g8 
[$88 | Sg 28 s Descent of the | 83 £ 3 Boas 
ss | +38 aa Q ar gaso a 3 | u 2. q 
’ | = a4 | wo pot 2 meter in inches per} EE: a 23 hay 
r- er £8 oa = second. es 2 “ge 4 § SS 
gies | 38 | #8 | g f= | 38 |é& | esate 
El] woe i be | ~ eo ro og 3 2 
B138s } 838 3.4 © |} %&.8 ® os Es 
c/bes | BE | Se] 28 | es | 2 |88. | 853s 
| eq Bes 3s u & | 3? Ow a 2% a8 EES a 
1% Se. beet +g og | Bus ° se SoH 8 
|) Soak mh we »*a | £°3 A eng eau 3 
2/2333 | BE | sh | 8% | @a | g | 2 | Bess 
E/S3tS| 23 | Bs 3 | Be | # | 258 | Sere ; 
aL i = A |e a lS > 
Average. deg 
12.8 8.56 0.66875 7 80.44 
12.8 | 8.60 0.67188 (erro | * , 67.7 
106, 1.00 0.90 133 9.16 0.68797 (70-67562 : 845.06 | 367.78 .938 
13.8 | 930 | 0.67391, | : 
8&3 | 7.60 0.91568 — - 
, 8.9 | 826 92 = “ 
107) 1.04 1.83 o8 aks 92187 ¢0-92978 |” » | 471.803| 524.41 | .808 
9.5 | 8.83 0.92948 S  ciall - 
| 5 | 
108) 2.80 2.65 | 5.6 5.90 1.0536 }+1.0604 n 9 641.579 | 631.07 -858 
| 6.8 7.20 1.0588 | 99 » 
oY @ (3) @ © @ (7) (@) @ (to (1) (2) 





THE LOSS OF THE MEGZRA, 
To rue Eprror oF ENGINEERING. 
Srm,—Allow me to ask you to give the following brief | 
statment a place in the pages of your valuable journal. The 
subject treated of has now taken its place as a national ques- | 
watched with great interest the statements made | 
by many of the witnesses before the Court Martial, and was not | 
a = surprised at the ignorance there and then displayed. 
hen the Royal Commission was appointed, I fully ex- 
ed to have been called on; but was not. I made an 
*pplication to be called on; to this a negative answer was 
par Failing this the following statement was drawn | 
» And sent to the Royal Commissioners, to which no reply 


tion. I had 


pected to 
Teceived. 
Teceived, 


It may also be fi 
: te be “ urther 
pay 
want to 


tell the Royal 
veyed by ignorant 





u stated that the composition has | 
D article of commerce, so that I have no 
interest to serve in thus becoming its champion. | 
truth, to Commissioners and the public the 
remove from their — the false impression con- | 
' witnesses, and to justify the Admiralty in | 
ving the composition a fair trial. en sg road 
I am, Sir, very respectfully yours, 


Printing Court Buildings, N 


ewcastle-on-T 
February 21, 1872 a 





or assumed. 


opinions. 


the bottom. 


| mind, I will now explain : 


James SPENCE. 
In 1862 the com 








I will explain myself as briefly as possible. 
| when the SS. Megara was repaired (1864), the question of 
the proper treatment of the submerged hulls of iron ships 
was a question of experiment about which there were various 


To the Secretary of the Royal Commissioners, 
11, Committee Room, House of Commons. 
Sir,—In making the application to which a negative has 
been given, my object was to impart information and to 
correct misapprehension, which (if the newspaper reports be 
at all reliable) still exists in the minds of the Commissioners. 
With respect to the nature and extent of the evidence given 
by nearly all the witnesses on the subject of Spence’s 
cement, | will say generally that the evidence was worthless, 
because it was based on ignorance—ignorance either wilful 


At the period 


Now, it may be granted that the practice of cementing 
with a Portland cement mixture has become so general as to 
be pronounced universal with regard to the inner surface in 


| The treatment of the external surface is.as far from settle- 
| ment now as it was twenty years ago. Keeping these facts in 


ition for coating boilers, pipes, &c., 
was brought out and patented. The excellence of this com- 





position for its intended purpose was spoken to by several of 
the witnesses, gentlemen of good ‘standing in te “engincer 
profession. , 

This composition consists of London clay mixed’ with a 
large amount of greasy matter, hair, &c. One’ of the proper- 
ties of this mixture is its tenacious or holding power’ when 
properly applied, and heated by steam, to iron plates, while 
the greasy portions of the mixture preserves the skin in the 
most perfect manner from o tion. 

Reverting to the subject of the proper treatment of iron 
ships, I may here remark that the sanitary question, viz., the 
health and comfort of both passengers, officers, and men, wis 
one which held, at that time, a prominent fees: deep and 
loud were the complaints as to the unhealthiness of damp 
berths and cabins in iron ships. 

Taking all these matters into consideration, I was led into 
trying Various experiments with the composition just de- 
oa teay speeneedl tebe te were, however, on a small scale, 
an ap to be in every way satisfactory. 

My aim was to treat the inside of an fea vans as a 
plasterer treats a brick or a stone wall. By a a suit~ 
peak yraoe 2 on the iron, the skin of the ship would be pro- 
tected, and the dampness so much complained of prevented. 

Permission was granted by the Admiralty to apply the 
composition to H.M.S. Sharpshooter; the work was executed 
under my own inspection, when I found that the deduction 
from my experiments were not sustained when applied.on a 


eo 

This led to further experiments, when I found that by 
the mixture of a certain portion of Portland cement with the 
before mentioned composition, the difficulty of setting with- 
out heat was obviated, and I obtained a perfectly reliable 
composition equal in hardness to any cement I had or have 
seen, ing at the same time other qualities which are 


altogether foreign to the Portland cement mixtures. 


Being on friendly terms with the officers of H.M.S. 
Warrior, the sanitary question of iron ships was a subject of 
frequent discussion with them. m the commander per- 
mission was obtained to try an experiment in his cabin. 

The Warrior's deck is, or was covered, all over from stem 
to stern with an iron plate 1 in. thick under the deck plank- 
ing. This plating was, in the commander's cabin overhead, 
left bare and unprotected. 

This experiment then consisted in covering about 4 square 
feet of this overhead surface with a proper thickness of the 
improved composition. 


‘his remained in sound and perfect condition for many — 


months ; in fact, as long as I had opportunities of seeing it, 
and it may still be there now, for anything I know to the 
contrary. Its position (immediately under one of the largest 
guns) put its adhesive qualities to the severest test. 

When permission was obtained to apply the cement to one 
side of H.M.S. Megeera, the agents in London, who were not 
practical men, requested me to go to Keyham,. and tako 
charge of the work. 

In its qeeaien I was careful that the cement was hard, 
sound, and good, and to make security way. secure, a thick 
coating of fiay’s patent varnish was carefully laid over all— 
a substance well known in the South of Kogland for its 
damp resisting poapentt 

If the cement applied to the Megera had been, as represented 
by many of the witnesses, viz., soft and friable, it would 
have in a very short time shown itself in the bilges, and have 
found its way to every pump in the ship.. As fer as I can 
recollect from reading the evidence, none of this cement had 
shown itself in or near any of the pumps, 

In the case of the S 
cement showed itself in a very short time in the way just 
described in the bilge pump. . 

In the evidence mention was made of the Northumberland 
as nents base a failure ; of this I know nothing, and had no 
personal knowledge. 

To give a brief summary of the views embodied in the 
foregoing remarks, I have no hesitation in stating that the 
cement in question which was put on the Megera’s bottom 
was up to the time the vessel was lost, sound and good. 

If any portion of the ship was found uncovered .tho 
cement must have been removed either accidentally or for a 
given yao and left so. ; ; ; 

With respect to the opinion expressed by many of the dock- 
—_ witnesses, they appeared under the impression (though 

ardly any of them spoke from a personal acquaintances with 
the matter in dispute), that the Megera’s cement was the 
same composition as that applied to boilers, pipes, &c., or 
similar to that which failed in the Sharpshooter. 

I will further venture to remark that in my opinion the 
Admiralty were not only justified in making sued an experi- 
ment, on the contrary, they would have been blameworthy if 
they (at that time), when so much had to peloamnt respecting 
the proper treatment of iron ships, had sét their faces against 


“helt bee pervision and record of such ents 
\¢ a proper supervision and reco’ such experim 
have not % kept, none havea better right of complaint 
than the writer. , 

And lastly, at the end of.my statement, I will give you 
what is usually required of a witness at the commencement 
of any statement or evidence, viz., that 1 have been 24 years 
in the public seryjice in the eteam department, both at Wool- 
wich and Portsmouth, during 18 of these years, I held a 
position of great responsibility at the latter port. 

I left the service voluntarily without gratuity or pension. 
During the past 7years, I have in this town and district 


‘prmed an extensive connexion as consulting engineer and 


marine surveyor. ‘These personal observations are introduced 
to show that the subject of this paper is one with which the 
writer has had an extensive practical acquaintance. 
I am, dir, your obedient servant, 
JaMts SPENCE. 
Fefating-epart-Dentingn Neweastle-on-Tyne, February 
10, 1872. 





Berotan Mecrayicar Inpusrey.—The Thevnet construc- 
tion works at Antwerp have been purchased by the Belgian 
Government, at least an announcement is made to that effect. 


r, the inefficiency of her 


- 
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RAILWAY CARRIAGE DOORS, 
To THs Eprror oy Exeiyeexine. 
Srz,—Various expedients have been adopted to prevent a 
recurrence of beg py = kind of accident, b 9 a 
thumb or fingers of a railway passenger are caught in t 
door of the carriage. Tile has boon mare on ially the case 
on the Metropolitan Railway, where the frequent opening 
and shutting of the doors multiplies, many times, the 
of accident. Children so naturally put their hands on the 
door-frame to steady themselves, particularly when standing 
on the seat, to “ see out,” as they say, that are specially 
liable to have their poor little fingers—not pinched, but 
smashed—for the doors are hurriedly slammed, and they fit 
so accurately that not more than a stout card can be inserted 


in the crack. uid 
The best remedy I have hitherto seen adopted, consists in 
fixing a strip of sheet metal (of an ogee curve in section) to 
the door-frame, on the inside, so as to cover the crack, and 
et leave room for the fingers between itself and the door. 
This is effectual for its purpose, but narrows the doorway 
somewhat, besides being rather unsightly and evidently 
extraneous to the design of the carriage. 


I propose such an arrangement as that shown in the draw- 
ing; that is to leave a s of fin. between the door and 
the frame, so that it would be impossible for the door to 
tighten upon the fingers, should they be in the space. This 
might be done in existing iages by cutting away the 
frame, or reducing the door, or both; but best of all by a 
new door made too narrow for the doorway. The drawing 
shows the light iron strips, intended to cover over, outside, 
the void of the finger s Also the hinge required. 

This contrivance is absolutely n only on one edge 
of the door, viz., that to which the hinges are attached. 
But we now come to a matter which may just as well be 
dealt with at the same time. I feel confident that I shall 
not disen the sympathy of your readers, by describing 
the clapping too of the doors as an infernal row. Say that 
we are returning from the “ Monday Pop.,” our ears newly 
civilised and attuned by the divine Mozart, or the profound 
Beethoven. The train has slid into the station quay 
enough, like a well designed assemblage of tons. far, 
good, engineer! You have studied the music of your me- 
chanism to as grand purpose as the Herr Professor the march 
of his harmonies! ut we are scarcely seated, and getting 
into motion, when a running fire of door claps (to which the 
cracking of rifles is music) comes along the train, presently 

ing our own com nt, when an ear-bang is received 
that vibrates through one’s whole frame, and that of the 
carriage too. Alas for the emotions left by the divine 
Mozart, by the profound Beethoven. A fierce desire fora 
victim fille the irate soul. But on whom are we to expend 
our rage? Not on the man who shut the doors, for three 
reasons: 1. He would not stand it. 2. He is left behind. 
3. It is not his fault. The builder of the carriage then 
occurs to us, and we think of him unchristian thoughts, 
seeing, or rather hearing, that his few bits of flat wood have 
created a more unbearable noise in being moved than the 
whole train. One remedy is shown in the drawing. A strip 
of the india-rubber tubing used to keep out draughts, or of 
leather folded over to the same section, is screw a a 
ag of hoop iron) to the outside of the door-frame from top 
bottom. The same section of iron edge as was used for 
the other side of the door serves also for this, and forms a 
~~ ; which, though not so much required here, 
es all safe, and gives uniformity of appearance. A buffer 
is thus constituted which would absorb the blow of the door, 
and save at the same time the company’s property and the 
passenger's ears. I am, Sir, your vbedient Servant, 
February, 1871. 8. ps WILps. 


HOOPING BOILER FLUES. 
To ras Eprror or Enernserine. 

Srz,—I have to thank Mr. Fletcher for his courteous rep] 
to my letter published in Exarvezrine of 26th ult. As I 
think it questionable whether under any circumstances the 
conical is the best form of rivet head, my letter was principally 
intended to prevent those who seem to think it the Pest under 
all circumstances from using, with some show of reason, the 
authority of Mr. Fletcher in support of their practice. I am 
very glad, therefore, to find that Mr. Fletcher's approval of 
the conical rivet head extends only to rare cases, and that as 
a rule he considers the “cup head” the preferable form. 

I quite recognised the practical difficulties in the way of 
the application of the “cup head” to the particular work in 

uestion, and was not prepared to d it any more 
n the conical head, but would prefer to countersink the 
rivet hole in furnace or flue tube to a depth of from one-half 
to two-thirds of the thickness of the plate, leaving the rivet 
—— long to project from one-eight to three-sixteenths 
above flush of plate when finished. This plan would, I think, 
e than the common conical while proving 

it in every way. 
to find that the advantage of having 
boiler making thoroughly canvassed is 


poe hime: cere ust be obvious that a 
state 


matters of detail were too often thought 

beneath the consideration of those who ought to have known 
better. I am, Sir, yours truly, 

Formmay Bortzr Maxen. 


Glasgow, February 20, 1872. 
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Ws give, above, engravings showing several applications 


\ 
\ 


of forms of corrugated disc springs lately designed and 
patented in this country by Mr. Alfred Egan, the engineer 
of the Theiss Railway in Pesth, Hungary. Mr. Egan’s 
springs consist of a number of discs each stamped in dies so 
as to give it a concave form, and at the same time to give 
it annular corrugations. Figs. 5, 6, and 7, show several 
sections of these , and the manner in which the latter 
can be applied is clearly shown by the other figures. We 
may remark, however, that it is not in all cases necessary 
to string the discs on a central rod, as they can be enclosed 
by a casing or between suitable guides. The discs may also 
be made of varying thickness, as, for instance, in Fig. 7, 
where they are thinned out towards the centre to a mt 
the elasticity. The discs of such springs, as at present ly 
in use under railway wagons, page ade 8 in. in diameter. 
In another method the elasticity of the discs is heightened 
by rendering the several sets air-tight at the edges and forc- 
ing compressed air into them. 

t will be seen from the description we have given, that 
Mr. Egan’s springs (which we may mention are being intro- 
duced in this country by Mr. Henry Simon, of Manchester), 
belong to the same class as the Belleville disc springs and the 
disc  - tried many years ago by Mr. William Bridges 

hey possess, however, the distinctive feature of 
the annular corrugations; but in the absence of detailed 
particulars of the powers of resistance and elasticity of the 
springs, we cannot speak as to the influence of this feature. 
e understand, however, that a number of the springs are 
in use on Austrian railways, and that they have stood severe 
tests satisfactorily. Their form evidentiy renders it possible 
to manufacture them at a very moderate cost, and the 
operation of changing or replacing the discs is very readily 
performed. 


Nova Scortay Coat.—The Arcadia (Nova ae Coal 
Company has commenced the shipment of coal at Ri 
Railway depdt. About 500 tons of coal can be shipped or 
sold per day at this port. 
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THE PORTABLE FIRE PusMP. 
To THe Eprtor or ENGINEERING. F 

_ Sre,—In the description of this valuable appliance in your 
impression of the 16th instant it is stated that the eo 
inventor was Mr. Baddeley, who introduced them about 
1844. The fact being that the idea was taken by the late 
Mr. Braidwood, Superintendent of the London Fire Brigade, 
from the old hand-squirts, which were at one time kept in 
every London pari He commissioned our predecessor, 
Mr. W. J. Tilley, to construct a small pump, by which the 
contents of a bucket of water could be sent with force through 
a flexible hose and jet in a continuous stream sy 
The first of these was designed by our Mr. Shand, at that 
time manager to Mr. Tilley, and brought into use in M 
1848, when its successful application led to its present ex- 
tensive use, both for public and private fire oats 

The iron pail was introduced a our Mr. Shand, to enable 
one man to work the pump and direct the jet; and the 
whole was exhibited by us in its complete form, and as illus- 
trated by you last week, at the Great Exhibition of 1851. 

The first public intimation of what Mr. Baddeley was doing 
in this matter was his registering, in 1850, a pump aim 
identical with the above, several of which had at that time 
been in constant use by the London Fire Brigade for over 
two age the so-called improvement being the use of gutt- 
percha instead of metal valves, an alteration which was 


Knowing the accuracy with which you take stock of me 
chanical progress, even in small matters, we have thought 1 


right to trespass so far ox your space, _ 
And are, Sir, your obedient Servants, 
SHAND, Mason, xD Co. 
Upper Ground-street, Blackfriars-road, London, 
February 22, 1872. 
and 


Camwapiay Paciric Rarwar.—Mr. R. Bunyan : 
men have from Mr. Austin’s section of the 
Railwa: . Seven of the party had to be left 
at fonleca, ing badly frozen. 























¢ Fes. 23, 1872.] 


ENGINEERING. 


125 








fe 
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Ws annex illustrations showing arrangementsof boilersfitted 
with circulating tubes constructed on the plan designed and 
lately patented by Mr. P. Kaeuffer, of Patricroft. Refer- 
ring to the enlarged detailed views, it will be seen that Mr. 
Kaeuffer fits to the upper end of each pendent tube, a casting 
attached to an internal circulating tube, the form of thiscasting 
being such that a lateral channel is provided for the entrance 
of the descending current of water to this internal tube, 
without interfering with the upward current. The casting 
also extends to such a height, that the ascending current of 
water is delivered above the water-line, bein Teflected la- 
terally by the curved overhanging plunger at the top of the 
prolongation of the internal tubes. The course of the cur- 
rents will be readily understood py reference to the arrows 
marked on the figures. 

Fig. 1 of our illustration, shows a boiler for a traction 
engine, constructed on Mr. Kaeuffer’s plans. This boiler is 
6 ft. 6in. high, by 2ft. Gin. in diameter at the lower end, 
and 3ft. 2in. in diameter at the upper part, and it contains 
100 square feet of heating surface. At bis a kind of anuu- 
lar pocket or mud collector, fitted with the blow-off cock ¢, 
this collector being intended to prevent the whole of the 
deposit from accumulating round the bottom of the fire-box. 
The usual water level is at n, and m marks the level to which 
the boiler is to be filled when the fire is first lit. The arrange- 
ment of the tubes will be readily understood from the 
engravings, and it will be also seen from the latter that a 
plate for separating the ascending and descending currents 
1s fitted to the water space round the fire-box. 

The remaining figure of our illustrations shows a mode 
pews by Mr. Kaeuffer, of fitting circulating tubes to the 

ues of a Cornish or Lancashire boiler. In this case it will 
be seen that the transverse tubes are fitted with nozzles, 
which deliver the ascending currents of water above the 
water-line. 
on nozzles fitted by Mr. Kaeuffer to his pendent tubes, 

ect a perfect separation of the ascending and descending 
currents. of water, and his plans are altogether worthy of 
Rotice. We have, however, not had any opportunity of 
Personally testing a boiler fitted with the tubes we have de- 
— and we are somewhat apprehensive that when 
_ ing with a low water level, the delivery of the ascend- 

§ currents above the water-line may cause priming. This, 
es ‘ee . pe ha determined by practical experience, 
relating to the + Kiet ave particulars of any experiments 


Navat Sctexce.—Messrs. Lockwood and Co. will publish 
pw ig Ist, the first number of the “Quarterly,” Sentient the 
- of Naval Science, which we have already announced as 
wm, intended to promote the improvement of naval 

chin’ marine engineering, steam navigation, and 

— hip. Its appearance is looked for with considerable 

ET — and scientific circles, as it is to be edited by 

contributors a = A yd Constructor of the Navy, and the 
le the most e therities i 

several branches of the above a a 








RANDOM NOTES FROM NORTHERN INDIA. 
N.W. Provinces, January, 1872. 

EncaMPeEp on the borders of a dense forest in the sacred 
grounds of the tomb of a once mighty native prince, 
situated far away in the dreary Indian. jungle, the writer 
of your Random Notes passed his Christmas, and as his 
memory carried him back to many others spent in foreign 
lands where none of the genial warmth of the English 
home Christmas of long passed days could reach his heart, 
he sighed to think of the wandering, often lonely and all 
but friendless life to which our profession so frequently 
consigns her sons. In no land is this more acutely felt 
than in India, where the vast extent of country to be 
traversed by a few engineer officials naturally leads to much 
solitude, and where the social ban under which the 
engineering profession is placed often, in a great measure, 
all but force men of fine and sensitive feelings to seek com. 
panionship within themselves alone. It has now been 
decided to transfer all military works in Bengal, the North- 
West Provinces, and the Punjab, to the control of the 
Inspector-General of Military Works, and to select from 
the Public Works Department a number of experienced 
officers to design and carry out all such new works, The 
effect of this will be to take all military constructions out 
of the hands of local governments, and rest them in one 
central authority under the immediate orders of the Go- 
vernment of India. The selection of officers of experience 
in that particular kind of work will, if faithfully carried 
out, be a move in the right direction, but coming as it 
does so late in the day when the great majority of the 
barracks have been completed, and many have even had 
time to fail, looks rather like securing the stable door after 
the horse has been stolen. This, however, is accounted for 
in the resolution of Government by the fact that there was 
great pressure put on the P.W.D., as much work had to be 
undertaken with a comparatively small establishment, and 
hence strict selection was nearly impossible. The Governor- 
General writes, “that several discreditable failures in the 
construction of the new barracks have taken place,” and 
that “he is disposed to believe that had the design and 
construction of these works been intrusted to a selected 
staff of experienced engineers these failures would not have 
occurred.” In the latter few lines the Governor-General 
has to use familiar language—“ hit the nail on the head” — 
for it is now becoming evident that there was too much 
amateur engineering, and a sad lack of experiénce in con- 
nexion with the designing and construction of many of the 
large military buildings which had been erected since 1864. 

It is expected that the Oude and Rohilkund Railway 
from Allygurh to Chandinsi will be open for traffic at an 
early date. The Ganges has been bridged by a temporary 
construction, and the wild Hindoo can hardly believe the 









evidence of his eyes, for he has ever been led to believe 
that his sacred river could never be spanned by a bridge, 

The tramway mania seems to have been extended to 
this great peninsula, for some European capitalists are said 
to be negotiating with the object of providing the streets 
of Calcutta and Bombay with a system of tramways. 

The new Agricultural Department begins to show some 
signs of life, as the question of establishing model farms in 
the plains, and thus, by example, to instruct the natives in 
the surrounding districts, is now being mooted. Whether 
this very practical idea will ever extend beyond foolscap 
paper, or be nipped in the bud by the strong conservative 
spirit which prevails in this country, and which looks with 
a jealous eye on every innovation, remains to be seen. 

After much impatience had been expressed through the 
medium of the press, at the delay in replying to the civil 
engineers’ memorial to the Secretary of State, which was 
sent in six months back, it now appears that that memorial 
has never been sent home, and is still lying in Calcutta, 
where it is said to be now under the consideration of the 
ruling powers. 

Of a truth, the official coach moves at a slow and 
lumbering pace. The Pioneer, the leading daily paper of 
Northern India, has lately agitated the formation of an 
Institution of Engineers for India, and recommends not 
only the issuing of professional papers, but the publication 
of an engineering journal for general circulation through 
the profession in India. The writer proposes that all engi- 
neers employed by the Government, or by the railway com- 
panies, be admissible, and that military engineers share 
equally in the benefits of the institution with civilians, All 
admit that such an institution is required, and would be of 
immense advantage to the profession here, but the difficulty 
of successfully establishing such a combined institution, 
which would call for cordial action and co-operation between 
the civil and military engineers, would be great, for so long 
as the unsatisfactory rules under which civilians now serve 
remain unchanged, jealousy and want of cordiality are likely 
to exist between the civil and the military engineers who 
are employed by the State. It has been announced by the 
press that the Sardah canal project, in a modified form (to 
irrigate the higher parts of Oude), has been sanctioned by 
the Secretary of State, and that an immediate commence- 
ment of the work is to be made. This news will be gladly 
received by the Canal Department, as that project has long 
been hanging in suspense, and has lately been petitioned 
against by a number of Oude zamindars, who would rather 
see the crops of their tenants perish for want of water than 
have any interference with their “raj” by the canal autho- 
rities. The originated estimate of this project was over 
six millions sterling, but how much this may be reduced by 
the modifications in the general designs made at home is 
not stated. 








NOTES FROM PARIS. 
Paris, February 21, 1872. 
THE PreseRvATION OF GRAIN IN A VacuuUM. 

Tue Academy of Sciences expressed approbation at*its 
last séance of the system of preserving grain introduced by 
Dr. Louvel. The report of the Commission, after having 
alluded to the importance of the question, and the principle 
solutions it has already received, writes thus on the process 
of Dr. Louvel: it is known that the most perishable sub- 
stances can be preserved from putrefaction when they are 
kept from contact with the air. Itis this principle which 
the inventor has endeavoured to apply industrially. 

His apparatus is very simple, and is composed of a cy- 
lindrical vessel of sheet iron, closed by two convex covers. 
This species of portable granary is placed vertically upon 
supports, at a convenient height, so that the operations of 
filling and emptying can be conveniently curried on. The 
upper cover is pierced with three openings; the first isa man- 
hole, by which the corn is introduced, and which can be her- 
metically closed by means of a rubber packing; the second 
opening is fitted with an air valve, by which the yacuum is 
obtained, and the third is closed with agauge. The bottom 
of the vessel has only one hole for taking out the grain, and 
is closed with a suitable stopper. The capacity of the ap- 
paratus is about 35¢ cubic feet. The vacuum is effected 
by means of a pump worked either by hand or power. A 
vacuum, equal to 8 in. or 4in. of mercury, is sufficient to - 
destroy all insect life. M. Louvel estimates that 30/. 
should be the selling price of a granary to hold 850 cubic 
feet of corn, and 82/. the price of the pump, which, with 
the necessary pipe fittings, &c., would bring the total price 
to 66/. Of course one pump would serve to exhaust any 
number of vessels, The advantages M. Louvel claims for 
his system are, that the wheat is placed beyond chance of 
all spontaneous changes, and that the prompt evaporation 
of any excess of moisture which it could contain removes 
all tendency to heating. The corn contained in the vacuum 
is protected besides from exterior causes of deteriorations, 
from the influence of the atmosphere, from the attacks of 
insects, in short, from every sort of damage to which it is 
exposed in ordinary granaries; the charangon not only 
ceases to multiply in the closed chambers, but it dies, and 
dries up in the course of a few days. The partial vacuum 
once made, the apparatus requires no further attention nor 
care, excepting an occasional glance at the gauge, to see if 
the degree of exhaustion is obtained. Flour, biscuits, or 
dry vegetables can be preserved in a similar apparatus. — 

M. Louvel furnishes in support of the assertions -which 
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precede the result, the account of an experiment made at 
the experimental farm at Vincennes, with perfect success. 
The following is a résumé of the experiment: Three 
apparatus, of 175 cube feet. each, were charged on the 15th 
July, 1867, the one with wheat of good quality, to which were 
added 4 gallons of living charangons ; the second contained 
damaged biscuit, half ecm ae by the insects; and the 
third a quantity of ordinary flour. 

The vacuum made in the three apparatus corresponded to 
4 in. of mercury ; they were then left, exposed to the action 
of sun, rain, and frost, and they were opened on the 24th 
January, 1868, more than six months after they had been 
closed. The gauges showed a vacuum of 15 in., the 
great difference being accounted for by the experimenter by 
the evaporation of the water in the vessels. 

The corn showed no alteration; it was very dry, and 
still preserved the power of germinating; the charangons 
were all dead and very dry. 

The biscuit was in exactly the same condition, as when it 
was enclosed ; but all the insects were completely destroyed. 
The flour was perfectly preserved. 

The Academy considers the process of M. Louvel as 
applicable with great advantage in the preservation of corn 
and many other provisions. 





NOTES FROM GERMANY. 
Bown, February 17, 1872. 
Muxixe Propuce oF Saxony. 
The mines of Saxony raised in 1870: 
tons. £ 
2,609,400 1,054,000 value. 
700 | 89,260 _,, 
16,000 11,760 ,, 
24,800 
. 242 
240 
82 
216 
262 
282 


Coal 

Lignite 

Iron ore... eve 
Gold and silver ore 
Tin ore eee ee 
Cobalt ore ... 
Arsenic ore... 
Manganese ore 
Vitriol ore ... 
Fluorspar ... 
Lead ore, copper ore, zinc ore 69,208 
Bismuth ore, uranium ore 25,567 
Sulphate of barytes 985 


Total £1,452,348 


TowAGE ON THE Rare. 

A company with a capital of 180,000/. was recently 
formed at Cologne, with the object of introducing the 
towage system of navigation—for ‘some years in use upon 
the rivers Seine in France and Elbe in Germany—upon the 
Rhine instead .of the ordinary tug boats, which are em- 
ployed in the coal trade on that river. This system consists 
simply in a wire rope being laid down in the bed of the river, 
when the tug, which is to tow a number of coal barges, 
takes up the rope, passing it over a drum on board, which 
is turned by her engines, and lays it down again astern, 
thus hauling herself up the river. It is supposed that this 
mode of navigation will give a saving of two-thirds of all 
coal, now used by ordinary tugs on the Rhine. 
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Tron And Coay Trabe. 

The iron and coal trades are juxt now exceedingly brisk ; all 
works have their order books filled. An order for 5000 tons 
of rails for Roumania has been accepted by a Westphalian 
and @ Khenish works; 5000 tons for railways in Alsace are 
also required, together with large masses for German and 
Austrian railways. The firm of De Wendel, at Hayange, in 
German Lorraine, has taken a very large order for railways 
in Pomerania and Eastern Prussia. New coalfields north 
of the river Rhur are being explored by numerous boring 
companies, and where they were successful le.ses or con- 
cessions have been granted to them by the Government, as 
in the instances of the coalfields of Neu-Diippel, Neumiihl, 
Sterkrade, Langenberg, and others where, it appears, even 
British capital is largely interested. 


Muxixe Divipenps. 

The dividends paid for the year 1870 by mining and 
smelting companies in Germany have, as a matter of course, 
been much impaired by the calamities in railway transport, 
scarcity of coals and materials as well as of labour, which 
were the natural consequences of the Franco-German war. 
Out of 74 companies, 28 realised a greater, and 21 a 
smaller dividend, as in the year 1869, while 25 did not pay 
any dividend at all. ht companies who were not able 
to pay dividends in 1869 did go in 1870, and some to a very 

iderable t—the H 
in Westphalia, for instance. The greatest rental was ob- 
tained by the coal mining companies near Zwickau, in 
Saxony. Fortuna paid 60 per cent., Birger-Gewerkschaft 
57 per cent,, VereinaglUck 40 per cent., Forst 82 per cent., 
Oberhohndarf 80 per cent., Schader 16 per cent. Next 
came the Saxon Steel Company at Déblen, near Dresden, 
with 22 per cent., and the ceal companies, New Essen, in 
Westph and Gottes Seegen, in Saxony, with 20 per 
cent. Among the companies in Rhineland and Westphalia 
were paid by Harpen (coal) 15 per cent., Borussia (coal) 
12 per cent., Bochum Cast Steel Works 10 per cent., 
Mechernich (lead) 10 per cent., Aplerbeck Iron Works 8 
per cent, Bochum (coal) 6 per cent., Arenberg and Hoerde 
(coal and iron) 6 per cent., Cologne Mining and Aachen 
Héngen (coal) 5 per cent. On the whole it must be stated 
that these companies have not suffered so much under the 
war as might have been anticipated, 





n Mining Company (coal) | P 


ENGINES OF H.M.S COQUETTE. 
We publish this week a two-page engraving of the en- 
gines, constructed by Messrs. James Watt and Co., of 
Soho, for H.M. gunboat Coquette, and this illustration will 
be followed, next week, by others showing the principal 
constructive details, and the arrangement of the engines 
and boilers in the vessel. Under the circumstances we 
consider it ‘better that our description of the engines should 
accompany these detail views, and we shall, therefore, 
merely state here that the engines are of the compound 
intermediate receiver type, the cylinder being 31 in. and 
48 in. in diameter respectively, and the stroke 1 ft. 6 in. 
The space available for the engines was very limited, and 
considerable skill has been shown in bringing the machinery 
within the required dimensions without sacrificing the ac- 
cessibility of the working parts. Next week we shall, as we 
have said, illustrate the details of these engines, and we 
shall then describe them fully and give an account of their 
ce. 
TYNEMOUTH NEW GAS WORKS. 

Tue d on which the old works of the Tynemouth Gas 
Company.were built was long ago found to be getting too small, 
and after pulling down a gas holder, and building retorts in 
its place, and then not having room, as well as the knowledge 
of the term of lease rapidly drawing to a close, it was deter- 
mined to erect entirely new works, It is here only due to Mr. 
W. H. Atkinson, the secretary to the company, to say that his 
enterprising spirit t this decision be traced. In order to 
save the trouble and expense of carting coals, land adjoining 
the North- Railway was selected by the above-named 

tleman, at the west end of North Shields. The chairman 
fir. G. Williamson), accompanied by the secretary, visited 
works in different parts of the country, and they, with the 
rest of the directors, have all- along manifested the greatest 
interest in, and have done all in their power to promote the 
success of the new works, which were begun in December, 
1869, with the intention of using them the following winter, if 
required; but this not being the case, little work was done 
during the short days of 1870-71. The retort house 210 ft. 
in length by 77 ft. in width, outside dimensions, which also 
includes the coal. stores under the same roof, is arranged for 
twenty double benches of retorts, capable of making, at their 
best, 1,200,0002. cubic feet of gas in 24 hours, still allowing for 
two to three double benches of retorts to be out of use for re- 
pairs. This winter, seven of these benches, or forty-nine 
through and through, retorts have been used. The coal stores 
before mentioned run the whole length of the house on each 
side, and are capable of storing opposite each setting of retorts 
eight days’ supply. The railway wagons run direct into 
the retort house, and drop the coals into that part of the 
store where wanted, openings level with the floor allowing 
the coals to pass on to the retort house floor in the exact po- 
sition required, without any casting or trimming. e gas, 
on leaving the retort house passes through an elongated 
spiral worm condenser of 18in. pipes—this form of con- 
denser is novel, and is believed by Mr. Livesey to be not only 
the cheapest, but the most easily erected, and the most effec- 
tual—and thence through a water cooling tank—the tem- 
perature of which can be regulated—to the engine-house 
and exhausters. The engines are used to pump the gas from 
retorts to force it through the various purifying apparatus, 
and fill the gasholders. Engines, boilers, an al’s ex- 
hausters, are all in duplicate, to avoid the great loss of 
working without them for however short a time. Next in 
its course come the scrubbers, or apparatus for taking out 
the ammonia. There are two of these large circular wrought- 
iron vessels 25ft. high, 11 ft. diameter, filled with boards 
din. thick, 9in. deep, lin. apart, placed on their edges 
tier above tier. Water, by means of a self-acting spreader 
(the common “ Barker’s Mill’’) is distributed over these 
boards in such a manner as to completely wet the whole 
surface, which in each vesse] amounts to nearly 40,000 square 
feet. This isa speciality of Mr. Livesey’s, first introduced 
into the South Metropolitan Gasworks, London, in 1866, 
where it has worked very successfully ever since, his object 
being to ex the greatest possible wetted ‘surface to 
the action of the gas, which, by contact, parts with the 
whole of the ammonia so freely soluble in water. The principal 
object attained by these scrubbers is to use the least quantity 
of water and still free the gas of ammonia, which is now so 
valuable a residual product for the manufacture of sul- 
phate of ammonia. It is only fair to state that about the 
same time that Mr. Livesey first adopted the plan of filling 
up scrubbers with this arrangement of thin boards, 
arner, of South Shields, invented, and has used ever since, 
a somewhat similar arrangement. The sulphuretted hy- 
drogen is next taken from the gas by means of oxide of 
iron, in the purifying house, a building 90 ft. by 60 ft., 
containing four purifyers, 20 ft. by 16 ft., which can be 
charged either with lime or oxide of iron. After this it 
asses to a meter to be measured, and thence to the 
gasholder, of telescopic construction, 100ft. in diameter, 
28 ft. deep, Messrs. Piggotts, of Birmingham, being the 
makers. marks have been made upon the strange idea 
of erecting gas works in the highest part of the town, or 
nearly so, but a question of this sort is of little consequence 
when works are properly constructed, certainly so in 
this case, as it is a fact that the gasholder at the Low 
Lights is now filled every day from these works, givin 
less pressure, represented by Qin. of water, than it di 
to fill it from the old works on the spot, entirely owing 
to improved construction. There are capacious tanks 
underground for tar and ammoniacal liquors, an efficient 
apparatus. for converting the latter into marketable sul- 
B ate of ammonia, a very pure white salt being pro- 
uced, The sulphate plant was erected by Mr. Hathaway, 
late manager to Mr. R. Laming, so well known in con- 
nexion wit Rae purification. ere are also commodious 
workshops and stores. The works have been constructed to 








allow for future extensions without altering any of the pre- 


sent arrangements, which really only form part of much 
lar works. The quantity of gas néw made could be 
trebled without making any addition to present buildings, 
The retorts on these works are built of bricks, made speci ly 
to pattern by Messrs. J. Cowen and Go., whose name is quite 
cient guarantee for the quality. The life of these brick 
retorts is generally five seasons or more, a t three only * 
of clay retorts. In the hottest part of the furnace a red fire 
brick is used, which is found most efficient, merely glazing 
over on the surface, and going no deeper when oapeeed to 
the greatest heats required in a_gas works. The brick ig 
made at Ewell, near, Sate . The men are not re- 
uired to work on Sunday, sufficient being made during 
the week for the Sunday supply, an advantage which is fully 
appreciated by them. The works in cost will most favourably 
compare with any others that have been lately built. The 
great gas works of the Chartered Company, recently erected 
at Beckton, for the supply of the City of London, have cost 
over 60,0002. for each million feet of gas they are capable of 
making per day, while these come out considerably less than 
half that rate. They are substantially built, without any 
useless ornament, which is out i Fond in gas works. Mr, 
George Livesey, of the South Metropolitan Gas Works, 
London, is the engineer, and his brother, Mr. Frank Livesey, 
has had entire charge of their erection, and the working is 
now under his management. The contractor for the brick. 
work, tank, and buildings was Mr. Suddards, of South 
Shields. Messrs. J. Abbot and Co., of Gateshead, su plied 
the iron roofs and purifiers, &. Mr. Horsley, of North 
Shields, furnished the greater portion of the remainder of the 
ironwork, rails, and tramways. Messrs. Donkin and (Co, 
made the engines and exhausters.— Newcastle Chronicle. 





NAVAL GUNS. 

Tue failure of rotation in the service system of rifling, the 
enormous sacrifices of shell power made in the vain attempt 
to avert that failure, and the consequent severe punishment 
inflicted upon heavy guns ed their own projectiles, formed 
the subject of a paper on “ Naval Guns,” read by Commander 
William Dawson, R.N., at the Royal United Service Institu- 
tion on Monday, when Admiral A. P. Ryder presided. 

The lecturer passed a warm eulogium on the officers of 
the Royal Artillery, to whom our great advance in gunnery 
was mainly attributable, and expressed the astonishment 
with which he had just learnt, from some most distinguished 
artillery officers, that the projectiles for qur magnificent guns 
were so suicidal as to cause considerable uneasiness amongst 
those who were not wilfully blind to facts. The impossibility 
of rotating long shells of great weight upon yy in. of bearing 
in each groove necessitated the reduction of the powder 
capacity of the 12 in. shell from 45}1b., for the 25 ton gun, 
to 204 lb. for the 35 ton gun, and of ‘the 11 in. shell for the 
25 ton gun from 40 Ib. to 2541b., the total weight being re- 
duced no less than 1281]b. Nor had this enormous sacrifice 
accomplished its purpose, for all service projectiles made an 
intermittent “ puffing” noise in the air, which was a sure in- 
dication of “wabbling” and “hammering” in the bore. 
Contrasting this with the long iron bearing systems, he 
showed how, by diffusing the effort of rotation, Whitworth 
could employ spirals sufficiently rapid to rotate shells six 
diameters long, whilst the miscalled “ Woolwich” system 
failed to do so when they were only 24 calibres long. Trac- 
ing the concentration of rotation upon a single ring of 
weakening stud holes 3 in. deep and 1.6 in, diameter to the 
use of increasing spirals, he contrasted the results obtained 
from the employment of increasing spirals with the baseless 
hypothesis on which it was adopted in 1865. Tracing the 
results in a gun explosively burst, in others permanently 
disabled, and in others obliged to cease firing for hours whilst 
the abrasions were being filed down, he showed, by a critical 
examination of such cases of suicide, both on shipboard and 
at Woolwich, as had been made public, that the self-inflicted 
injuries invariably took place outside the point where 
base of the shot was when the maximum powder pressure 
was relieved. Hence it followed that accidents did not arise 
from the direct action of maximum powder pressure unless 
the projectile jammed in the gun; but from the hammering 
action of the wabbling projectile, or from oversiding 
grooves, or from erosion of the upper part of the bore by gases 
escaping through unnecessarily wide and deep grooves. 
Turning to the effect of all this punishment inflicted on the 

un, he showed that by diffusing the effort of rotation over & 
ong iron bearing surface with an uniform spiral, guns had, 
asa matter of experimental fact, a longer and a happier 
life, whilst their projectiles gave more powerful muzzle 


Mr. | blows. Taking the tables of practice given in the report 


of the only heavy gun competition in this country, the 7 in. 
7 ton gun competition of 1863-65, in which all the conditions 
were precisely alike except the length of bearing, the metal 
of which the bearing was com , and the gorge / or 
increasing character of the spirals, he showed that w ilst 
after 567 rounds it was reported of the French, now called 
the Woolwich, gun, that it “should in future be fired under 
recaution” against bursting; the gun rifled on the iron 
aring system with uniform spiral, was as true in its rifling 
after 417 rounds as when it left the factory. Comparing the 
work done by the respective projectiles, the Scott iron —_ 
ing 110 lb. . & escaped from its charge so much more easily 
than its studded rival that, though the conditions were 
exactly alike in all else, the Scott hit a muzzle blow 183 foot 
tons heavier than the French, and no less than 260 foot tons 
more powerful than that of the present 7-in. gun, the charges 
of which had to be reduced to make amends for its lac iad 
endurance. Going seriatim through all the oer 
Woolwich rifled guns from the 35 ton gun to the 9 pounder, 
he showed from official records how each had suffered in 
efficiency and in endurance from the wabbling of its = 
projectiles. Quoting in every case the offici eye ; 
the lecturer dismissed from consideration every fact eae 
he was unable to substantiate in official language, rs 
he discarded every opinion expressed in those documen'®, 





which could not be justified by ascertained facts. 
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OUR NAVY. 

_ Two papers of considerable importance and great 
interest have this week been laid before Parlia- 
ment, one the final report of the Committee ap- 
pointed by Mr. Childers shortly before he left 
office, “to examine the designs upon which ships 
of war have recently been constructed ;” the other 
an able, if somewhat bitter, criticism upon the re- 
port, in the form of aletter to the First Lord, from 
the pen of Admiral Sir R. S. Robinson, K.C.B., 
late Controller of the Navy. Yielding to the im- 
patience of Parliament, Mr. Goschen has presented 
the report of the Committee (with certain papers 
immediately connected with it) in advance of the 
He gn and appendix, which, we understand, are 
ept back, pending the preparation of a large 
number of plates belonging to the latter. A 
pr | or digest of the evidence is, however, 
cas " ed ito the report, and gives a good idea of its 
Sirs When we say that the witnesses include 
Cc. pencer Robinson, Mr. Reed, Mr. Barnaby, and 
dig, Sherard Osborne, with a number of other 
fret eed officers and engineers, and that the 

three of these witnesses gave evidence at un- 


usual length, and with characteristic freed 
igth, anc om, upon 
most interestingmatters, the temptat on to plang 
on the strength of the materials 
But from the table of 


At once, in medias res, 


ROW issued, is very great. 








contents it appears that the following matter re- 
mains to be issued, viz.; 180 pages of evidence, 
150 of appendix (with many plates), and an ana- 
lytical index—a ‘necessary guide in dealing with 
such a mass of scientific papers, There is also a 
dissentient report by two members of the Com- 
mittee, Admiral G. Elliot, and Rear-Admiral A. P. 
Ryder, not yet published, which is understood to 
propose many.s i § changes in the construction 
of the Navy, and is said to be argued and illustrated 
at great length. In the absence of so large a 
portion of the papers, it is unfair, as well as diffi- 
cult, to criticise the report minutely ; but, pending 
their publication, our readers will desire to learn 
something of the object, the constitution, and the 
conclusions of the Committee, whose advice was 
asked in matters so vitally affecting the safety of 
the empire, and the reputation of some of the most 
distinguished servants of the public. 

The ‘ Instructions for the Guidance of the Com- 
mittee,” dated January 12, 1871, signed by the 
Secretary to the Admiralty, state that ‘‘ the require- 
ments of modern warfare having rendered it neces- 
for the Lords of the Admiralty to consider, and in 
some cases to adopt, various designs for ships of 
war of a novel character, my Lords, bearing in mind 
the great importance of securing for the ships which 
are to form part of the Royal ‘Navy the highest 
attainable efficiency, have determined to ask the 
advice and assistance of a special committee.” The 
persons named are Lord Dufferin and Clandeboye, 
Chairman, Sir William Thomson, LL.D., Admiral 
George Elliot (noted for his advocacy of Ruthven’s 
hydraulic propeller some years since), Rear-Ad- 
mirals Ryder, Hornby, and Houston Stewart, 
C.B., Reverend Doctor Woolley (Principal of the 
School of Naval Architecture), Professor Rankine, 
LL.D., F.R.S., Mr. W. Froude, F.R.S., Cap- 
tain Hood (Director of Naval Sommnnte)> Captain 
Goodenough, Mr. G. W. Rendel, C.E. (the in- 
ventor of the clever little gunboats of the Staunch 
class, largely adopted in the navy), Mr. Peter 
Denny, Mr. G. P. Bidder, C.E., Mr. 'T. Lloyd C.B., 
late head of the Engineer Department of the Ad- 
miralty, and Lieutenant-Colonel Pasley, R.E., 
Superintending Engineer of the Chatham Dockyard 
Extension Works and formerly Commissioner 
of Public Works in Victoria. (Colonel Pasley 
acted as honorary secretary.) Reports, prepared 
by the Constructive Department, explanatory of the 
objects aimed at, and suggesting possible improve- 
ments’ in the several classes of ships under con- 


| | sideration, and no doubt intended as the Depart- 


ment’s defence of those designs, are promised to the 


135 | Committee, which is requested to ‘‘ advise my Lords 


whether, with reference to the present state of the 
science of naval architecture, and the requirements 
of naval warfare, the principles which should 
regulate the form and type of war ships to be built 
for the service of this country are fully satisfied by 
these designs with the improvements recommended 
in them, or whether any further modifications are 
desirable.” Besides this general reference, a special 
line of inquiry is opened by the promise of reports 
‘‘ showing what, in the opinion of the Constructor’s 
Department, as naval architects, were the faulty 
principles of the design of the Captain, and to what 
extent they contributed to her loss,” and ‘“ explana- 
tory of the constructive design of the Monarch, 
with respect especially to her greater or less security 
as compared with the Captain.” A special opinion 
is also requested upon “the efficiency of the 
Monarch regarded as a first-class sea-going man- 
of-war.” 

The Committee was thus directed to sit in judg- 
ment upon all the more important classes of ships 
in the English Navy, and indirectly, of course, upon 
those who designed them. There can be no doubt 
that, in taking this unusual step, Mr. Childers did 
what was very acceptable to the public, though it is 
hardly to be wondered at that it was keenly resented 
by the Controller of the Navy. But Sir Spencer 
Robinson ought to see that the public could not be 
expected to have, and as a fact had not, that confi- 
dence in his administration which he himself might 
be conscious it deserved, It wasaday of rapid 
changes, and many who called themselves authorities 
declared that the Admiralty failed to keep up with 
the march of improvement. Rightly or wrongly the 
public doubted the efficiency of the Navy. Captain 
Coles, naturally reckoned an authority by many, had 
found every possible fault in Mr, Reed’s construc- 
tions, and numerous officers and others, who had the 
ear of the public, shared his opinions, The Captain had 
been lost, her admirers said (ENGINEERING was never 








among them) through the default of the Admiralty, 
and the Monarch, her successful rival, was alleged 
to be only one shade more safe; while, with more 
show of reason, a cry of danger was raised about the 
low freeboard (but unmasted) turret ships building 
by the Admiralty. Altogether an inquiry was, in 
our opinion, very desirable in the interests of all 
parties concerned, and we do not think Mr. Childers 
could have done better than intrust it to a mixed 
committee of sailors, scientific men, and “ intelli- 
gent laymen,” (the latter drawn mainly from our 
own profession) under the presidency of a nobleman 
well qualified to weigh evidence, and quite enough 
both of sailor and of man of science to hold the 
balance evenly between those traditionary foes, the 
‘‘ practical” men (alas! how often unpractical) and 
the men of science. The report of such a com- 
mittee, if tolerably unanimous, is more likely to 
command respect than of one composed only of 
sailors, or even of sailors and profound mathe- 
maticians alone. 

Very briefly stated, the following are the princi- 
pal conclusions of the Committee (Admirals Elliot 
and Ryder excepted). The Captain would have 
been safe without masts, and, with 8 ft. freeboard, 
comparatively safe with them, As she was, she 
required ‘‘a stringency of caution in respect to 
degree of heeling unprecedented in the rules and 
usages of seamanship as applied to decked vessels.” 
This exonerates her officers from blame, and at the 
same time shows that her dangerous character was 
not so obvious as to leave the Admiralty without a 
— justification for letting her go tosea. The 

onarch is pronounced to be a perfectly safe shi 
when managed ‘according to the ordinary rules an 
usages of seamanship ;” but nevertheless—and this 
is the one great recommendation of the report—the 
whole genus of “ first-class rigged sea-going men- 
of-war,” turret or broadside, Monarch or Sultan, 
is condemned, and recommended to be replaced by 
mastless ships of the Devastation class, operatin 
from ‘‘centres of naval power” to be establishe 
wherever needed. Granting the necessity for such 
vessels, the Monarch is admitted to be “ probably 
at this moment a more formidable cruising ship of 
war.than any other nation possesses,” but the 
necessity of such cruisers is denied. Here is a 
broad question of policy rather than of shipbuild- 
ing, which will require most careful consideration, 
On the other hand, the Devastation, the latest and 
crowning design of the De ent, is pronounced 
to ‘‘represent, in its broad features, the first-class 
fighting ship of the immediate future.” Here, then, 
we stand on solid ground, for it is to the first-class 
fighting ships, the ships for the line-of-battle, that 
England must always look for the empire of the 
seas, Cruisers, of whatever grade, are a secondary 
consideration. 

The Invincible class (second-class cruizing iron- 
clads for distant stations) the committee desire to 
retain, but armed with one turret and some unpro- 
tected guns, instead of| the two decked central 
battery now adopted. This latter recommendation 
is dissented from by three of the Committee, who 
emphatically approve the design as it stands. 
Greater strength in the bottoms to enable them to 
take the ground, is, however, recommended. ‘I'he 
Cyclops class (coast defence turret-ships) is gene- 
rally approved, but a sub-class, with one turret 
only, and greater speed, is proposed. On the In- 
constant, opinion was evidently divided ; her class 
is admitted to be a necessity, but a vague hope is 
expressed that the dimensions may be reduced 
without loss of speed. This is scarcely consistent 
with the proposal for a sub-class, with less masting, 
but of eighteen-snot speed. 

The question of protection is considered, The 
gun is approaching a position of ‘definitive su- 
periority” over armour, but the latter is still of use, 
and therefore still needed. The idea of further re- 
ducing its area, by concentrating it on a ‘‘ central 
citadel, surrounded and supported by an un- 
armoured raft, constructed on a cellular system, or 
containing some buoyant substance such as cork,” 
is touched upon, to be further elaborated, we un- 
derstand, in the dissentient report of the two ad- 
mirals, whose pet scheme this is. We need scarcely 
say itis not a new one, (An interesting design of 
Mr. Reed’s, directed to this end, will be found 
described in the analysis of his evidence, page 14). 
Compound engines are recommended for universal 
use in the navy (we commend this to one of our 
contemporaries), though it appears from the analysis 
of evidence that the Admiralty had anticipated this 
proposal, The effect of large bilge keels upon 
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the lines of ships “ at and 
near the water line,” that is, of giving up the 
parallel sides while increasing the midship section, 
as a possible means of gaining ee eae with- 
out increase of resistance, are hopefully alluded to. 
Many other matters, such as the propriety of mea- 
suring the size of war ships by displacement alone, 
and the power of engines by indicated horse power, 
are noticed in the report, which concludes with a 
well-merited tribute of praise to Mr. Barnaby and 
his able colleagues at the Admiralty, the worthy 
successors of Mr. Reed, whose place, we trust, Mr. 
Barnaby will soon be called to fill in name as well 
as in fact. 

With all these subjects it is our intention to deal 
fully when the whole of the papers are public. A 
change, second to none of the “ reconstructions” 
already effected, is approaching, though the line 
which it must take is as yet obscure. The vast 
national importance of the subject, and the com- 
pliment paid to the profession in the constitution of 
the Committee, are sufficient reasons for our un- 
dertaking to follow it up to the utmost. But the 
only remark we will make as yet is, that the report 
is, on the whole, very favourable to the Construc- 
tive Department of the Admiralty, and should be 
gratifying, if rightly read, even to Sir Spencer 
Robinson. 


rolling, and of altering 








LITHOFRACTEUR. 

Tue fallacy of the opinion generally prevalent in 
England that the transport and use of nitro- 
glycerine compounds are fraught with danger has 
been shown in a very conclusive manner during 
the present week, by the results of a series of im- 

rtant experiments which were made with litho- 
racteur at some quarries near Shrewsbury. The 
fallacy is based upon the fact that some very serious 
accidents have occurred with nitro-glycerine itself, 
and which led to the passing of the Nitro-Glycerine 
Act in 1869. By this Act the manufacture, trans- 
port, storage, and use of that material, or of any 
substance into the composition of which it enters, is 

rohibited under very severe penalties, except a 
icense is obtained from the Home Secretary. The 
terms of the license, however, are of so stringent a 
nature, as practically to amount to a prohibition. 
It is a well-established fact that lithofracteur and 
dynamite, in both of which nitro-glycerine is an im- 
portant ingredient, are really safe under all ordinary 
conditions ; in fact, they cannot be exploded except 
by percussive fire. We may add that recent analysis 
eee lithofracteur to contain 52 parts of nitro- 
glycerine, 30 silica, 12 coal, 4 nitrate of soda, and 
2 sulphur. In fact, it closely resembles dynamite, 
only mixed to a small extent with other explosive 
ingredients. With a view to obtain a modifica- 
tion of the Nitro-Glycerine Act in favour of these 
explosives experiments were carried out in May 
last, the results of which conclusively demonstrated 
its safety. ‘The details of these experiments were 
published by us at the time,* and the results were 
communicated to the Home Secretary, by Messrs, 
Krebs and Co., of Cologne, the manufacturers, who 
at the same time made application for a license to 
make, store, and sell the material in Great Britain. 
This application was backed by a deputation which 
waited upon Mr. Bruce, and which was composed of 
a large number of Members of Parliament, mining 
and quarry proprietors, and others interested in the 
transport and use of explosives. The whole ques- 
tion was referred by Mr. Bruce to the War Office 
Committee on Explosives, who, after examining 
several witnesses, reuuested that the series of ex- 
periments carried out in May last might be repeated 
in their presence with such additions as they should 
suggest. The request was at once acceded to, and 
as there was no place which could be better adapted 
for carrying out the programme than Mr. France’s 

uarries at Nant Mawr, near Shrewsbury—where 
the previousexperiments were made—that gentleman 
a placed them at the disposal of Messrs. Krebs 
and Co, 

The object of the triala was not so much to de- 
monstrate the great power of lithofracteur, which 
has been well established, as to show its per- 
fect safety, which is not generally believed in. ‘The 
experiments were cansied out on Tuesday last in 
the presence of the War Office Committee on Ex- 
plosives, of which Colonel Younghusband, R.A.., is 
the President, and Captain Noble, R.A., the Secre- 
tary. There were also present, representatives of 
the French, Dutch, American, and Peruvian Go- 


* See Exorernixe for May 12 and 19, 1871. a 





vernments, the managers of several of the leading 
English and foreign railways, and a number of 
naval and military officers, engineers, and other 
professional gentlemen. The experiments were 
carried out by Professor Engels, one of the partners 
in the firm of Messrs, Krebs and Co., Mr. O. Kirk- 
mann, who represented the firm, and Mr. Perry F. 
Nursey, their engineer in England. The first thing 
the Committee did was to ascertain the effect of 
exposing the lithofracteur to high degrees of tem- 
perature, the impression being that such exposure 
would result in violent explosion. A small piece of 
lithofracteur was placed in a cup, which was floated 
in an oil bath heated by the flame of a spirit lamp. 
When the bath had attained a temperature of about 
374° Fahr., the lithofracteur smouldered away 
without bursting into flame, much less exploding. 
The effects produced by concussion were shown on 
a small scale, by pounding a cartridge between hard 
wooden surfaces; between stone and iron; and 
between iron and iron. The result in each case 
was simply a spreading out of the pasty substance 
over the surfaces between which they were beaten. 
A deal box, containing 5 lb. of lithofracteur cart- 
ridges, was then thrown from the top of the quarry 
on to the plateau below, a vertical distance of 
150 ft., the only effect being the smashing of the 
box, and the scattering of the cartridges about. The 
effect of burning the lithofracteur in an enclosed 
space, by applying fire on the outside, was next 
shown, by placing a box containing 5lb. of the 
material in the midst of a heap of straw, brambles, 
and faggots of wood, and setting it on fire. On 
the flame reaching the lithofracteur, the contents 
of the box burned quietly away without any sign of 
explosion whatever. The same weight of the com- 
pound was then enclosed in a stout deal box, which 
was made as nearly air-tight as possible, and then 
placed in a hollow in the rock. The opening was 
filled in with stone, and covered with an iron plate, 
in order to exclude the air as much as possible, and 
the charge was ignited by means of an ordinary 
Bickford mining fuse, without a cap, and which had 
been inserted in the cartridges before the box was 
nailed down. The result of the application of fire 
inwardly was precisely the same as when it was 
applied outwardly, the lithofracteur only burning 
gently and slowly away. An examination of the 
deal box showed that the inside was only slightly 
charred, an evidence of the low temperature de- 
veloped by the lithofracteur when ignited by fire 
without percussion. These experiments lead to the 
conclusion, that should a magazine where this ex- 
plosive is stored be surrounded by fire, or should a 
fire occur within it, no explosion would ensue. 

The next portion of the experiments had refer- 
ence to military operations, and consisted in the 
demolition of stockades, and other works, and the 
formation of trenches. The first stockade attacked 
was a single one, composed of twelve half-round 
timber sleepers, 9 ft. long by 10in. wide by 6in. 
thick at the centre, bedded 1 ft. 6 in. in the groand, 
and braced together near the top by timber plank- 
ing. Atthe foot of the stockade, and in the front, 
was laid a 12 ft. length of india-rubber tubing, 2 in. 
in internal diameter, containing 27 ]b. of litho- 
fracteur. The charge was fired with a Bickford 
safety fuse, primed with a detonating cap, which was 
inserted in the lithofracteur. Upon ignition taking 
place, only a portion of the charge exploded—about 
one-third—owing to the remainder having become 
frozen from exposure to the cold on the hill-tops, 
where these experiments were carried out since 
early morning. It was not thawed before use, as 
the Committee had previously expressed a wish to 
see some experiments carried out with frozen litho- 
fracteur. The portion of the charge which ex- 
ploded cut off four of the sleepers close to the 
ground line, and threw them a long distance to the 
rear. The remaining portion of the charge was 
then re-fused and fired, when another 4 ft. length 
was partly exploded, the charge being scattered 
about. The explosion displaced two more sleepers, 
but did no further mischief. The charge was 
a and fired for a third time, the result being 
only the explosion of a small portion of lithofrac- 
teur, and the ignition of the remainder, which 
burned itself out, the flames charring the face of 
the stockade. 

An attack was next made upon a double stockade, 
the front portion being formed of 2] timbers of 
similar dimensions to those in the single stockade, 
and arranged in the’same manner, but with two 
extra timbers at the rear in the centre. The rear 





row consisted of 14 similar timbers, placed 7 ft. 


‘ 





from the front row. At the foot of the front row 
were laid two 1] ft. lengths of 4}in. zine tubing, 
each charged with 75lb. of lithofracteur. The 
tubes were laid end to end, and the capped fuse 
was inserted at their junction in the centre of the 
stockade. The result was a tremendous explosion, 
which blew the stockade in fragments to great 
distances, broke the windows and damaged the roof 
of a house 300 or 400 yards away, and formed a 
crater 24ft.x9 ft.x2ft. Qin. deep where the 
stockade had stood. The earth was loosened for a 
depth of 12 ft. or so beneath the bottom of the 
crater, and was in a good condition for easy re- 
moval by the attacking party. The lithofracteur 
was so laid as to blow the stockades against the 
enemy, and to cover the advance of the attacking 
party into the trenches. To effect a lodgment for 
an attacking party a 6 ft. length of 44in. zinc tube, 
containing 43 lb. of lithofracteur, was buried verti- 
cally in the earth. The result of the explosion of 
the charge was a crater 16 ft. in diameter, and 4 ft, 
6 in, deep, the soil being loosened to the limestone 
about 12ft. beneath. The effects of an explosion 
on the top of a bomb-proof magazine were next 
shown by placing 15 Ib. of lithofracteur on a struc- 
ture consisting of nine lengths of 75 lb. double- 
headed rails laid side by side, the head of each 
alternate rail being packed into the web of its neigh- 
bour’s, The rails had a 6ft. bearing, and their 
lengths ranged from 8ft.to 12ft. The lithofrac- 
teur was laid on the top and tamped with a fresh- 
cut turf. The explosion broke three lengths of 
rail in halves, and bent the remaining six, one 
having a crack extending several feet along the 
web. One piece of rail, 2 ft. 7 in. long, was thrown 
to a distance of 24 ft. from the point of explosion. 

The next series of experiments were made with 
the view of demonstrating the safety of lithofrac- 
teur under the extreme conditions of a railway 
collision, or other similar accident. ‘These experi- 
ments were carried out in a similar manner to those 
made in May last, so that we need only here state 
them in general terms, referring our readers to 
our previous report for details, -A wagon, weighing 
1} tons, with wooden buffers, was first fixed at the 
bottom of Mr. France’s railway incline, which is 
500 yards long, and has a gradient of 1 in 8. On 
each of the front buffers were tied three cartridges 
of lithofracteur, whilst on those of a wagon at the 
top of the incline were tied two more. ‘Two cart- 
ridges were tied on the rails about half way down 
the incline, and two were smeared on the rails 30 
yards lower down. On the upper wagon being 
released, it rushed down the incline, exploding one 
of the tied cartridges on its way, and fairly hitting 
the buffers of the lower wagon, and scattering the 
cartridges in all directions, without exploding them. 
The experiment was then repeated with iron-faced 
buffers. The upper wagon, in its downward course, 
did not explode either of the cartridges on the rails, 
but, on contact with the lower wagon, those on the 
buffers were exploded, as was expected, when con- 
tact was made between iron and iron. At the de- 
sire of the Committee, the experiment was repeated 
with one pair of wooden, and one pair of iron- 
plated buffers. Upon the descending wagon reach- 
ing within a short distance of the lower one, 4 
wheel broke, and the wagon toppled over into the 
other, without a fair collision P the buffers. No 
explosion, however, occurred, and the lithofrac- 
teur was found upon the ground. 

The final experiment was illustrative of the effect 
of lithofracteur, as applied to torpedoes. A bridge 
composed of seven railway sleepers, laid side by 
side, was formed across a brook 7 ft. 6 in. wide, the 
underside of the sleepers being 1 in. below the level 
of the water, and the bottom of the brook being 
2ft. 3in. below that point at the centre. The 
sleepers were similar to those used in the stockades. 
On this bridge were laid eighteen more sleepers, 
arranged in three layers, parallel with the first, 
and packed with alternating layers of turf and clay. 
On the top was a heap of earth 3 ft. dee , and 
under the bridge were floated two boxes, each col- 
taining 50 Ib. of lithofracteur. The report of ber 
explosion was, of course, exceedingly violent, a0 
the bridge and its load were utterly demolish ; 
earth and splinters being thrown to a great hei 
into the air, the débris covering a large ares 4 
ground. A basin was formed in the banks a 
bottom of the brook 21 ft. in diameter and 6% 
deep from the water line at the centre. The bh 
of these interesting experiments may be ape ye 
compared with those recorded on page 82 © 
present volume of ENGINEERING, which were 
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with dynamite at Montrouge, near Paris, and which 
prove pretty conclusively that the explosive power 
of d ite is considerably greater than that of 
jithofracteur. On the other hand, it appears prob- 
able that the latter explosive is a safer, and there- 
fore a fitter material for industrial purposes, 








INDIA-RUBBER INSULATED WIRE. 


Any facts that may at times present themselves 
as bearing upon the duration of india-rubber or 
any other insulator must be a matter of some im- 
portance to telegraphy, and, being considered in 
that light, should be brought as much as possible 
before the telegraphic world, so that some advantage 
might be derived from the result of such facts. 

Proof is every day obtainable of the lasting pro- 
perties of gutta-percha insulated wire, especially in 
salt water, where it would ge to be imperish- 
able. On land, however, such favourable results 
have not been obtained, although it cannot be 
doubted but that gutta-percha, properly prepared, 
might last on land, or underground, as long as it 
could be desired. With india-rubber, however, we 
have not had such experience, principally for the 
reason that it has not been used much until latterly 
for the purposes of cables. The manner in which 
wires were insulated with this material was either 
with “pure” rubber or with ‘“ vulcanised” rubber. 
The former is the plan originally adopted, the 
latter the plan now in use. ‘The ‘ vulcanised” 
rubber-covered wire has been used for some long 
lengths of cable during the last five years, but this 
date is too recent for the purpose of the question 
of durability. The vulcanised rubber used has 
generally been that known as ‘‘ Hooper's material.” 

However, if we go back to a period of just twenty 
years, we shall find that a four wire cable, insulated 
with pure rubber, was manufactured, and any 
experience of the present state of that cable must 
be of interest. ‘Therefore, having lately seen and 
inspected a specimen of that cable, we place before 
our readers the result of that inspection, and the 
history of the cable itself. 

In the early part of 1852 Mr. C. West manu- 
factured 23 miles of cables, consisting of four wires. 
Each wire was of solid copper, insulated by three 
lappings of strips of pure india-rubber of a narrow 
width; the four wires were laid up helically to- 
gether round a core of yarn, and were then lapped 
over with one stout piece of yarn, well tarred ; the 
whole was protected with a sheathing of plaited 
iron wires. During the summer and autumn of 
1852 this cable (23 miles) remained coiled up in a 
yard, exposed to every vicissitude of the weather, 
the alternation of wet and dry, sun and shade. A 
cable could not be situated in a worse place. It 
was eventually submerged or buried in the early 
part of 1853, between Keyhaven, on the Hampshire 
coast, and Hurst Castle, and a piece was laid also 
across the Yarmouth river. The specimen exa- 
mined was taken from the Hurst Castle section, 
where it had been buried in thick mud, covered 
by the sea from half flood to half ebb. The mud 
in this place is always moist, and but little change 
is effected in it by the flow of the water over it. 
The insulated wire may therefore be considered to 
have been placed in a very favourable situation. 

The specimen examined was cut out near Hurst 
Castle, at the end of J anuary, 1872; it had, there- 
fore, exactly.an age of twenty years. 

The appearance of the cable was as follows: 
the iron sheathing was oxidised, but offering 

& very strong protection; on remoying the 
sheathing, the yarn was found to be perfect, with a 
large quantity of tar remaining in it. The strength 
and goodness of the yarn was quite as excellent as 
it ever had been. The insulated wires had been 
considerably indented by the yarn and discoloured 
by the tar, but to all external appearance remained 
sound, those portions abutting against similar 
material, rubber against rubber, were, on bein 
opened, in perfect preservation, and of a colour 
‘pparently unchanged. 

The insulation of the short lengths appeared 

for on being placed in water, and a current 
tom 100 cells being passed into the wire, about 
= division was all that could be obtained on a 
pom — Thomson’s reflecting galvanometer; on 

g them, however, for retention of an electrical 
fede » it was found that their insulation was in- 
pe ro of the wires were able to hold a charge 

ny lengthened period. 
Tesult was not surprising, for with the manu- 
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facture of such a cable at the date referred to, the 
insulation to be obtained, and the means of measur- 
ing it, were very different to what they are at the 
present time. Although the insulation of these 
wires at the present date is inferior, yet we may 
safely assume that it has not deteriorated since the 
date of manufacture. 

A wire insulated in such a manner, with one strip 
of material placed over another and so on, cannot 
be expected to give aapacer insulation, for it would 
be impossible to make material so placed perfectly 
homogeneous. The means of testing at that date were 
necessarily, from the state of our limited knowledge 
and experience, very crude and imperfect, and 
doubtless at that time with a large amount of battery 
power and the best galvanometer then obtainable, 
the insulation was considered perfect. 

On cutting and examining the wires, it was found 
that there was a fair adhesion between the several 
lappings, and the material of each lapping had the 
true colour of freshly cut india-rubber, retaining 
at the same time, its elasticity. This may be con- 
sidered as one of the principal tests of the material 
after a lapse of years. India-rubber as it gets old 
frequently dries and gets short, that is, loses all its 
elasticity, and may then be considered as good for 
little or nothing. In the present case, all the cha- 
racteristics of good rubber were apparent, and its 
state may be said to have remained unchanged 
during the long time it was laying in the Hampshire 
mud, 

The long time this cable has lasted in such per- 
fect preservation is doubtless due to the excellent 
material of which it was manufactured. At that 
time the largest quantity of rubber imported was 
that known as Para, the very best kind, which has 
remained at the head of the list ever since its in- 
troduction. With this pure material the wires of 
this old cable had been covered. Since that time 
rubber from various parts of the world, and of various 
qualities, has been largely imported, and the quality 
of the material now used is undoubtedly inferior to 
that of the pure Para. The want of success attending 
india-rubber covered wire on land lines may owe 
some portion of its failure to this reason. 

The stripping of the final lapping of rubber 
showed the copper wire perfectly clean and with 
a bloom on it apparently as if it had just been 
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the reverse, and that therefore the extra cost of 
tinning copper wire before covering it with pure 
rubber has been a useless expense. It still goes 
imagined that the 


on, although one would have i 
peng y of the self-same kind of faults, even with 
the use of tinned wire, would have shown its in- 
utility. 

To tin copper wire before covering it with pure 
rubber we cannot but consider as a useless expense, 
but it is doubless necessary when impure or vul- 
canised rubber is used. 

It must not be imagined that the whole of the 
cable we have been referring to has lasted so well, 
or remains in such perfect condition, as the piece 
which has been examined with such interesting 
results. During the long time the cable has been 
laid many faults have ap and in many cases 
the india-rubber has become soft and sticky in its 
common manner, but it must be remembered that 
these faults have always shown themselves when 
the wire has been exposed in dry places, in places 
above ground, and at wind and water marks. In 
such places india-rubber has usually failed, the in- 
stance we have adduced is one in which its preser- 
vation is noticed when kept moist and deprived of 
light. This is, we believe, one of the best instances 
known of the preservation and duration of a wire 
insulated with india rubber. 

Ina future number we purpose entering into the 
question of the relative merits of india-rubber and 
gutta-percha, as insulators in a durable and lasting 
point of view. 


THE BIRMINGHAM SEWERAGE. 

BirMInGHAM is the first of our great towns pledged 
to the adoption of a thorough plan of sewage puri- 
fication. e decision of the perplexing question, 
‘‘ What shall we do with our se > has been 
forced upon the Town Council of Birmingham by 
the summary and somewhat embarrassing means of 
two —— from the Court of Chancery. We 
have already (see ENGINEERING for October 27, 1871), 
and following numbers, fully dealt with the able 
report of the Birmingham Sewage Inquiry Com- 
mittee, by far the most exhaustive work yet pub- 
lished on the vexed question of sewage purification! 
Since our review of that report, the scheme recom- 
mended by the Committee has passed through a 
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manufactured. Copper wire has generally been 
considered dangerous to be in contact with india- 
rubber, and all copper wire now manufactured 
before being covered with 
rubber. We believe this to be a necessary pre- 
caution when vulcanised or other than pure rubber 
is used, but when the rubber is pure the copper 
appears to be harmless. 

A many faults in india-rubber covered wires 
have been ascribed to the action of the copper, for 


it has been generally found that in the old wire the 
copper was always oxydised whenever the rubber 
had failed, or had got soft and sticky. It would 
appear as if the saddle had been placed upon the 
wrong horse, and that the oxydation of the copper 





was due to the failure of the india-rubber, and not 








very searching ordeal in the Town Council, and has 
also been discussed at a general meeting of the 
rey yw as required by law. At this orgs | 
the Bill before Parliament was fully explained, an 
the almost unanimous consent of the ratepayers 
present was given to the immediate prosecution of 
the intended scheme. 

Of this scheme we are able to place before our 
readers very full particulars. The accompanying 
is a reduced copy of the Parliamentary plan of 
the intended sewage farm, with the tanks and other 
works to be constructed thereon; and annexed will 
be found a description of the sewerage about to be 
constructed to the large volume of liquid 
from the present sewage works at Saltley, to those 
shown on the plan. 
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TABLE I.—Brmemincoam Sewace Farm. 
A Statement of the Prices Realised, and the Quantities of the different Crops Produced, during the Years ending September 1868, 1869, 1870, and 1871. 





Date. Rye grass. Hay. Aftermath,| Ley for Oats. Wheat and Straw. Potatoes. Sun | Totals. 
ener . &e. | cattle. barley. Vepetatles 





tos. ct.qr) £ «. d.tns. et. qr) & s. d. 2 s. “| £s. 4d. £ sw. d. bags. 3 “d. tns. et. qr.| 4 « 41 é@-24-10@--4 4 S -4 2 
| arley. 
Sept. 1, 1868 | 80810 0) 21513 6 ose ose 48 0 0/ 8561411 609 0 0 .. 2512 6 jas | 696 Ol 
varying in 
rice from 
0s. to 18s. 
per ton. | 
| 


Sept. 1, 1869 | 710 0 0 
varying in 
price trom 
10s. to 14s. 

r ton. 

- vetches, 

1 8 
cabbages, 

10 6 4%) 10 510 





| 
| 
Sept. 1, 1870 | 469 10 0 214 2) 107 1818 25 0 | 15910 0 eee 7 1 1) 
at lds. per mL 
| 19 7 1 
cabbages, 
i 


ton. 


swedes, 
1518 9 
parsnips, 
8 2 1 


wheat. 
Sept.1,1871 52417 8 6131610, 1412 é | 226 0 5 147 0 0 67 4 6 2713 2 
varying in 
rice from | | | 
fs. to 20s. 110 2 5 
per ton. | | 


— 


96 17 3 | 92 15 9 





_ 1629 9 8 eve 181 010 73 0 0! 999 510 197 0 0! ... | 12013 0! eee | 118 1 1 11038 2 1 | 148 7 11 3562 0 6 





r m speaking, of attempted purification of the sewage 
TABLE Il.—CURRENT ACCOUNT. Senaed an this om, A as follows: The outfall 
Statement of Receipts and Payments on Account of the Sewage Farm from September 1st, 1867, to September 1st, 1871. | sewers are brought on to the land in duplicate, 
be i with suitable means for turning the whole of the 
sewage to either of the two branches. On each 
side of an engine house is a set of five subsiding 
tanks. The sewers discharge their contents into 
| Imple- Seletent on the first tanks in each set; and in this first tank 
For year Sale of For year | Rent and ments loan and the road detritus and the heavier slush are de- 
ending. | grass, &c.] ending. taxes. Wages. | and ma- . |-Team hire.| deposit to Total. | posited. The sewage makes its way through the 
P terials. sinking remaining four tanks, and, overflowing the edges 
| fund. __| of the two last tanks, is carried away either into 
£6 d/€5 4/26 a) £6 da) £6 d. £ « d.| the River Tame direct, or on to the land by carriers 
= 671 16 10 | for purposes of irrigation and purification. On the 
1869 | 739 5 3 ,, 1869 | 969 15 287 19 9) .. &. a 162 10 01474 4 8] occasion of our visit the sewage was running direct 
1870 | 699 15 1 » 1870 | 929 4 672 0 0|23 11 11) 102 12 4; 8916 9) 363 13 8218019 3] from the subsiding tanks into the river, as the land 
1871 |1426 19 2 » 1871 | 97717 2 718 0 0/2414 | 136 15 11| 402 9 2) 446 5 02701 1 6) was too much water-logged to admit of any being 
——| | | . . el ° : A 

Total ...|3562 0 6 Total .../8291 18 91823 15 8'79 1 8| 862 12 0| 492 6 11| 972 8 87028 2 g|POUredover it. The fluid running into the river 
was a sufficiently foul-looking liquid, and the river 
fables I. and II. are furnished from the Borough Surveyor’s Office. Table III. from the office of the Borough Treasurer- Fa ta a 2 ae i a Foams gh. 
TABLE IIL the Tame is but a very small river, that the ordinary 
‘ es daily flow of the Birmingham sewage at the outfall 
Boroven or BrrMincuaM.—Statement of Receipts and Payments on Account of Utilisation of Sewage from 1st is 17,000,000 gallons, and that its impurities are 
September, 1867, to 31st August, 1871, inclusive. stated by Dr. Frankland to be exceptionally gross, 
REVENUE Account. the objectionable effects of pouring such a mass of 
foulness into a running stream must be manifest 
Receipts. of snentar tende. enough to point out the reasonableness of Sir C. B. 
£ « 4. Adderley’s application for an injunction to prevent 
For the year ending 3lst August, 1868... tas “ ai a 696 0 11 such a pollution of water running through his lands 
” ” ” a ° : vs : 739 5 8 and past his seat. This point has been fully con- 
: “ 1871 :. i mM wi 1 = _ : ceded by the Council and inhabitants of Birming- 
a . “i si : ham, and Sir Charles has been highly complimented 
£3,527 12 10 for the conciliatory spirit which he has displayed in 
Balance, being payments over and above receipts to 31st August, the matter. With regard to the other injunction, 
1871, inclusive of payments on capital account oe 9,728 18 9 matters have not gone quite 80 smoothly ; but of 

£13,256 11 7 this more anon. 
ee When the sewage has run into one set of tanks 
long enough to fill them up with a deposit of road 
Payments. , a se a detritus, slush, and general rubbish, the sluices are 
: |Interest on| a reversed, and the sewage diverted into the other 
loan and | set. The average periods may be taken at three 


Imple- ; Profes- Miscel- a ota: 
Wages. | ments and | Seeds, &.| sional laneous. | Deposit to | Payments. | weeks ; but, as Birmingham is a macadamised town, 
materials. aon i these periods vary greatly when much street mend- 
| . . ing is going on. When we visited the works, one 
atin oi this €eda £04) €0d) €024a) 2ad4a) £44) €4£d) £' « set of tanks was being cleared of the mud ant re 
or the year ending 31s i 8, a 
August, 1868.” ..,| 415 1 82504 0 0 882 1 9| 69 4 7 223 8 8| 83918 el 3,933 9 ee eee po tg ee yet were 


d. 
For the year ending 81st 6 rang 
9| engaged agitating the slush with large scrapers 
9 
2 
wy 





Receipts. PAYMENTS. 








2ead4a | Ze «@ 
Sept. 1, 1868 696 0 11fSept.1, 1868 | 415 1 : 156 16 63015 6 69 oe 





»” 
»” 
” 














Sale of grass and rent 


Rent and 
taxes. 





August, 1869 ... 969 15 91404 0 0 269 8 OF 5319 2 ous 505 7 8 16210 0 38,865 0 é 
to make it flow towards the well of the dredger. 


For the year ending Bist } : 
August, 1870... . 929 4 7' 752 0 0} 51 9 1) 10212 4 8081710 156 9 3 86818 8 2664 6 One man was wading about in the foul stuff thigh 
deep—rather trying work to follow for a period of 


= zoe ending Bist 

ugust, 1871 eee 7 7 i 

gust, 187 O77 17 2 718 0 0 M14 8 186 15 11 504 1 2 491 1 8 446 5 0) 9,298 15 2/10 hours. Of course this man had on waterproof 
thigh-boots ; but we were informed by the overseer 





—_— _ 
a ben ot pet ny weg 
Before proceeding to a detailed description of the | total area is 163 acres 3 roods 25 perches. Of this| strongest of waterproofs, by reason of the large 
new works, we will shortly describe the present farm | land 35 acres 1 rood 25 perches belong to the Town | percentage of acids contained in it. As the dredget 
and tanks at Saltley, which we visited on the ]5th | Council; 109 acres are rented at 7/. per acre,| lifts the mud, the buckets empty their oozy co? 
inst. This sewage farm consists of a tract of flat, i} acres at 6/, per acre, and 12 acres for a lump sum | tents into a wooden trough; By means of @ re 
water-logged land on the banks of the River Tame, | of 50/7. of movable troughs, this mud is conveyed to we 
in the parish of Ashton-juxta-Birmingham. Its| The method of purification, or, more correctly | drying-beds. These drying-beds are simply large 
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its of several acres in extent, and about 5 ft. deep. 
Foto each of these the sludge is run until the bed is 
full. In these places the sludge lies until it is dry 
enough to be removed as manure ; when it is either 
sold to the farmers or spread on the sewage farm. 
This drying occupies several months, but the exact 
time required depends entirely upon the state of 
the weather. This drying process is by far the most 
offensive part of the whole of the processes carried 
on. Even when we visited the farm there was a 
very fetid, unpleasant odour perceivable about the 
whole place, although the day was cold and raw, 
and very unfavourable to evaporation, while a 
moderate breeze carried off the fumes as fast as 
they arose. There can be no doubt that in hot 
weather the stench from these beds must be un- 
bearable. In this lies the cause of the second in- 
junction against the Town Council, obtained by 
four gentlemen residing at Gravelly Hill. That 
these gentlemen, and all the surrounding in- 
habitants, have been greatly annoyed by this 
nuisance for years, no one denies, but there is some 
division of opinion as to whether these relators 
were, or were not, too pressing in hurrying on their 
injunction to an issue. Into this disputable point 
we do not intend to enter, as it is sufficient to show 
what circumstances have compelled the town of 
Birmingham to commence the most important ex- 
periments yet attempted with sewage. 

The Saltley Sewage Farm has never answered 
properly, either as a sanitary or commercial under- 
taking. The land is too limited in area, and too 
heavy and sodden it its character to admit of its 
dealing efficiently with the mass of filth pouring 
forth at the outfall. The natural results have 
followed ; an intolerable nuisance has arisen, and 
the manurial value of the sewage.has never been 
utilised. The annexed tables will fully exemplify 
the unsatisfactory results attained by the present 
system. Table I. shows the kinds and quantities of 
crops raised during the last four years, together 
with the prices realised. Table II. shows a con- 
densed view of the receipts and payments on the 
sewage farm for the same period. Table III. gives 
the total receipts and payments made by the 
Council on account of sewage utilisation during 
those years. Judged by the results here shown, the 
injunctions which will force an alteration seem 
likely to confer a great benefit on the town in the 
future, whatever annoyance they may cause in the 
present. Mr, Hope considers that the monetary 
value of the Birmingham sewage, if it were once 
properly utilised on a wide area of land, would re- 
present a sum of 150,000/. per annum. Truly, the 
crops enumerated in Table I. are but a sorry 
offspring from 600,000/. worth of manure. 

These tables afford ample information as to ‘‘ how 
not to do” sewage farming. It must be borne in 
mind, however, that the Council have been beset 
by all sorts of difficulties, dealing with a vast 
question about which no trustworthy information 
was forthcoming, and hampered by legal pro- 
ceedings. ; 





(To be continued.) 








ON THE ACTION OF STEAM IN THE 
CYLINDER OF A STEAM ENGINE.* 
By Mr. Groner Romans, C.E. 


showing that a great difference of opinion prevails amon 
engineers upon it, the author proceeded to explain what is 
meant by the term “ British thermal unit,” and its applica- 
tion in connexion with the subject. Intimately connected 
With it is that of latent heat, which, he said, isin reality only 
rye of heat having been expended in producing a cer- 
pee ses Owing to the want of attention in clearly de- 

g latent heat much misapprehension exists on the 
matter. Referring to Regnault’s definition of total heat, the 
author spoke of latent heat as being the total heat minus the 
ee of the sensible heat above the freezing point as shown 
» hy thermometer, a definition which takes for granted that 
dyer of heat given up by steam in being condensed 
Ps Hany! depends partly on the temperature and pressure 
here it is condensed. It was this point that the author 
desi in his paper to establish, but to do this it was first 


rable to prove the converse, namely, that the amount of 


t required to convert a 


at 212° de pound of water at 212° into steam 


which the nds to some extent on the circumstances under 
Aendb eating is performed. Let there be two vessels, 
taining” each of the capacity of 26.36 cubic feet, one, A, con- 

. absolutely nothing but 1 1b. of water at 82°, the 

- , containing 1 Ib. of water at 32° plus air at 14,7 lb. 
— ~ on the square inch. Vessel B is open at the top, and 
ont ver of some supposed non-conducting materials with- 


temperature of the water is 212°. 


Arte referring to the recent discussion on this subject as 
8 | struction of station buildings 


till Poa on the water to prevent the formation of vapour 
Let heat now be 


applied to the water in both vessels till they are both filled 
with steanrat 212°. The pressure of the steam in both cases is 
now 14.7 lb., on the square inch. In vessel A, the pressure 
has been = increasing, while in Bit has remained 
uniform. the latter case the heat, besides changing the 
molecular state, has been converted into a definite and easily 
ascertainable amount of work. It has raised a load equal to 
2116.8 lb. per square foot of its surface through a space of 
26.36 cubic feet; that is, it has performed an amount of work 
equal to 55,800 foot-pounds. In the first case, as all the 
work that has been done in expanding the steam as it formed 
against the pressure in the vessel at the time went to com- 
prass what was already there, this work is again converted 
into heat ;ye t on the whole there has been neither heat nor 
work spent in the process pepe what was required to change 
the molecular condition of the water. And if the pressure is 
artificially increased at the beginning, and gradually relaxed 
towards the end of the operation, when it is at 14.7 ib. on the 
square inch, it is evident that the work done in expanding the 
steam against this varying artificial pressure will be greater 
than that done in the case where it remained constant. The 
author proceeded to show that in the second case the total 
amount of heat required was greater than in the first and 
less than in the third, and appealed to facts ascertained b 
experiment in proof of his es 3 ree Starting, wit 
Regnault’s experiments it appeared that the total heat of 
11b. of saturated steam at 212° and 14.7 lb. pressure, was 
1146 thermal units and its volume 26.36 cubic ft., and the 
total heat of the same weight of saturated steam, at 228° and 
20 1b. pressure, 1150.86 thermal units, and its volume 19.73 
cubic feet. Here is a pound of steam which has received 
4.86 thermal units more than another pound, but occupying 
a space 6.63 cubic feet less than the other; and the question 
to be decided is this: Are those 4.86 thermal units a suffi- 
cient amount of heat to expand this steam through 6.63 cubic 
feet under a pressure gradually diminishing from 20 1b. to 
14.7 lb. pressure? The amount of work to be done by the 
steam in expanding by this amount is about 16,200 foot 
pounds ; but there were 4.86 thermal units in the steam to 
start with more than in the same weight of steam at 212°, 
whieh, being multiplied by 772 (Joule’s et gives 
8755 foot pounds, as that portion of the 16,200 foot pounds 
which is the total energy to be exerted, leaving about 
12,445 foot pounds (or 16,12 thermal units) which must 
be added to the steam if it is to be connected by gradual 
expansion from 228° to the same weight of steam at 
212°, although it had actually more total heat in the 
first instance. ‘The author’s inference. was that it had 
required more heat by 21 thermal units to produce 
1 1b. of steam at 212° by first producing it at 228°, and then 
allowing it to expand against a gradually diminishing pres- 
sure. Supposing that no heat had been added to the steam 
while expanding down to the final pressure, the result would 
evidently have been that a portion would have been liquefied, 
and if it Le required to find how much, it is only necessary 
to calculate how much water at 212° would be converted into 
steam of the same temperature by the application of 16.12 
thermal units which is the po pec of heat necessary to be 
added during expansion. As 965.1 thermal units will evaporate 
1 lb. of water at 212°, the amount evaporated by; 16.12 
thermal units will be 0.0167 lb., which is nearly the weight 
of steam condensed, leaving 0.9833 lb. of steam uncondensed. 
This seems sufficient to account for the fact that in working 
saturated steam expansively in a cylinder a portion will be 
liquefied unless heat be added during expansion, as is some- 
times done by means of the steam jacket by those engineers 
who deem it detrimental to have condensed steam in the 
cylinder. 
(To be continued.) 








FOREIGN AND COLONIAL NOTES. 


Submarine Torpedoes.—Experiments have been made with 
submarine torpedoes in Boston harbour in order to familiarise 
the officers and men of the United States navy with the 
method of handling this new instrument of warfare. Recently 
a 100 Ib. torpedo was lowered into the water from a spar pro- 
jecting from the bow of the United States steamer Wyoming. 
The torpedo was exploded by electricity, and a volume of 
water was sent up to a height of 300 ft. 


Intercolonial Railway.—The Commissioners appointed to 
superintend the construction of the Tntereoloaial Railway 
have given notice that they will receive tenders for the con- 
at Cacouna, Isle Verte, Trois 
Pistoles, St. Simon, St. Fabien, Bic, Rimouski, St. Luce, and 
Metapediac-road ; and also for tank houses and wood sheds 
at Isle Verte, Trois Pistoles, Bic, Rimouski, and Metapediac- 
road. Mr. Patrick Purcell, contractor for section No. 21 of 
the Intercolonial Railway, located in New Brunswick, gave a 
lunch recently in a tunnel on the section. The tunnel is not 
for the railroad to run through, but for a diversion of the 
Barnaby river, thus saving the construction of an expensive 
bridge. It is 115 ft. long, 20 ft. wide, and 20 ft. high. It is 
cut through solid rock. 


A Strike in Turkey.—The English artisans at Haskeni 
Tophaneh, and other imperial Turkish factories, were on 
strike a few days since, in consequence of their wages having 
been allowed to fall rather considerably inarrear. They have 
now received a large portion of their pay, and have resumed 
work accordingly. 


American Narrow Gauge Railroads.—A portion of the 
Denver and Rio Grande Railroad, from Denver City to Colo- 
rado Springs, a distance of 75 miles, is now open. The track 
bed of this railroad is 6 ft. wide; the distance between the 
rails is 3 ft., while the rails weigh 80 lb. to the yard. The 
engines weigh 12 tons to 16 tons; the passengers’ cars, 
which are of the double-bogie class with eight wheels and 
carrying 84 passengers, weigh 7 tons; and the freight 
cars with four wheels weigh 2 tons, and 4 to 








Bagincers Societe” read before the Kdinburgh and Leith 





P Gore” 3 
5 tons of freight. The cars used are 7 ft. wide and 10 ft. 6 in. 
high from rail to top, but a doubtful report is circulated that 





they have been found too small, and that larger ones are being 
built. The cost of constructing the 75 miles of road now open 
with equipment has been 13,000 dols. per mile, while the 
Kansas Pacific road, built under the same engincers, and 
much of it by the same contractors cost 22,000 dols. per mile. 


The Saskatchewan District. The party engaged in making 
surveys for the Canadian Pacific Rai ways under the superin- 
tendence of Mr. Moberley, speak hig’ Ad the beauty and 
fertility of the Saskatchewan district. y had an opportu- 
nity of seeing some hand-mining done along the tche - 
wan. The gold deposits seem to be very extexsive, and it is 
understood that an American exploring party is to be formed 
in the spring. 

The Vienna Ezxhibition.—An imperial commission sitting 
at the Turkish Ministry of C ce in ion with the 
great International Exhibition to be held at Vienna in the 
spring of 1873, gives notice to atl intending exhibitors in 

urkey, whether Turkish subjects or resident foreigners, 
that they must put theriselves in communication with the 
commission not later than May 1. Articles decided upon 
as suitable for transmission must be sent to the Ministry of 
Commerce before October, 1872. 


American Boiler Inspection.—Mr. T. J. Lovegrove, official 
inspector of steam engines and boilers, in Philadelphia, 
has issued his annual report. This document states that 
with 2000 boilers inspected in 1869 there did not occur a 
single accident, which would entitle the owner to recover 
damages if the boiler had been insured. Mr. Lovegrove 
states that the same can be said of the boilers inspected in 
1870 and 1871. The report further refers to the boiler ex- 
oes which occ last year throughout the United 

tates, and to experiments made at Sandy Hook with a 
number of boilers. 


German Mechanical Industry.—There appears to be an 
abundance of employment in store for German metallurgical 
and mechanical firms. Thus there have been three adjudi- 
cations this month for locomotives, four for iron bridge work, 
five for rails and accessories, and one for trucks, wheels, and 
axles. 


Danks’s Puddling Furnaces.—These furnaces are bein 
watched with much interest by Continental metallurgica 
firms as well as by English industrials. Mr. Danks is now 
in the United States, but he proposes shortly to visit Europe, 


Russian Railways.—Concessions have been granted for the 
construction of the Vladikavkaz and Krementchug and 
Nicholaieff Railway. The former is intended to open up the 
Central Caucasus. The latter is to connect the estuary of the 
Dnieper with the interior of Russia. 











Coorrrs H111 Corrz¢e.—The Secretary of State for India 
has appointed Mr. George A. Greenhill (Fellow of St. Johns 
College, Cambridge), professor of applied mathematics at the 
Civil Engineering College, Coopers Hill. Mr. Greenhill, 
graduated as second wrangler in 1870, and was bracketted 
equal with the senior ~engee for the Smith’s prize; he 
also gained a Whitworth scholarship for mechanical engineer- 
ing when an undergraduate. 





Tue Farriiz Enarne.—The last of four engines for the 
Patillos Railway of Peru, was tested at the Vulcan Foundry, 
Warrington, on Tuesday last, before being packed for ship- 
ment. These engines have been built to work mixed traffic 
on aline about 17 miles in length, with very steep gradients 
and sharp curve. The gauge is 30in. A Fairlie engine, 
4 ft. 83 in. gauge, one of a set for the Swedish railways, built 
by Messrs. Sharp, Stuart, and Co. (Limited), was also in 
steam on the previous day. 





SHErrieLD.—These 
ve been constantly 


Messrs. OLIVER AND Co.’s Wor 
works, commenced some years back, 
developed, until they now form an important item in the in- 
dustrial elements of the locality. Messrs. Oliver and Co. 
(Limited) are founders, engineers, &c., and carry on one of the 
largest businesses in Derbyshire in colliery castings and 
machinery. They have erected a new foundry at Broad 
Oaks, on a site adjoining the Midland Railway, which was 
opened on Monday. ‘The casting shop is the largest covered 
space in the locality, the pattern and fettling shops, “pees, 
engines, &c., being all of the most approved pattern. ‘There 
is railway communication direct into the casting shop, and a 
very powerful travelling crane, worked by the cupola engine. 
There are also two powerful fixed cranes, conveniently 
situated. All the other appliances are modern, well de- 
signed, and properly comted out. A sufficient area of nd 
has been secured adjacent to the fo , which will serve 
rs many years the extensions likely to be required by the 

rm. 





Krye’s Cottzce Eneingerine Socrrty.—At a general 
meeting of this Society, held on Friday, February 16th, Mr. 
Hunter, President, in the chair, Mr. Min e, A.R.C., gave an 
account of his late visit to Iceland, as a continuation of a 

aper read before the Society in the Michaelmas term, 1871. 
fie began by briefly referring to what he had previously 
said, as to the general appearance of the island, which was 
discovered by a Gewegian exile in the ninth century; he 
briefly described the manners and appearance, especially 
with reference to their intellectual attainments. Mr. Milne 
then explained the different formations visible on the island, 
showing them to consist entirely of volcanic origin. He 
alluded, in conclusion, to the vast unexpl tract of ice- 
covered land in the centre, which he, with a companion, 
endeavoured to cross, but after being left by their guides, 
and owing to the difficulty of carrying sufficient stores, they 
were obliged to relinquish the project. The lecture was 
interspersed with the account of many amusing incidents 
which fell to his lot, and was illustrated by years hs and 
sketches, shown by a powerful lantern. A vote o thanks 
unanimously a to Mr. Milne for his interesting lecture. 
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LOCOMOTIVE VALVE GEAR. 
An Investigation relating to the Operation of Steam Engine 
Slide Valves.* 


By Mr. Samver Hanwan. ; 
In the early application of steam to the production of 
ion, was paid, not so much to the most economical 
method of using the power, or expansive force of the steam, 
as to its production of motion in any shape, and its direction 
on such materials as it could be most easily brought to bear 
upon. Thus in Captain Savery’s engine the water usually 





required to be elevated from the pits was acted upon directly 








by the steam, at a great sacrifice of heat. As knowledge 
advanced, however, steam was used in giving motion to a 
piston by its expansion, a vacuum being formed on the 
opposite side at the same time. This side of the piston 
having no communication with the outer atmosphere was 
relieved of its pressure, and thus caused a relative addition 

to the force or expansion of the steam on the opposite side. 
As the laws of heat became better known, and more 
suitable materials were — for the , Coenen of the 
econom i i ressures became 

t. It also eppensed te Biphes 


that the higher the of 
steam used, the less was fen cuiepenntite axing ined be 


* Paper read before the Cleveland Institution of Engi- 





using a condenser. So in the locomotive and in many sta- 
tionary engines the condensing apparatus has been entirely 
wil 


i th. 

ttention was then directed to what might be termed, the 
“ more equal distribution of forces, and changes towards the 

uction of a uniform motion,” and so it became necessary 
to examine minutely the motion of the valve, and to observe 
if the distribution of the steam, effected thereby, was suitable 
for the attainment of this object. In some engines this is 
not the case, as exempli in the accompanying Fig. 2, 





which shows the > oa pressures on the crank 
pins of a double cylindered condensing engine. 


nates of curves Nos. 1 and 2, and would represent by its 
ordinates the total steam pressure from the combined engines. 

The outer circle represents the neutral line of the pro- 
pelling forces acting on the crank pin. The ordinate, fg, is 
the product of the leverage, 85, and the pressure ordinate, 
ed. In the same manner fh is the ordinate for No. 2 engine, 
The sum of these two, fs, is an ordinate, representing the 
actual pressure on the crank pin at that point, and is to be 
compared with the other ordinates, similarly formed at the 
other positions of the crank pin, through t terminating 
points of which the outer curve is ti We thus see that 
at one position 1 of the crank pin the sum of the forward or 





‘ 
a rl — 
Sto 20 30 40 So 6070 60 





The lines radiating from the centre represent equal divi- 
sions of the motion of the crank pin. The horizontal lines 
within the smaller circle show, proportionally, the effective 
leverage of the steam ure on crank pin at different 
points of the stroke; value of which is given in numbers 
on each, the radius being 100. 

The ce to d, &e., re t the actual pressures at 
the position XIV., &., of crank pin, measured by the 
scale for pressure curves, Nos. 1, 2, 3, and are derived from 
indicator diagrams. By tracing the curve, No. 1, through 
peacdpay ogem | garni d these pressure ordinates, the pres- 
sure on the pin throughout the stroke will be repre- 
sented. In the same manner No. 2 curve is formed for the 





ressure on the crank pin of the adjoining coupled engine. 
2. 8 curve is formed’ by the addition of the pressure erdi- 





‘ 


Scare Fon PressureX Lavannce CurvesN2 4.5 ~e 
Scace ror Pressure Curves N%?1.2.3. 


propelling forces is actually less than that of the retarding, 
a a but for the momentum of the piston and in 
motion, and the fly-wheel, the tendency of the engine 
be to go backwards. : 

Again, looking on the opposite side of the ae an 
excess of propelling force is very evident, and, as all rie 

vary in the effects they produce on the motion of 

slide valve, if the distribution were left to chance an engine 
would often be produced which would be far oon oe 
satisfactory in its action, or economical in the use of fu ie 

Some years ago the writer had much of his go 
voted personally to the examination of the vin 
on the locomotives of the Stockton and n Railway. 
The Table, appended, gives the result of one such examina 
tion: 
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A templet corresponding in sectional shape to the valve 
was affixed to the valve spindle. The motion of the valve 
could thus be easily examined. By means of a suitable 
templet, representing a section of the cylinder ports, the dis- 
tribution of the steam and the distance travelled by the 
piston (for any admission, expansion, or exhaust, or other 
point to be considered) could be measured and tabulated, as 

iven on the sheet. The costliness of this method, and the 
oss of time in ascertaining the effect of any modification of 
the valve , induced the writer to turn his attention 
towards a better means of obtaining the desired information. 
The result was the invention and construction of the machine 
that forms the subject of this paper. 

There is a great variety of what are called “link motions” 
—that is, arrangements in which the motion of a pair of 
eccentrics is transmitted to the slide valve by means of a 
curved link ; and hence the name, as distinguished from the 
many “valve motions” which were in use before the sim- 
py of the shifting link superseded almost all others for 

locomotives and marine engines. 

In Figs. 3 to 7 on the opposite are the five t 
varieties of the link motion. It will be found that nearly all 
link motions are modifications of one or other of these. In 
Fig. 3 the motion of the eccentrics is transmitted through 
the slotted link, 5, to the valve spindle moving in a guide, d. 
Fig. 4 is the same as the last, but the valve spindle, instead 
of working through a guide, has a joint, d, which has work- 
ing in it the expansion link block, e, and is also carried 
mg gn suspending link, f. Fig. 5 shows the same as 
Fig. 3, except that the lifting link is placed somewhere about 
the middle of its length, differing so far from Fig. 8, which 








| has the connexion only at the end. Fig.6 represents the | the inner edge. The eccentrics are, after being adjusted, 


PITTI | 


stationary link motion, in which the curve of the expansion 
link faces the valve spindle instead of the eccentrics. It is 
similar to that shown in Fig. 4 in having a joint in the valve 

indle, which is lifted or lowered to cause the necessary 
alteration in the distribution to take place. Fig. 7 shows a 
combination of that represented by fig. 6, the stationary 
link with the motion shown in Fig. 3. 

Fig. 8 shows a link motion suggested by the writer, de- 
pending for its action on the following well-known fact, viz. : 
that the locus of an le, whose confining lines pass 
through two points, would be an are of a circle. 

The machine represented by Fig. 1, having to be adapted 


to suit all the different modifications that have just been 
described, consists of 
ee ooo “ ai eo hei a. 
rank (not visible on diagram, bei 
on totaly behead the-commuidien) Gs 
vi Besentiid sods ons aap pi ose 
. ————s tae ote one ee eee d. 
xpansion eee ove oes ae & 
.- Lifting link ot ae SE 
ifting spanner ... ... pe ieee 
,» Slide spindle and its guides h. 
and its attached slide valve é. 
The a : eee bs se - ose i 
iagram plate eee eee - ¥ 
. we os «Se 
8 ing link op m. 


The travel or oor of the eccentrics is ‘adjustable from a 
minimum of 0 to a maximum of 7in. by means of a tight- 
fitting block and screw adjustment, a division on 
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firmly attached to each other by a screw, , working in a 
slotted link, 0. The latter is also made adjustable round 
the axle, to produce, when bey an unequal lead of the 
eccentrics, and fastened in position byaset screw.  — 
The handle having a spring knife edge, p, entering into 
two projecting studs, g, r, places the crank exactly on what 
are called the “ dead centres,” or the termination of a stroke 
of the piston in either direction. The crank, b, is of one 
uniform length, the connecting rod, d, being divided into 
units of the crank, these again being sub-divided into tenths 
and hundredths. The whole is mounted on an axle, and made 
to revolve in bearings on the oross bar, s, the latter sliding 
on the outer longitudinal frame. The outer frame also carries 
a secondary frame, ¢, sliding in guides, and moved by the 
connecting rod. This secondary frame has fixed to it the 


— plate, k. 

he eccentric rods are made in adjustable lengths to 
insert in the machine, sliding past each other and adjusted 
by the scale on the edges. They are fixed by the box and 
set pin, «. The eccentric rod ends, or double eyes, work on 
blocks movable on the expansion links, these blocks bein 
fixed by set pins. The expansion link is formed of a stee 
spring bar, compressed at the ends by an adjusting screw and 
nuts to the required radius. The adjusting screw rod carries 
a projecting and sliding arm, with a sliding box and pin, and 
fitting the eye of the lifting link. The lifting er centre 
of suspension is also adjustable, vertically and horizontally, 
by means of the sliding box, v, and the cross bar, «, sliding 
upon the outer frame. The one end of the lifting spanner 
enters through a box, y, movable on a quadrant; this latter 
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also contains a brass sliding scale graduated to give the dif- 
ferent positions of the expansion block on the expansion link, 
and corresponding to the notches in the reversing rack of a 
locomotive. The other end of the spanner has an eye fittin 
a pin upon the lifting link, f. T lattér has a box, and, 
fitting a loose pin, ean be firmly fixed either tothe top or the 
lower end of the expansion link, as may be required. Both 
lifting link and lifting spanner are graduated the full length, 
and the sliding box on each fixed by the set pins at 
the back. The valve spindle is made double, the back 
piece, sliding through guides fixed on the uprights, 2, z, 
and carrying, at the outer end, sectional valve and ports, 
adjustable by their set pins. The other end has a bolt 
for firmly fixing the front part of the valve spindle, which, 
when not so fixed, may be made to vibrate on the sliding box, 
aa, the pin of which through the back spindle, and is 
firmly fixed thereto by a nut in one position. The front 
spindle also carries the ex ion block, working upon the 
expansion link. First setting it back to clear the link, it is 
then carried forward. and has a sliding box for the purpose 
of being suspended ; when no slide rod guides are used, both 
ends of this spindle are graduated, and the two sliding boxes 
are fixed by set Fine. The oss link is gradueted from 
end to end, and its lower end carries a pin, upon which the 
sliding box on the front valve spindle rides. On the body of 
the suspending link slides a box, fastened by a set pin, the 
eye of which is carried on a projecting and vertically sliding 
arm. At the place of crossing the outer frame, another box 
is placed, sliding upon the top longitudinal bar of the 
outer frame. One set pin fixes the arm vertically, and at 
the same time its position on the longitudinal bar. The 
necessary scale dimensions ‘or the position of this eye on the 
jecting arm, and also the centre of suspension of the lift- 
ing link, are fixed by a separate graduated straight edge, 
having suitable ——- for readily determining the 
proper position of the centres. 
‘ welt come a onmntiel pest of Ps age ine, viz.: 
the special apparatus for the production of the diagram. On 
the back valve spindle is fixed a pin, upon which a short 
connecting link vibrates, the other end of which is jointed to 
the short end of a quadrant, 6 6. The longer arm has 
another link connastel with the vertical pencil rod, the latter 
sliding in two guides fixed to the vertical frame stay, and 
carrying the pencil and its accompanying apparatus for 
lifting the pencil from, and applying it to the diagram. 
The balance weight, ¢ c, may either be placed in its present 





position, as “an exact balance to the quadrant and its 
attachments, or it may be placed on the opposite side of 
the quadrant, and by its weight being added to that of the 

t, take away all play from the joints of the machine. 

It may not be out of fn. here to give a general descrip- 
tion of a diagram or motion curve. ferring to Fig. 9, the 
outer circle represents the path of the crank pin. It is 
divided into twelve, or any other number of equal par 
Without taking into consideration the effect of the an ty 
of the connecting rod, the vertical lines through these divi- 
sions will give the ition of the piston in the cylinder, re- 
latively to the terminating points of the stroke. The hori- 
zontal lines across the diagram about the centre, show the 
widths of the steam and exhaust ports, with their bars or 
divisions between, as shown in section on the right side of 
the diagram. On the opposite side is a section of the valve, 
placed in the position it would take at the commencement of 
a stroke of the piston. As the motion curve may most easily 
be formed, if we take the valve arrangement to be driven 
by only one eccentric, the inner circle is drawn with a radius 
equal to the throw of the eccentric; and, as the position of 
the eccentric at the commencement of a stroke should be 
equal to the lap or cover of the slide valve, added to the lead 
or pre-admission, this gives us the first or centre line of the 
eccentric, as shown by the number 1 on the inner circle, which 
circle is then divided into the same number of equal parts 
as the large one; so that the crank and eccentric arrive, 
successively, at their corresponding numbers together. If we 
now make the ordinate a b equal to ¢ d, and e f equal to g h, 
and so on round the circle, we will have a curve represent- 
ing the motion of one edge of the valve throughout a stroke 
of the piston, and in like manner for all the other edges of 
the slide valve. We thus have, ata ag the whole dis- 
tribution of the steam to the cylinder by the valve. It must 
be evident that, as all the curves are the same in form, by 
assuming one curve and making suitable lines for the ports, 
all can be represented that is done by the four. The motion 
of the valve, as shown, is only that of one eccentric. By 
taking such ordinates from the end of the valve spindle, the 
same results will be accomplished, with the addition, that it 
will represent correctly all the changes and modifications that 
occur from angularity of rods, two eccentrics, and all other 
causes combined. 

It will readily be perceived that, as the short arm of the 
machine quadrant attached to it a link exactly half the 
long arm and its link, and as they are vibrating in exactly 
the same curves, but double the size, the motion of the 
vertical pencil rod will be an exact counterpart of the motion 
of the slide spindle. The pencil rod now in passing vertically 
over the diagram plate, which is actuated by the connecting 
rod, and has the exact motion of the piston given to it, pro- 
duces a diagram in a few minutes, showing the entire action 
of the valve. 

The machine, in its dimensions generally, is half size— 
that is, an eccentric rod 6ft. long on the engine would be 
represented by 3 ft. on the machine, and the travel of the 
valve would be doubled by the bell crank, and thus be ex- 
actly full size. This arrangement can be modi to suit 
valve that are much out of the ordinary proportions. 

It will also readily be seen that, if the —— of the 
length of the connecting rod to the length of the crank be 
maintained, similar to the valve gear under investigation, all 
the advantages of a short and uniform diagram are secured. 
The aus and general management of machine are so 
simple and so suggestive to any mechanical mind, that I 

now only refer you to the four angen, sheets. 

In Figs. 10 and 11 are given a pair of full-sized diagrams* 
of the valve action of one of the nger engines in use on 
the Stockton and Darlington Uailway, The second pair, 
Figs. 12 and 13, are as the engine was modified by means of 
the machine. After the engine went out the consumption of 
~ was reduced from 23 cwts. to 18 cwts. of coke per 100 
miles. 





CanapiaAN Rattways.—An application has been to the 
Parliament of the Dominion of Canada for an act to incor 
rate a company for the construction of a railway with a 

uge of 3 ft. 6 in., or such other gauge as may be determined, 
lon Lake Superior, at or near Princé Arthur’s Landing, to 
Fort Garry. Power is also proposed to be applied for to 
build, own, and operate steam and other vessels. It is also 
proposed to ap ly for an act to extend the Ottawa 
and Gatineau Valley Railroad to thé city of Ottawa, and 
to build from a point thereon a railroad to connect with the 
Canadian Pacific Railway at the Matawa or French river. 
The Nova Scotians are turning their attention to narrow 
gauge railways with the vidw of opening up many districts 

esiring and requiring railway facilities. 





TRANSATLANTIC Marts.—At present four mails leave New 
York weekly for England, and one every fortnight, for France. 
The latter are carried each alternate Saturday by French 
steamers, while the mails for England leave every Tuesday, 
Wednesday, Thursday, and Saturday. For the last two years 
the Wednesday mail been carried by the Williams and 
Guion line of steamers, a company in which Americans hold 
three-fifths of the stock. Before that time it was carried by 
the Cunard line, which is owned by an English company. 
The contract being about to expire, the United States’ Post- 
master-General called in the aid of the Committees of Com- 
merce and Postal Affairs of the House of Representatives as 
to its renewal; and they decided to advise the Postmaster- 
General to renew the contract at the old rates with the Wil- 
liams and Guion line. Subsequently the agents of the Cunard 
Company offered to ees the mails free of any expense 
to the Government provided they were delivered at the wharf 
in Jerse city. This proposition is now under the considera- 
tion of the United States Postmaster-General. 


~ ® It may be mentioned that the “front stroke” is the 
piston travelling towards the axle, and the “back stroke” is 
the piston travelling from the axle. 








ENGINEERING PROGRESS IN SOUTH 
YORKSHIRE. 


Ar the already very extensive works of Messrs, Newton, 
Chambers, and Company, Thorncliffe, near Sheffield, several 
improvements and extensions have been made. A new 
blast furnace is being built and will very shortly be jn 
operation. At the Thorncliffe and Chapel Town Collieries 
of the same firm, several patent ovens have been put down by 
a Belgian firm, and have been largely worked during the 
past few months. At Denaby, near Mexborough, the 
Denaby Main Company have erected ten new ovens. The 
New Manvers Main Colliery, which is situated between 
Wath and Mexborough, has been very satisfactorily de. 
veloped, and will shortly rank as one of the largest collieries 
in the district. The workings of the New Oaks Colliery 
at Stairfoot, near Barnsley, have been opened out; some 
massive head gear has been put down, as also two very 
fine engines with a number of Cornish boilers. The 
Queen’s Colliery at Burton Bridge has been very largely 
opened up. Coal-cutting machinery has been in operation 
for some time at Wharncliffe, Silkstone, and in the 
Tankersley pits, and is spoken of as being satisfactory, 
The woollen manufacturers of Halifax, the cloth manufac- 
turers of Leeds, silk manufacturers of Brighouse, and the 
various other local industries, have been largely extended, 
a good deal of new machinery being therefore needed, 
Several more or less important extensions have been made 
by the iron manufacturers of Leeds, at Lowmoor, &c., 
some of which are yet incomplete. 

At Hull, the tonnage of iron ships turned out during 
1871 very considerably exceeds that of the previous year. 
Messrs. C. and W. Erle (now a limited company) and 
Messrs. Humphreys and Pearson built steamers representing 
about 29,000 tons, varying from a tonnage of 22730 624, 
Messrs. Humphreys and Co., have now eight other steamers 
on hand, one or two of which are approaching completion, 
and Messrs. Erle have a steamer of 3500 tons for Messrs, 
Wilson, Sons, and Co., ready for launching. The various 
and important water works undertakings in the West 
Riding have been steadily pushed on with. At Sheffield the 
Strines reservoir—a fine piece of engineering designed by 
Mr. Thomas Hawksley, President of the Institution—which 
is some eight miles from that town, has been completed or 
nearly so. Its water is expected shortly tc be available 
either for the supply of the town or for compensation water 
to the millowners in the valley of the Don. The Lindley 
Wood embankment of the Leeds Corporation Water 
Works has made great progress, and when finished will 
be 500 ft. at the base and some 20 ft. at the summit, 
There are two inlet channels and two towers for the sluice. 
This reservoir will afford about ten million gallons per 
day, less about four million gallons of compensation water. 
Another reservoir is in progress at Swinsty with a similar 
embankment to that at Lindley, but this one will be about 
500 yards in length. A weir is being built at the west side 
of the embankment which will carry off superfluous water 
by means of a bywash into the valley below. Two other 
reservoirs are also contemplated, and, we believe, will 
shortly be put in hand. The area of the water surface of 
the Lindley reservoir is 129 acres, and the water-shed con- 
tains an acreage of 22,000 acres. Its capacity is, when full, 
some 750,000,000 gallons. The Swinsty reservoir has a 
water shed of nearly 18,000 acres, and its surface is 160 acres. 
These works were designed by Mr. Hawksley, and carried 
out under the superintendence of Mr. Filliter, C.E., of 
Leeds, A tunnel more than 2500 yards in length has 
been constructed by the Halifax Corporation Water Works. 
During its construction a great deal of water has been met 
with which has been utilised by being turned into the 
reservoirs of the company. A concrete tunnel is also to be 
constructed so as to connect the Widdup and Walshaw 
waters with the Luddenden series of reservoirs, belonging 
to the same corporation. ‘The Dewsbury and Heckmondwike 
Boards have put in a new embankment at Durtford Bridge, 
and are also constructing a reservoir for the storage ° 
compensation water for the millowners. 

It should also be mentioned that the Sheffield Water. 
Works Company are constructing, from the drawings 
Mr. Hawksley, a very large storage reservoir at Dam 
which is in an advanced state, and will, when finished, very 
largely augment the reserve of the company, and enable 
them to meet the driest of summers with equanimity. It 
is stated that some progress is being made with the "| 
Dyke Reservoir of the same company in the Bradfiel 
Valley. 








Repet Wrecks in Cuarteston Harpovs.—For _ 
time past operations have been proceeding under contract wi 
the United States Government for the raising of the have 
veh ~g vessel which since the Le “sg hag be 

n erous obstructions to navigation : 
Harbour. Thus far the rebel rams Charleston and —_ 
have been raised. These vessels were sunk in Cooper sling 
near the city wharves by an explosion, to prevent their was 
into Union hands ; but, strangely enough, one of taken 
found to be very little inj A steam engins by to the 
out of her in good tion—a result said to poy 
fact that the ashes of the upper works fell upon Three 7-i0- 


to the machi thus preventing corrosion. aa 
i < in excellent condition 
rifle guns rere o been taken out Perey 


The next wreck pro to be raised is ) a 
which is stated to rt food order, but lying deeply ™ 
bedded in sand. 
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RECENT PATENTS. 

TuE following specifications of completed patents are all 
dated within the year 1871; and that year should be given 
in ordering them, at the annexed prices, from the Great 
Seal Patent Office, Chancery-lane. 

(No. 708, 10d.) Everden Wimshurst, of Weighton-road, 
South Penge Park, Anerley, patents modes of constructing 
screw propellers so that the two blades have the power of 
self-adjustment to such an extent as to render their re- 
spective effective areas inversely proportional to the re- 
sistance they experience in moving through the water. 
Thus, supposing the blades to be in a vertical position, and 
the bottom blade to experience greater resistance than the 
upper one, then the construction is such, that the lower 
blade will turn on its axis—or feather—so as to’diminish its 
resistance to being moved through the water, and in so doing 
will turn the upper blade so as to cause it to experience 
greater resistance. The object of the plan is to effect a 
balance of the resistances on the two sides of the screw 
shaft and thus to diminish vibration. In rough weather, 
when a vessel was pitching, we fear that the arrangement 
would give trouble, notwithstanding that the amount of the 
adjusting movement of the blades is limited. The fact of 
the two blades when adjusted for equal rotative resistances, 
having different pitches, would, also, we doubt, be attended 
with objectionable results. 

(No. 715, 6d.) Bashley Britten, of Red Hill, patents 
making guns of cast iron and fitting them with breech 
pieces of wrought iron or steel, these breech pieces being 
“safficiently thick to bear the strain of the charge and 
long enough to surround the bore for about three times the 
length of the space (more or less) occupied by the charge 
of powder.” The breech piece is secured either by screw- 
ing it into place or by shrinking on the cast metal round 
it, and in some cases it is to be supplemented by a steel 
tube extending the whole length of the bore of the gun. 
Mr. Britten also specifies a particular mode of constructing 
the projectiles to be used in these guns. 

(No. 718, 4d.) James Anderson, of New-buildings, 
county of Londonderry, patents obtaining iron ‘ compara- 
tively free from phosphorus or sulphur by withdrawing 
hot gases from a portion of the smelting furnace where 
those substances are in a vaporised condition and mixed 
with or suspended in the gases,” the quantity of vaporised 
potassium or sodium, or those compounds contained in the 
hot gases being increased by introducingsilicates, aluminates, 
or other suitable salts of potassium or sedium, for the 
purpose of “inducing the more complete withdrawal of 
phosphorus or sulphur.” Methods of dealing with the 
gases drawn off, so as to prevent waste of heat, are also 
included in the patent. 

(No. 725, 1s. 2d.) William Tasker, jun., of Waterloo 
Iron Works, near Andover, patents a neat arrangement of 
folding straw elevator, mounted on two travelling wheels 
only. We noticed this elevator in our account of the Royal 
Agricultural Society’s Show at Wolverhampton. 

(No. 726, 8d.) John Butler, of Nottingham, patents a 
mode of indicating the action of a boiler feed pump. Ac- 
cording to this plan the bottom of the gauge glass on the 
boiler is connected to the feed pipe by a small pipe furnished 
with a cock and indicating dial. The small pipe enters the 
feed pipe at right angles, and thus when the cock just 
mentioned is opened, and the feed pump at work the action 
of the latter causes a pulsation of the water in the gauge. 
A cessation of this pulsation of course shows that the pump 
has ceased working. 

(No, 728, 2s. 2d.) Alfred Francois Osselin, of Paris, 
patents an exceedingly wonderful and equally absurd appa- 
ratus which he terms a “dynamogene,” and which is in- 
tended for “obtaining and applying motive power,” a title 
which is pre-eminent for its application to idiotic specifica- 
tions. It is quite unnecessary that we should describe M. 
Onselin splans ; but we may state that his first claim is for 

the physical combination of the various methods of being 
or successive aspects of force (co-relation of physical forces) 
within gases to produce a dynamic effect ”! 

(No. 729, 6d.) John Richardson Wigham, of Albany 
House, Monkstown, Ireland, patents “so regulating the 
supply of gas to the gas burner, or burners of lighthouses 
or other places where annular lenses are employed, or where 
revolving or moving annular or other lenses, reflectors, or 
gears are used, that during such intervals of time when 

18 not required to direct the rays of light therefrom to- 
wards an observer, the flame of the said gas burner or 
a shall be reduced to the smallest possible size, and 

remain so until the flame is again required to be 
e t into action.” The cock for governing the supply 
ja the burners is to be actuated by automatic me- 


(No. 731, 1s.) John Benjamin Stoner, of 12, Bucking- 
“am-street, Adelphi, patents an arrangement of floating 
= which we could not describe briefly. The plans 
Pye Provision for enabling the structure to be connected 

he shore by a telegraph cable. 








ww Institution or Crvit Encrxgers—aAt the meeting 
Mr ee of this Society on Tuesday, the 20th instant, 

. musley, the President, being in the chair, it was 
moved, led, and resolved unamimously : “ That in con- 
quence of Tuesday, the 27th of February, having been 
Pee by Her Majesty to proceed to St. Paul’s Cathedral 
the Prince of hoy} for the recovery of His Royal Highness 
the = _* the meeting be adjourned until Tuesday, 





A FEW FACTS ABOUT THE CAISSONS OF 
THE EAST RIVER BRIDGE.* 


(Concluded from page 117.) 
Side Friction. 

There was but one time during the whole descent that we had 
any opportunity to judge, even approximately, how much 
this might be. At this time the caisson had been at rest for 
several days, on account of repairs to cars and machinery. 
Every effort had been made to start it down; the blocking 

so as to have but slight pressure upon it, the shoe care- 
fully examined, &c., and yet no movement took place until 
the fall of the tide, or a slight variation in air pressure 
started it. The ave: pressure for the day was 17 lb. per 
square inch, giving a lifting force of 20,400 tons. The bear- 
ing surface (posts and frames) was about 125 square feet, 
which, at 5 tons per foot, gives 625 tons. If to this be added 
as much more for the pressure on the edge of the caisson, 
the total upholding force was 21,650 tons. The weight at 
the time was estimated at 27,500 tons. If these figures are 
correct, the weight upheld by friction was 5850 tons. The 
exterior surface of the caisson contained about 13,000 square 
feet. Hence the friction per square foot was 900Ib. It is 
necessary to state, however, that these fi are quite 
problematical, as there may have been, at points unnoticed, 
more pressure on the shoe or block than has been allowed 
for. Even if these figures are correct, it would never be safe 
to rely upon the side friction as a means of support, except 
in homogeneous material, on account of its great irregularity. 

Water-closet. 

One of the improvements we were compelled to invent was 
a pneumatic water-closet. A water-tight cubical box was 
made with sides about 15in., provided with seat, &c. Into 
the bottom of this was introduced a large iron pipe, con- 
nected by suitable bends with one of the soy passing out 
through the roof, and in this was an air-tight valve. The 
box was kept about half full of water, and whenever the 
contents were to be discharged, the simple opening of the 
valve was entirely sufficient, the air pressure dissipating 
them above in the fine mist. The relief from the effluvia 
previously existing in the caisson was complete. 

Physiological Effects of Compressed Air. 

While the pressure ranged from 16 to 17 pounds, some 
etna upon the pulse were made by Dr. A. H. Smith, 
of New York, by the use of the sphygmograph. They were 
interesting, as at once indicating some of the effects of com- 
pressed air upon the system. The specimens I now exhibit 
show the pulse of the individual to. have been 82 beats per 
minute before entering the caisson, and an hour and a half 
afterward to have been 126. At another time 84 beats, and 
in one hour after entering 114 beats (and also to have been 
very feeble). 





nS is a fact ae ae 
increase of tem ture for 
take place, I comet say. ai 


The filling in of the chambers, after the sinking was com- 
plete, was a very simple matter. Bulkheads of boards, 
about 84 ft. wide, were built across the cham! and the 
concrete filled in these layers of from 6in. to 12in., and 
each allowed to set before the next was put on. The layer 
next the roof tier was left sloping about 6 in. from rear to 
front, and after setting a finuhing layer was rammed in 
between it and the roof with iron rammers. No difficulty 
was ever experienced as to the concrete setting; and on one 
occasion, having to remove a portion, we found it had already 
acquired a considerable di of hardness. 

have thus touched lightly upon some of the most i- 
nent features of the work. It has been so fully bed in 
reports, é&c., however, that I have thought best to omit many 
thin en a — Conch nano . 

r ing the r, Mr. i uest, 
continued his a Baw Bmp Sos . oo 

In reference to the t difference in level of the two 

columns in the water s! at one time observed, one of the 

had not been in use for several days, and the water 
had become almost clear, while the other had been in con- 
stant use up to the time of the occurrence. The difference 
in level was so great that a stream of water had been turned 
into the heavier column by those in charge outside, for fear 
of some accident. I was inside at the time, not knowing 
that this had been done, and was surprised to find the water 
in the pool underneath the shaft overflowing and filling the 
trenches. 

As the columns in the shafts were entirely supported by 
the air pressure inside the caisson and were a direct measure 
of the same, my first impression was that some accident had 
befallen the compressors, and that the air pressure was run- 
ning down in consequence. I, therefore, went above to dis- 
cover the cause, and found the condition of affairs as follows: 

The water in one shaft, about 12 ft. from the top ; that in 
the other, about 21 ft. from the top, and remaining stationary, 
or nearly so, notwithstanding a heavy stream of water 
pouring intoit. The water was at once shut off, and on 
weighing a sample taken from the shaft, it was found to 
weigh about 85 lb. to the cubic foot, being fully 21 Ib. in 
“ae of the weight of += in the other shaft. 

e water were tubes, 7 ft. square, reachi 
from the air above dow oaion b the mnenny and the root 
of the caisson, and extending 20in. below the edge of the 
caisson. They, therefore, were lower than any 0 part, 
and required especial care and watchfulness to prevent injury 
from boulders or hard earth under the edge. The of 
the water in them was (as I have said) regulated by the air 
pressure in the chamber, and, as a egward agelnes acciden| 


hanes to 


’ 


Net wr RR) 


No. 1—82 beats per’minute, before entering. 
No. 3,—84 beats per minute, before entering. 


No. 2.—1} hours after entering, at the rate of 126 beats per minute, 
No. 4.—No of beats, 114, ad being in the caisson 1 hour. 


a. Correct to here. Instrament clogged with sand. 


The first two are the most characteristic. They show a 
remarkable increase in rapidity of circulation while in the 
compressed air, and a decided ¢ e in the character of the 
impulses given by the heart, showing a sharp, quick beat. 
This sharpness of beat is much increased by exercise. The 
volume ot the pulse is, however, diminished, thus indicatin 
what was previously known by physicists, that the bl 
can absorb no more than a fixed amount of oxygen, and that 
nature regulates the amount by lessening the volume of 
blood sent to the lungs. 

e air from the com through a spray of 
water to cool it, and for this reason it is always loaded with 
moisture. This, together with the accelerated action of the 
system, produces a profuse perspiration, even in the case of 
visitors, or those who are taking no violent exercise, and 
necessitates great care in leaving the caisson, to avoid chills 
and exposure, especially in the air-lock. It is hoped that 
the steam coils quevided | in the locks of the New York caisson 
may obviate this difficulty to a large extent. 


Candle Smoke. 

One of the things yet to be invented is a candle that will 
not smoke in compressed air. Whoever does this will be a 
ublic benefactor, for the smoke is an unmiti nuisance. 
This is due, no doubt, to two causes. The gases liberated by 
the heat are under the abnormal pressure, and, therefore, 
reduced in volume; hence there is a smaller flame and less 

surface exposed to the oxygen of the air. : 
Again, the heat due to the combustion of a fixed quantity 
of gas is itself an unchangeable quantity. In the normal 
atmosphere, this is sufficient to create a circulation of air 
about the flame, by heating and rarefying the particles that 
come in contact with it. be course oi the density of the 
air is doubled, twice as many particles as before have to be 
heated to create the same circulation, and the result is that 
much of the time a large part of the carbon off un- 
consumed, for the lack of a proper supply of oxygen. 


* A paper read before the American Society of Civil 
Engineers, by F. Collingwood, C.E. Vide also pages 219, 
276, and 408 of vol. xi. of ExgixzEntng, for illustrations of 








calssons. 





we never allowed the water in the pool at the bottom to 
down nearer than 6 in. to the bottom of the shaft. 
ever a shaft was not in use, it was necessary to 
sionally with poles underneath the edge, so as 
that there was a free communication between 
and the pool. If this were not done, the 
a the water ae settle down, ae 
liable to cause a dangerous excess © on. 
If this became Poon pate x the Rt would 
small opening eventually and run down rapidly 
until the edge was exposed; then the air would 
cause an a rush of all the —_ a oy 
chamber out from the shaft, carrying it water, m' 
and rocks toa t — This only occurred once durin 
the progress of the work, at a time when all the 

were absent. The precaution was usually taken of leaving 
a small stream of water playing into the shafts, but in this 
case it had not been done, and on Sunday morning 
“blow-out” took place. It was described by those who 
saw it as presenting much the appearance of a miniature 
volcano. - 

In the course of the work it became ni to blast 
rocks from underneath the edge of the wa 1 It had 
been hoped that the dredges would work their way down- 
ward in the original bottom, and that the Ween a be 
dispensed with. The boulders ed to be so and 
numerous that this was impossible. To remove the water 
from the shafts, the expedient was adopted of bolting on the 
top a strong ani? cover. By means of pipes connected 
with the interior of the caisson, was gradually 
admitted above the water column, and the water slowly 
settled and overflowed into the trenches, from whence it was 
syphoned out. The hole was then baled dry, the boulders 
blasted, and the excavation made complete to a depth of 
about 5 ft. below the shaft. Rede had wry Bs the 
most dangerous, t care being necessary pres- 
sure onan ast let off faster than the water was supplied 
in the pool. 

Tue Lars Mr. Crawspay Baruzy.—The late Mr. Ora 


hay Bailey, formerly owner of the Nantyglo Iron Works, 
stated to have left paparty to the amount of 800,0007. 
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NOTES FROM THE NORTH. 
Griascow, Wednesday. 

Glasgow Pig-Iron Market.—There has again been some 
fluctuations in the prices of .warrants in our local market. 
Last Wednesday's quotations were up at 75s. 9d. cash, and 
76s. 8d. one month, with buyers over at these prices. There 
was a fall of about 3d. per ton on Thursday, and another fall 
of fully that amount on Friday, still there wasa certain de- 
gree of firmness and con’ in the market. Monday's 
market opened flat, but afterwards improved, 75s. to 75s. 9d. 
cash, 75s. 6d. to 76s, 3d. one month paid, closing steady 
at the higher quotations. Yesterday's market was also flat ; 
business was done at down to 74s. . cash and 74s. 10$d. 
one month, c'osing buyers at those prices, sellers 14d. per 
ton more. Firmness has again been manifested to-day, 75s. 
to 7be, 6d. cash and 75s. 6d to 760. month paid, closing « 
shade easier. This week’s flatness seems to be due, in part, 
at all events, to the unsettled condition of the relationships 
between the engineering artisans and their employers, in 
reference to the short time question. The prices of makers’ 
iron still remain firm, but no general advance in quotations 
has taken place since last report. Upwards of 8000 tons of 

ig iron have been sent out of the public stores this month. 

t week's shipments of Scotch pig iron were : Foreign, 
7208 tons ; coastwise, 4870 tons; total, 12,078 tons; corres- 
ponding week last year, 7787 tons. 

Exports of Sewing Machines.—Amongst the recent exports 
of mecbiaety from the, Clyde there were sent to Antwerp 
sewing machines of the value of 2000/., and to Melbourne, 
84991. worth. 


New Steamboat Pier Works for India.—A vessel has just 
sailed from the Clyde to Singapore with a cargo consisting 
of the ironwork for a new pier which is to be erected for the 
accommodation of the rapidly increasing steam traflic at the 
place 

Association of Shipbuilding and Engineering Draughts- 
men.—A meeting of this association was held on Thursday 
evening, Mr. Drewson, president, in the chair. Mr. David 
Lumgair read an interesting paper on steam engine cy- 
linders, with special reference to the difficulty of casting the 
same, and the causes which had led to the bursting of some 
of the largest class of marine engine cylinders in the royal 
and mercantile navies. Mr. Lumgair having suggested 
several methods by which these difficulties might be over- 
come, a long and interesting discussion followed thereon. A 
hearty vote of thanks was awarded to Mr. Lumgair for his 
paper, and to the president for his conduct in the chair. 


New Gas Works for Glasgow.—The Glasgow Corporation 
Gas Committee have just concluded contracts for the con- 
struction of the retort house, gas tanks, &c., which are re- 
quired at their new works at Dawsholm, near Maryhill. The 
retort house will embrace 500 retorts, in 100 benches of five 
each ; and the brickwork and mason work in connexion there- 
with will be executed by Messrs. James Goldie and Son. There 
will also be three brick gasholder tanks, 163 ft. in diameter 
by 30 ft. deep, the work for which has been taken by Messrs. 

ohn Dry and Son, cantractors and builders. Something 
like an estimate may be formed of the enormous extent of the 
new gas works, when it is mentioned that the contracts spoken 
of above represent a sum verging upon 30,000/. It is fully 
expected that the new works which Mr. Foulis has planned for 
erection at Dawsholm, will be amongst the largest in the 
mong of course; excepting the Beckton Gas Works, at 

g- 


Purchase of Gartcosh Iron and Steel Works.—It is re- 
that the works which were formerly employed at 
artcosh in the manufacture of iron and steel, but which 
have long been standing idle, have been purchased by the 
roprietors of the Clyde Galvanising Works, Mavisbank. A 
arge portion of the business done at Mavisbank is the pro- 
duction of corrugated sheets of galvanised iron, chiefly for 
roofing and other purposes abroad. Hitherto, the sheet iron 
required has been brought in large quantities from South 
Staffordshire ; but the firm in question have resolved upon 
making their own sheets, and hence they have purch the 
well-known works at Gartcosh, which have all the appliances 
for the production of first-class material. 


Steam Fire Engine for Leith.—At the last meeting of the 
Leith Police Commissioners, a gee by the Watching and 
Lighting Committee was adopted, which recommended that 
a steam fire engine should be procured at a cost of 566/., and 
that various means be taken to improve the efficiency 
of the fire establishment. 

New Pier at Leith.—The Leith Dock Commissioners have 
resolved to erect the new pier for the west side of the harbour 
on the same principle asthe old one. Mr. Bell, engi to 
the i has been instructed to prepare the plans, 
and it is expected that the work of constructing the pier 
will be commenced in the course of a month or so. 

Petition inst the Dundee Water Bill.—A petition has 
been pre against the Dundee Water Bill by a minority 
of the Commissioners and some other inhabitants of Dundee, 
and will be ted in due course. Among other things it 
all that Messrs. Stewart and Leslie's scheme is impracti- 


cable, inasmuch as it does not contemplate the erection of a ya 


clear water basin, and is marrei by an insurmountable defect 
arising out of the fact that it provides for carrying the water 
the whole distance between Lintrathen and Dundee by a pipe 
which at certain points will be subjected to a pressure un- 
precedented in the construction of similar works. It is ex- 
eye. that the proceedings in connexion with the Bill will 

opened before the House of Lords Committee in the course 
of two or three weeks. 








Tas Crvtt ayy Mecnanicat Enoinerns’ Soctzrry.—On 
Saturday last a of members of the above society were 
conducted over the works of the Albert Bridge, Chelsea, and 
afterwards witnessed the casting of a portion of one of the 
— for the new structure at the Battersea Foundry 

orks. 





NOTES FROM 'THE SOUTH-WEST. 

Briton Iron Works.—An engine of a. new rolling 
mill at the Briton Ferry Iron Works has been started by 
Mr. R. Roberts (son of Mr. E. Roberts, C.E., chief of the 
mechanics’ department), in the presence of Mr. T. Wood, of 
the firm of T. Wood and Co., the proprietors, the pemngsr 
Mr. G. H. Davey, &c. The machinery worked satisfactorily. 
The approaching starting of the new mills is expected to afford 
a cansapable amount of employment. 


A New Steam Line.—Direct steam communication is at 
length about to be established between Cardiff and the 
United States. The South Wales Atlantic Steamship Com- 

any intends about the end of April to commence running, 
tween Cardiff and New York, a line of first class Clyde 
built steamers, the equipment of which is on the point of 
completion. These steamers will carry gers and 
goods at through rates from all ports of England and South 
ales to Canada and the United States. 

The Nine Hours Movement.—A meeting of delegates re- 
presenting the collieries in the Rhondda Valley has been held 
to take into consideration the desirability of making an im- 
mediate appeal for a curtailment of the hours of labour in 
the valley. This was the third meeting held upon the 
subject. It was resolved to make a levy of 3d. per head 
throughout the district to defray the expense of carrying on 
the movement. 

Bristol and South Wales Wagon Company (Limited).— 
This company has declared a dividend at the rate of 10 per 
cent. per annum, besides carrying 500/. to the contingent 
fund, The rolling stock now belonging to the company con- 
sists of 6554 wagons and two locomotives. All this plant is 
fully employed. 

A New Colliery—A company which has leased the 
minerals in the neighbourhood of Aberkenfig, near Bridgend, 
has succeeded in winning a vein of coal about 9 ft. thick and 
of first-class quality. 

Bath and Evercreek Railway.— Messrs. T. and C. Walker 
have undertaken to construct this line and erect the neces- 
sary buildings. As soon as the engineers have completed 
their labours, and the promoters are aware of the extent of 
the land required, they will proceed to purchase it, and then 
Messrs. Walker will commence the works. Operations will 
be carried on simultaneously at several points, so as to ex- 
pedite the construction of the branch. 


Bridging the Severn. —Of the six Bills deposited in the 
autumn in connexion with projects for carrying lines across 
the Severn two have been withdrawn. A third has also been 
reported against by the examiner on standing orders. 

Rhymney Railway.—The half-yearly report of the directors 
of the Rhymney Railway states that the works on the Taff 
Bargoed (Dowlais) lines, to be made jointly by the company 
and the Great Western Railway Company, are being steadily 
prosecuted. 

Pembroke Dock.—The ponderous turret ironclad Thun- 
derer will be launched from this dock-yard March 25. She 
is one of the largest ships in the world, her dead weight alone 
being 4000 tons. . 


Bristol Water Works Company.—This company has now 
a Bill pending in Parliament. The object of the measure is 
to enable the —— to make a provision for bringin 
water into the city in larger quantities, which it is intend 
to do from the wells of Chelvey by means of a second series 
of mains through Long Ashton. Another object of the Bill 
is to extend the powers of the company to Henbury, as Hen- 
bury intersects Westbury, where a good deal of building is 
going on. 

The Forest of Dean.—An inquiry has been held at Newn- 
ham, which is of considerable importance to the coal and 
iron interests of the Forest of Dean. The Dean Forest 
Mines Act, 1871, appointed commissioners to inquire into 
questions affecting the interests of the owners of coal and 
iron mines, galees, free miners, and others in the Forest of 
Dean, a district peculiarly circumstanced as regards the rights 
of individuals inhabiting it. 

Swansea Vale Railway.—The directors of the Swansea 
Vale Railway Company recommend a dividend at the rate 
of 5 per cent. _ annum upon the ordinary shares of the 
company for the past six months. The increase of traffic 
upon the line is stated to have arisen principally from the 
prosperity of the iron, tin-plate, and stone coal trades, but 
the directors do not consider it a temporary or exceptional 
increase, as large additional works, for the manufacture of 
steel and other purposes, are being erected in connexion with 
the railway, while the Clydoch Branch and the Neath and 
Brecon Junction, both important sources of future traffic, 
are not yet available. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday at the weekly iron 
market at Middlesbrough the attendance was not so large as 
usual. Only a small amount of business was tr ted, but 








finished iron works are very enco' ing. All the rail mj 
are in full ewing, and the uamber of orders on the, books! 
sufficient to keep them full ied for some time. Plates 
and angle iron are in such demand it is impossible to | 
pace with the inquiries coming to hand. Generally speaks? 
the men are working steadily. Prices are firmly maintaj 


Danks’s Puddling Machine.—Middlesbrough, which is now 
the most important iron centre in the world, is the first 
place in England where iron has been puddled by Danks’s 
machinery. Messrs. Hopkins, Gilkes, and Co., of the Tees. 
side Iron Works, satisfied that the Danks’s furnace was q 
suecess, proceeded to erect some of them. The firm haye 
had a preliminary trial of one of the furnaces, and yesterday 
they exhibited on ‘Change at Middlesbrough the first puddled 
bar made in England by Danks’s machine, and a sample of 
ball furnace iron made trom machine puddled bar. Natural] 
enough those samples excited a very great deal of attention. 
Practical iron masters may | examined them and were 
unamimous in declaring them first-rate in uality. Some of 
them did not hesitate to say that the puditee occupation 
was gone. As a matter of fact, the Industrial Iron Company 
Carlton, are erecting six of Danks’s machines, Mr. Thomas 
Vaughan is about to erect some at his Darlington Works 
and other gentlemen are making arrangements to erect them 
on Teesside. Should those furnaces be successfully worked 
the other iron making districts in the United Kingdom wil] 
adopt them, and in the course of a few months they will be in 
general use. 


Engineering —In all parte of the north of England, en- 
ineers are exceedingly busy. There is a fair amount of 
ocomotive work on hand, blast-furnace engineering is y 
brisk, and marine builders are still in the condition in which 
they have been for several months, viz., unable to get 
through their work fast enough. Bridge builders and 
founders are better off for orders than they have been for 
some time past. It is to be regretted that at different places 
the short time movement is still thé cause of a great deal of 
agitation. This week a number of men at Messrs. Palmer 
& Co.’s ship yard, Jarrow, struck. They wish an altera- 
tion made in the mode of payment. Yesterday a deputation of 
the men waited upon the manager, Mr. J. B. Palmer, and 
stated that they wanted the substitution of pay by the 
hour and quarter hour, for pay by the day and quarter day, 
and a settlement of the working arrangements for the 
winter months. Mr. Palmer stated that during the winter 
months the men would be allowed nine hours’ pay for eight 
work. it is believed that the questions in dispute will be 
amicably settled. 


NOTES FROM SOUTH YORKSHIRE. 
; SHEFFIELD, Wednesday. 

Large Casting at Sheffield—The Sheepbridge Iron and 
Coal Works, near Chesterfield, have cast a huge mass of 
metal for the bed of a steam hammer at the new works of 
Messrs. Brown, Bayley, and Dixon, Sheffield. It weighs 
more than 50 tons, and was removed by means of the Mid- 
land line to Sheffield, on Saturday, on a truck made to carry 
40 tons. During its transit both lines were blocked, owing 
to the size of the casting. 

Wakefield Water Works Company.—A special meeting of 
the shareholders in the Wakefield Water Works Company 
was held on Friday last for the purpose of sanctioning the 
applications now before Parliament, for an extension of the 

wers of the company. The chairman stated that they had 

rst only intended to epply to the Board of Trade, but find- 
ing that step only available for the increase of capital, the 
had gone to Parliament to obtain powers to purchase lan 
The meeting unanimously gave its consent to the steps taken 
by the directors. 


Bradford Water Works.—The Corporation of Bradford 
are about to construct two compensation reservoirs at Leeming 
and Leeshaw, Oxenhope, from the drawing and specifications 
of Mr. Charles Gott, C.E., Bradford. Tenders for these works 
will be received up to 10 a.m. on March Ist, but not later. 


Proposed New Colliery at Dronfield.—Another colliery 
has been projected at Dronfield by some local gentlemen who 
are already identified with the mining interests, &c., of the 
locality. ‘The coalfield is a very important one, both as re- 
garde the acreage and the quality of the coal. It is stated 
that the shaft will be sunk on the north-west side of Dron- 
field, close to the Midland Railway, from which there will be 
a siding. 

Railway Extension Wanted.—The inhabitants of Bolsover 
and neighbourhood (North Derbyshire) are agitating to m- 
duce the Midland Company to complete their branch line 
along the Doe Lea Valley, which has been for some time in 
a partially complete state. This is all the more desirable 
from the fact that an extensive coalfield in the locality is 








= in the market, and likely to be worked at no distant 
te. 

New Stations on the Manchester, Sheffield, and Lincola- 
shire Railway.—The temporary wooden erections which have 


for some time past served as booking offices, waiting-roows, 
&ec., at Parkgate, Kilnhurst and Wexboro’, on the 
ester, Sheffield, and Lincolnshire Railway are, it 1s stated, 








prices were firm at 75s. for No. 8, and the other qualities 
at proportionate rates. It is with satisfaction that we are 
now able to state that the materials for iron making are not 
so searce as they have been. The ironstone miners having 
obtained an advance of 1d. per ton are working regularly ; the 
output of Cleveland stone is now enormous. Extensions are 
being made in the Guisbro’ district, and ample provision is 
being made to maintain a supply of stone equal to the grow- 
ing requirements of TTees-side. At the collieries in York- 
shire, Durham, and Northumberland the pitmen are not re- 
stricting the output so much, and uently coal is more 
plentiful. The price of coke, however, isso high that it forms 
an im t question to those contemplating the erection of 
blast in the Cleveland district. 


The Finished Iron Trade.—Reports from the yarious 





to give place very shortly to new brick buildings. At each 
ples a ares station has been erected in the Gothie style of 
architecture, and are now nearly complete. The company 
will commence their new station in Main-street, Ro " 
as soon as the weather settles somewhat. 


The Colliery on Fire at Darfield—On Monday oe 
operations were commenced at the Darfield main ‘is 
néar Barnsley, for clearing the workings from the heavy 
which have taken place since the fire on the 3rd — off 
That part of ue aie sup to be burning has been cult 
by means of brick-built air-tight stoppings. This mr . 
been adopted by Mr. Smith, the mining engweer, po 
ho that the is now extinguished. There is 00 *. 
of fire, and no trace of gas anywhere in the pit, and # port 
of the men have been enabled to resume work. 
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EXPERIMENTS AND RESEARCHES ON 
THE EFFLUX OF ELASTIC FLUIDS. 
By GEORGE WILSON. 

(Continued from page 123.) 

EXPERIMENTS ON THE ErFLux oF AIR, UNDER- SMALL 
Heaps OF PRESSURE, BY MEANS OF A DESCENDING 

GASOMETER. 

59. By referring to columns 12 in Tables VIL, 
VIIL, IX., and X., pages 122 and 123, it will be 
seen that the coefficients decrease with the in- 
creased heads of pressure of efflux, as was shown 
from the experiments made and given in the 
previous Tables for the efflux of air out of a re- 
ceiver. 

Table XI. is compiled for the 
paring the coefficients obtained from the experi- 
ments made with the descending gasometer with 
those obtained from the experiments made by 
causing air to flow at a constant pressure out of a 
receiver as given in the previous articles. 

In the experiments recorded in Table XI., the 
efflux tubes were the same for both methods of ex- 
perimenting, and thecorresponding heads of pressure 
of efflux were nearly equal, 


urpose of com- 















































TABLE XI. 

Comparison of the Coefficients obtained from Experiments 
made for the Efflux of Air into the Atmosphere from a 
D ding G ter,and from a Receiver respectively 

EFrrivx oF 
| Air out of the Air out of the 
gasometer into | receiver into 
the atmosphere. | the atmosphere. 
2 \ss fe I 
3 \F 3 |s 
silez| |es\# 
Description of eflux [22/38 a.2| 
tube used. 3 33 Es r-| 
‘Es 9 B | hs we 5 
Bel's & B23 
Seas SE|8 
Elga A 
Salk A g fa | gs 
| sis 
5 > |e eZic. § 
F & = g : F a 3 §| g 
o| aa 7 
elie) 3 Elis) & 

Efflux tube 1 centi- | 
meter in diameter, 0.94 ‘oes 1 | 0.94) 8383 
and 3 centimeters in 94/ 1.85) .631] 2 | 1.85) 831 
length, see Fig. 7, 95) 2.67, .802] 3 | 2.67) .837 
page 71. 

Efflux tube 1 centi-.. 
meter in diameter, 99) 0.67; .989] 35 | 0.5 | .881 
and 1.25 centimeter 100 0.90} -967 | 36 | 0.94) 860 
in length, formed to f | 101) 1.74) 942 | 37 | 1.85) 965 
the contracted vein, | | 102| 2.72) .926] 38 | 2.67) .959 
see Fig. 8, page 71. | 
Efflux tube 2 centi-. | 
meters in diameter, | | 106/ 0.90) .988] 68 | 1.0 |. 868 
and 2.5 centimeters || 107/ 1.83|.899] 69 | 2.0 | .968 
in length, formed to {| 108] 2.65|.858] 70 | 4.0 | .963 
the contracted vein, | | 
see Fig. 12, page 7.4 1 








53. It will be noticed, by referring to Table XL, 
that the coefficients nearly agree for the two 
methods of experimenting, when the efflux was 
through the tube 1 centimetre in diameter, and 
under small heads of pressure less than 1.5 in. of 
water. Under greater heads of pressure, and par- 
ticularly when the efflux was through the tube 2 
centimetres in diameter, the coefficients are con- 
siderably less for the efflux out of the descending 
gasometer than when out of the receiver under cor- 
responding heads of pressure, and it would appear 
that the rapid decrease of those coefficients bears a 
— ratio to the velocity of the descending gaso- 
meter. 

54. The precision with which the apparatus acted 
will be seen on referring to columns 6, in Tables 
VIL, VILL, IX., and X., which give the descent of 
the gasometer in a second, for more than one ex- 
periment under the same head of pressure. The 
action of the apparatus having been satisfactory, it 
would - oy that this method of experimenting by 
means of a gasometer descending and acting on a 
column of elastic air, causes disturbances, either in 
preventing the proper efflux due to the pressure in- 
dicated by the gauge, or to the water in the gauge, 
by which the actual head of pressure of the air 
inside the gasometer is not truly indicated, and thus 
the coefficients are less in comparison with those 
mies when the efflux was out of the re- 


55. The known acting disturbances which may 





appear to affect the efflux and results are as follows: 
he first consists of the friction of the gasometer 
when descending through the water in the cistern, 
and also the friction of the slides which guide the 
meter in its descent. The gasometer was con- 
structed of polished tin, about .02 in. in thickness, 
and the slides were planed polished brass, working 
very freely in ves, which were always well 
greased during the experiments. The rate of descent 
of the gasometer varied from about .08 in. per second 
for the lowest, to about lin. per second for the 
highest head of pressure of efflux. No appreciable 
disturbances could be detected from these sources 
of friction. 

Another cause of disturbance which may appear 
to be sufficiently important in acting on the pres- 
sure gauge, consists in the buoyancy of the water, 
equivalent to the displacement caused by the gaso- 
meter descending through the water in the cistern. 
The circumference of the meter was about 
80 in., and the thickness of the tin, with which it 
was constructed, was about .02in. The weight of 
water in the cistern displaced for each inch of 
descent of the gasometer, taking the weight of a 
cubic inch of water at .036 lb., would be 


80 x .02 x .036=.057 Ib. 
The sectional area of the gasometer being 510.731 


square inches, therefore, 
_:957 _ 9001 Ib. on the square inch, 
510.731 


equal to .0028 in. of water, is the decreased head of 

ressure for each inch of descent of the meter. 
For the efflux under the smallest heads of pressure, 
the descent of the gasometer into the water did not 
exceed 6 in., consequently, 


‘ORE XS —.0084 in, average decreased pressure. 


That is to say, the average decreased head of 
ressure caused by the displacement of the water 

in the cistern in the descent of the gasometer 
through 6 in., was equal to a head of water of about 
.0084in, The readings of the gauge could only be 
taken full in the proper direction to counteract 
these disturbances, inasmuch as it was not prac- 
ticable to measure the water in the gauge to such a 
minute height as .0084in. when the gasometer was 
descending. 

A third apparent disturbing cause consisted in 
the action of the air on the water in the gauge 
during the descent of the gasometer, which would 
evidently have a a to ingrease the pressure 
in the same manner as ‘if the gauge were detached 
from the gasometer, and moved downwards in an 
atmosphere of air supposed to have the same 
density as the air inside the gasometer. The force 
or pressure of the atmosphere acting on a column 
of water ina tube moving through it may be taken, 
approximately, as being equal to the weight of a 
column of air having a height equal to double that 
due to the velocity. The greatest velocity of the 
descending gasometer in the experiments was, with 
the efflux tube 2 centimeters in diameter, at the 
rate of about lin. per second, as given in column 
7, Table X., page 123. The head due to that velocity 
of lin. in a second, by the formula, is 


___1* ____ = 90199 in. head, 

(64.339 x 12) 
and the pressure on the square inch for the weight 
of a column of air double that head is 


= x 00129 x 2.=.00000012 Ib., 

equal to .0000033 in. of water, which pressure would 
have no appreciable effect. 

56. It has been stated, and is shown in columns 
2 and 3, Tables VII., VIII., [X., and X., that for 
each experiment the head of pressure indicated by 
the water in the gauge was always slightly /ess when 
the gasometer was descending than when it was 
resting on the column of air on the water in 
the cistern with the efflux tube closed, and it was 
of great importance, when experimenting under 
such small heads of pressure, to ascertain which 
of those pressures the air inside the gasometer 
corresponded with. The importance of this will 
be seen in taking an experiment for an example, 
say, No. 100, Table VIII., page 122. The pressures 
of the gauge given in columns 2 and 3 in that Table 
are respectively 1.00 in. and 0.9 in. of water for the 
air inside the gasometer when at rest on the water 
in the cistern with the efflux tube closed, and when 
descending through the water. For such extremely 
small differences in the heads of pressure the density 
of the air may be taken as being the same, conse- 





quently the volumes of efflux will be simply as the 
square roots of the pressures, thus: 
0.9 

/ <a) =.048, 
which shows that there would be a difference of 
about 5 per cent. in the theoretical volume of efflux 
between those heads of pressures 1.00 in. and 
0.90in., and the coefficients would be accordingly 
<4: . 

57. It has been stated, in paragraph 49 e 12] 
that the level of the water in the is ected’ 
firstly, by a scale—fixed in the cistern—before the 
gasometer was lowered into the water; secondly, 
when resting on the column of air in the water ; 
and thirdly, when the gasometerwas descending. 
These three different levels gave the necessary data 
for calculating the pressures of the air inside the 
gasometer, by means of the amount of displace- 
ment of the water in the cistern—the sizes of the 
cistern and gasometer, and weight causing the pres- - 
sure, being known. These calculations were made, 
and they gave, practically, the same results as the 
indications from the pressure gauge, showing clearly 
that the pressure of the air inside the gasometer was 
less when the latter was descending than when it 
was at rest on the column of air on the water in the 
cistern, with the efflux tube closed ; consequently, 
the pressures given in columns 8, in Tables VIL, 
VII, IX., and X., have been adopted in the re- 
duction of the calculations as being the actual pres- 
sures during the efflux. 

58. A second series of experiments was made 
with the gasometer altered, as shown in Fig. 17. 














FIG. 17. 


A plate was soldered across the interior of the 
gasometer, dividing it nearly into two equal parts, 
as shown at A. 

An aperture, 1.5 in. in diameter, was cut in the 


centre of the plate, A, atO. When the meter 
descended, the air was pressed against the under- 
side of the plate, A, and flowed through the open- 


ing; O, into the upper chamber, the efflux into 
the atmosphere being, as before, out of the tube at 
the top of the gasometer at B. 

This modification would not alter the action of 
the descending gasometer on the column of the 
elastic air. It was merely intended to show if the 
—— of the water in the gauge was in any way 

ifferently affected. ‘The results from this series of 
experiments were practically the same as those 
given in Tables VII., VIIL, IX., and X, 

59. A third series of experiments was made with 
the plain efflux tubes, ] and 2 centimeters in diameter, 
as shown in Fig. 7 and 10, pages 71 and 88, being 
the same as those used for the experiments given in 
Tables VII. and IX. In this series of experiments 
the gasometer was lowered nearly the whole of its 
height into the water in the cistern, The efflux 
tube was then closed, and weights added to the 
iron rod, N, Fig. 16, page 121, until the gasometer 
was pulled upwards against the pressure of the at- 
mosphere, equal to the same heads of pressure as 
those given in columns 2, in the Tables VII. and 
IX. The water in the glass gauge was thus lowered 
by the ere a pressure, and ascended in the 
other glass tube. On opening the efflux tube the 
gasometer was pulled upwards by the descending 
weights on the rod, N, and the external atmospheric 
air flowed into the gasometer during its ascent. 
The efflux tubes having been cast with such a great 
thickness of metal, as shown in Fig. 10, 88, 
the air flowed equally the same whether the efflux 
was into the top or bottom ends of the tubes. 

This series of experiments was, thus, made by a 
reverse method to that adopted for the first and 
second series, and was for the purpose of ascertain- 
ing if the water in the cistern caused any disturb- 
ances to the efflux when the gasometer descended, 
The results of this, the third series, were practically 
the same as those obtained and given for the first 
series of experiments, after taking the slight diffe- 
rences of the densities of the inflowing and out- 
flowing air into account respectively for each series 
of experiments, 








ENGINEERING, 


|Marcu 1, 1872. 





MECHANICAL REFINEMENTS; 


FiIG.3S. 

















1c .B7. 


























60. The method of experimenting on the efflux 
of elastic fluids with a descending gasometer— 
adopted only, however, for small heads of pressure 
—has hitherto been considered the most perfect of 
all others for obtaining accurate results, inasmuch 
as there is no change in the temperature of the air 
inside the gasometer during the efflux. The foot- 
pounds of work done by the descending weight of 
the meter on the column of air is equal to the 
work done by the air inside the gasometer causing 
the efflux ; consequently there is no change of tem- 
poms, density, or pressure to take into account. 

t has, however, been shown by these experiments 
that, excepting for the efflux under extremely small 
heads of pressure, and when the movement of the 
gasometer was extremely slow, the coefficients 
are less than those resulting when the efflux was out 
of the receiver under corresponding heads of pres- 
sure and conditions, and such differences in the co- 
efficients appear to be caused by the moving gaso- 
meter acting on a column of elastic air, and pre- 
venting the proper efflux due to the pressure 
indicated by the gauge. In our next article will be 

iven the experiments made on the efflux of steam 

y another method and apparatus. 








MECHANICAL REFINEMENTS.—No. XIII. 
To THE Eprrok or ENGINEERING. 

Sir,—Continuing the collection of small contriv- 
ances which has seemed to me to be worthy of 
illustration, the hook connexion shown in Fig. 35 
for stationary engines, though perhaps not new, is 
certainly . ‘The ordinary method of hooking 
on a round pin gives so little bearing surface that 
the hook soon wears loose, and the Corliss way of 
hooking over a round sleeve is but little better. It 
will be seen that the hook embracing the bush by 
a taper fit always ensures a Yigid connexion, the 
bush working on the wrist as an ordinary box and 
journal, and being prevented from getting out of 
place when the hook is off by the pin and slot at a. 

An old kind of valve motion, formerly extensivel 
used on the Mississippi steamers, and I think 
generally known as the Mississippi valve motion, 
consists of a heart shaped cam in the place of the 
ordinary eccentric, so arranged as to give a double 
jerking motion to a common slide valve, and thus 
cut off tolerably short with but little lap and 
travel, and though noisy and self destructive, the 
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device is, I am told, still kept in use to some extent, 
probably for want of something better and equally 
simple. The mechanism shown in Fig. 36 accom- 
plishes practically the same result, the motion being 
produced by the joint action of the eccentric and 
crank, each having the same throw, the crank 
making three revolutions to one of the eccentric. 
The diagram Fig. 37 shows a development of this 
motion, and has been made by taking the position 
of the eccentric at 24 points in the revolution. 
There have been devised mechanical means to do the 
same thing, which I intended to fully illustrate in 
this article, but having just received your papers 
containing the description of the diagrammagraphe, 
which aims at the same result, I will only point out 
the general idea, as the principal difference is simply 
in the form and manner of making the card. A 
shaft set at right angles with the main shaft of the 
engine model, and geared into it with a mitre gear, 
so as to revolve in unison with it, or, what is better, 
a bevel gear so as to make but one revolution while 
the main shaft makes two, has at the point in the 
model opposite the steam chest a drum for carrying 
the paper card the same as the drum of an ordinary 
steam indicator, except that it would be horizontal 
instead of vertical, a card being attached the same 
as the indicator card ; and a pencil secured to that 
= of the model made to represent the valve, and 

rought in contact with the card, will, when the 
model is put in motion, draw a line exactly repre- 
senting the motion of the valve. 

Instead of the drum which carries the card being 
firmly attached to its shaft, it is feathered on a sleeve, 
80 as to be free to move endwise, or in a line parallel 
with its axis only when secured by a taper pin, and 
the sleeve arranged on the shaft so as to revolve 
freely only when secured by another taper pin. 

I think it can be understood from this description 
how by removing one of these pins that the card 
drum may be slid endwise so as to draw the 
lines, A A’, BB’, &c., dividing the card into any 
number of parts, or by securing it endwise and re- 
moving the other pin the drum may be revolved so 
as to draw the parallel lines a” a”, 4” 5”, &c., at the 
points of admission, lead, cut-off, expansion, com- 
pression, exhaust, &e. Now it may be presumption 
to assume that the kind of card shown in Fig. 37 is 
more comprehensive or better than the one made b 
the diagrammagraphe, shown on page 430, vol. xii. 
of ENGINEERING, and to one accustomed to that 


diagram probably it would not be, but to those 
accustomed to steam indicator diagrams, and 
students, I think it would be ; and were it added to 
Polytechnic models of mechanical movements, 
draughtsmen would as soon learn as readily to 
develop the motion as to draw the different parts 
of a machine. 
I am yours truly, 
An ENGLISH ENGINEER IN AMERICA. 

[Our correspondent has described his ag 
for drawing valve diagrams very clearly ; but we 
nevertheless believe that wy | of our readers would 
like to see the arrangement illustrated in our pages. 
Perhaps our correspondent will carry out his original 
intention and forward the drawings. We quite 
agree with him that such diagrams as those to which 
he refers should be generally used and studied, 
—Ep. E.] 








Rattways ts Sourn Austratta.—Mr. T. E. Bury has been 
selected secretary to the Adelaide and Glenely Railway Com- 
pany. The promoters are stated to have ordered a large 
quantity of plant, and they are further stated to be making 
arrangements for commencing operations. 


Tae Dearxace or Winpsor.—The Windsor Board of 
Health are still in difficulty in respect to the drainage 
question. A few years ago it was proposed to establish a 
sewage farm at Huton, but after some discussion the plan 
was considered too expensive, and it was not carried out 
Then Mr. Dover’s process was adopted, and negotiations 
were carried on between the Board and that gentleman for a 
considerable time, but to no purpose, and now the 
have turned their attention to the A.B.C. scheme, but we 
understand it is not likely to meet with favour, and the site 
for the proposed works is not happily placed. It appears, 
by a letter published in the Windsor and Eton Express 
of the 17th instant, from Mr. Hackness, C.E., of Victoria- 
street, Westminster, that six years ago he tae af 
plan for collecting all the drainage of Windsor, ot 
Slough, and Windsor Castle to a central point on the _ 
of the River Thames by gravitation, and pumping it to yoy 
ham, Finchley, or Bagshot, where suitable land — 
purchased at a moderate price for a sewage farm ; the . 
of carrying out this plan amounted to 60,000/., to be appor 
tioned among the three towns and the castle. The my" . 
the scheme is of opinion that it is not desirable to have 
sewage farms in the vicinity of towns or populous districts ; 
for instance, he objects to have four sewage farms in 
neighbourhood of Windsor. There would no doubt be great 
saving in expense by joint action of the different any 
Health and the Castle authorities, and the conditions the 
Thames conservators would be fully complied: with of 
adoption of Mr. Harkness’s plan, which we think y 
serious consideration. 
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LITERATURE, 


Memoir of John Elder, ineer and Shipbuilder. By 
W. 4. Sacqueas Rastste Duckwcod "& Bons, Edis. 
burgh and London. [Price 2s. 64.) 

Proressor Rankrve has placed the engineering and 

shipbuilding professions under a deep debt of gra- 

titude for the service which he has rendered, in giving 
an account of the life of the late Mr. John Elder, 
whose brilliant career was cut short by his untimely 
death, two years and a half ago. Mr. Elder had 
attained such an eminent position in his branch of 
the profession, and was so prominently identified 
with the improvement of marine engineering, that 
it was but meet that the chief facts of his life, and 
the history of his eee improvements should 
be placed on record for the benefit of the profes- 
sion in general. ‘These are the things which Pro- 
fessor Rankine has done in the book before us, and 
he has done them in a way well worthy of com- 
mendation. From his intimate egy» with 

Mr. Elder as a fellow-citizen, and as a professional 

engineer, whose mind is full of the scientific and 

historical details of engineering and mechanics, 

Professor Rankine was eminently well qualified to 

undertake the memoir of the distinguished en- 

gineer. 

In Mr. Elder, there was afforded a most decided 
testimony of the direct transmission of the pecu- 
liar kind of constructive talent which manifests 
itself in engineers of a high order. Such talent 
can be traced back in the Elder family for well nigh 
two hundred years. The father of John Elder was the 
first of the family to acquire any marked degree of 

ublic reputation as an engineer ; and it is doubt- 

ae his great engineering skill, while manager, 
during many years, in the extensive works of Mr. 
Robert Napier, to which we may trace much of 
the ability displayed in after life by the son, as 
well as by many other engineers who have attained 
reputations in Glasgow and the West of Scotland, 
and various other parts of the world. John Elder 
served an apprenticeship of five years under his 
father, and he was afterwards the head of the 
drawing-office in Mr. Napier’s works, having, how- 
ever, previously spent about a year in the service 
of Messrs. Hick, at Bolton-le- Moors, and some time 
as a draughtsman on the Great Grimsby Docks. 

It was in the year 1852, that Mr. Elder became 
the junior pore of the firm which, up till that 
time, was known as Randolph, Elliott, and Co., 
whose position as millwrights was, perhaps, second 
to none in Scotland. With Mr. Elder’s admission 
to the firm, the business began to include marine 
engineering, in which, owing in a great measure to 
Mr, Elder’s remarkable improvements in connexion 
with the compound engine, the firm rose gradually 
to a position which has not been excelled by any 
other in the kingdom. 

The story of the compound engine, is one with 
which many of our readers are, doubtless, well 
acquainted, and therefore it is not necessary or de- 
sirable that we should enlarge upon it, or even 
mention the salient points in connexion with it. 
There is no doubt that Messrs, Randolph, Elder, 
and Co, were the first to adapt the compound en- 
gine to marine purposes with success ; neither is 
there any doubt that the present tendency in marine 
engineering, is to use that form of engine to the 
almost total exclusion of all others. But for 
the sake of both his professional and his general 
readers, Professor Rankine includes in this memoir 
a brief and very clear statement of the general 
principles which ar? involved in the construction 
of steam engines, so as to prevent waste of energy, 
and the application of those principles in the com- 
pound engine, so that the waste of energy may be 
reduced to the smallest fraction possible. Every- 
body who has given any attention to the subject 
knows that the Elder types of engines have, within 
the last few years, accomplished most remarkable 
results, both as regards general efficiency and 
economy of fuel, and that, in short, they have held 
their own against all «thers. To the genius of 
Mr. Elder as an engineer, these results are almost, 
if not entirely, traceable, and hence there is every 
reason to regret that he was not spared for many 
years longer, to initiate and perfect other im- 
provements with which it is certain his active 
and fertile mind was engaged. This small tribute 
of professional friendship from the pen of Pro- 
fessor Rankine, cannot fail to assist in perpetu- 
ating the memory of Mr. Elder, and showing 
wherein his genius lay; and it is interesting like- 





wise, on account of the historical notes which the 
author gives regarding the patents in which Mr. 
Elder was either directly or indirectly concerned 
as an inventor. 


Handbook to South Africa. 5S. W. Silver and Co., London. 
Price, 28. ] 


Tus handbook contains much useful advice and in- | Progress 


formation for those about to visit the diamond and 
gold fields of South Africa, and it is one of a series 
that the Messrs. Silver have always been ready to 
publish for the assistance and guide of emigrants 
and voyageurs. ; 

An excellent preface has been written by Mr. H. 
W. Bates, F.R.G.S., giving in a concise manner 
the principal geographic peculiarities and formations 
of the country. The routes to the diamond-fields 
are pointed out, and the best means to be adopted 
in furtherance of such a route as may be selected. 
The general advice appears to agree with that given 
by ail who have tried the diamond-fields—that it is 
useless to attempt to go there and prosecute dia- 
mond-hunting without sufficient capital, provision 
being made for the return journey in the event of 
disappointment, 

The handbook contains the following ready rule 
for the determination of heights, by the use of 
an aneroid barometer:—If you require only to 
ascertain the difference of height of two places, A 
to B, the following is all that is necessary. Read 
the aneroid at A, say, 30.15, take it to B, read it 
there, say, 29.08, take it back to A, read it again, 
say, 30.19. Then take the mean of the readings at 


A, and find the difference between that and the 
reading at B. Multiply the difference in hundredths 
by 9, and the result will be the difference of alti- 
tude in feet, thus: 
30.15 +30.19 
2 


=30.17—29.08=1.09, 
then 109 x 9=981 height in feet. 


== 


THE SOCIETY OF TELEGRAPH 
ENGINEERS. 

Inaugural Address delivered to the Members of the Society of 
Telegraph Engineers. By C. W11114M Siemens, D.C.L., 
F.R.8., President. 

GenTLEMEN,—In addressing you at this the first general 
meeting of the Society of Telegraph Engineers, I have, above 
all things, to express to you my sincere thanks for the great 
honour you have bestowed upon me in electing me your 
President. It is not for me to question the wisdom of your 
choice, although I must confess that it took me ———e 
by surprise ; f must rather endeavour to justify your confi- 
dence in doing my best to promote the interests of the infant 
Society. Some years must necessarily elapse before our 
Society can have given substantial proof of its useful action, 
and by that time this chair will have been filled by other 
members of your body, but our future prosperity will be in- 
fluenced in a great measure by the direction in which we 
shall start upon our pilgrimage. Let us hope, therefore, that 
our joint efforts may lead us in the direction of true scientific 
and practical advancement. 

But before we set out upon our labours it behoves us fairly 
to consider whether there is need or scope for a Society of 
Telegraph Engineers. Is telegraph engineering not a branch 
of civil engineering, and do not all our pr ings therefore 
fall within the legitimate sphere of action of the Institution 
of Civil Engineers? Or, if we meet with difficult questions 
in physical or mathematical science, is not the Royal Society 
or Section A of the British Association open for us to discuss 








them, or may we not go before the Institution of Mechanical | led, 


Engineers with any purely mechanical question? Is it 
desirable, indeed, it may be urged, to take a branch from the 
| ee stem and to cultivate it se tely; shall we not 
egenerato thereby into “ specialists,” or what may be called 
“ fractional quantities of scientific men,” and this in the face 
of the patent fact that the further we advance in scientific 
knowledge (whether pure or applied), the more clearly we 
reeive the intimate connexion between its different 
ranches, and the impossibility of cultivating one without 
constantly reverting to the others ? 

In answer to such allegations, we may fairly assert that we 
do not intend to become “ specialists” in the narrow sense of 
wishing to confine the range of our knowledge to the 
ph and appli which have an immediate applica- 
tion to our professional objects. We are, on the contrary, 
sensible to the fact that in order to master those special 
branches of knowledge thoroughly we shall have to travel 
into adjacent fields, and build our practice upon the widest 
possible scientific foundation. But our time is limited, and, 
although the great principles of nature may be understood 
generally by one person, their applications are infinite, and 
all we may hope to-do is to attain to a general scientific 
basis, and with it to devote our energies vigorously to the 
details of one or two branches of applied science. 

If it is impossible for one man to master the special know- 
ledge accumulated in different branches of engineering science, 
it would be equally impossible for one society to cultivate all 
those branches in detail; thus the Royal Society can only 
entertain questions involving general principles of sci » 
and is obliged to leave questions of exhaustive research to 
special societies ; questions of minute chemical investigation 
are assigned to the Chemical Society; questions re; i 
the orbits of celestial bodies to the Astronomical Society ; an: 








by the same rule of limitation the Royal Society would refuse 
to receive for instance a a on testing the joints of insy- 
lated wire, which would be a subject peculiarly suited for our 
Society. The Institution of Civil Engineers has, on the other 
hand, received at certain intervals of time (varying from two 
to three years) a general paper on the progress of telegraph 
engineering; but it is self-evident that such an occasional 
paper must be quite inadequate to constitute a record of the 
of a branch of corre! which Vary daily proof 
of its public importance, which is distinguished for its rapid 
development, and which comprises within itself a wide range 
of scientific inquiry. Nor would there be time, on such rare 
occasions, to discuss questions of detail which are of special 
interest to the telegraph engineer. . 
We may, therefore, safely conclude that a Society of Tele. 
graph Engineers is necessary forthe more rapid development 
of a new and important branch of applied science ; I further 
maintain that such an institution is desirable in order to 
afford Telegraph Engineers frequent es pe renee of meeting 
each other in friendly intercourse, and of impressing them 
‘with the conviction that their united action will be advan. 
— to the material interests of all. 

e measure of usefulness of the new society must depend 
however, in the first place, — its constitution and upon 
the amount of support which it is likely to receive, and 
in the seeond place upon the well-directed and continued 
exertions of its members, particularly of those members and 
associates who have accepted posts of trust in the council, or 
as members of the publishin ing committee. As regards the 
constitution of the Society, a code of rules has been prepared 
by the committee appointed by the preliminary meeting of 
the original members, which have been placed in your hands. 
These rules do not differ materially from those of other 
societies having similar objects in view. The election of the 
president and members of council of the society takes place 
annually, according to certain rules which have been framed 
with a view of combining efficiency of action with a gradual 
renewal from year to year of the governing body. The Society 
is open to all persons above twenty-three years of age, who 
are interested in telegraphy without being necessarily tele. 
graph engineers by profession—they may be physicists, engi- 
neers, administrators, or operators in the telegraphic service. 
They have to be proposed by several members or associates, 
and if the council sees no grounds for disqualification the 
candidate so pro’ will be ballotted for at the first ordi- 
nary meeting of t Bootaty. It is the on of the council to 
transfer those associates who are duly qualified, according to 
the provisions of Lamp two, into the class of members. 

As regards accession of members, we have every reason to 
be satisfied with the first fruits of our labour. Our actual 
list of members contains already 110 names without counting 
the class of foreign members, regarding which I shall have 
to make a special communication, and without counting the 

didates for election, which you will be asked to admit by 
ballot this evening. I am happy to be able to point in our 
list of members to the historic names of Wheatstone, Cooke, 
and Morse, to the distinguished names of Thomson, Tyndall, 
and others scarcely less renowned for their important contri- 
butions to electrical science. Other well-known names will 
shortly appear in our next list of foreign and resident mem- 
bers, The support of the two great telegraph administrations 
of Great Britain and india, is secu to us through the 
accession of the directors-general and the chief engineers 
connected with those systems. The military branch of tele- 
graph engineering is very fully represented by the distin- 

vished chemist and engineer officers charged with those 
partments. As regards professional telegraph engineers, 

the list includes an array of names, many of which will 
ever remain associated with important improvements and 
nll with early telegraphic enterprise by sea and by 
and. The list of associate members includes names of 
mise and administrative ability, but it is as yet far too short 
for the wellbeing and the useful action of the Society. The 
aspirant telegraph engineer, the superintendent of a station, 
and others employed in the service, will find the Society of 
Telegraph Engineers, with its transactions, a useful source 
of technical information, and productive of excellent oppor- 
tunities of meeting those who through personal acquaintance 
may forward their interests as well as extend their know- 

e. , 

The council have refrained from conferring honorary 
memberships, because they feel that the young Society has 
to establish its own worth before it can pretend to bestow 
such honorary distinctions which at a later period it is to be 
hoped men of high position will have pleasure in accepting. 

nm the rn d it is most desirable wee ¥ wh 

oung Society the support and co-operation of men occupy- 
hes influential pbelihend as directors and engineers of the 
great telegraphic systems of the world. The great network 
of international telegraphy extends already to every portion 
of the civilised and semi-civilised world ; it traverses deserts 
and mountain chains, it passes over the deep plateau of the 
Atlantic, and over the more dangerous bottom of tropical 
seas: what would be good practice in one country or under 
one order of climatie influences would be objectionable, in- 
sufficient, or wholly im ieable under another; but 
ledge —— are me ye | linked nee > kaon 

e of the tele engineer must apply — 
In order, howerenaal combine the knowledge of these diverse 
cetematenees, and “3 the diverse pane soars a 

rom, it is necessary for a society of telegraph engineers 
be a cosmopolitan. institution, to be a focus into whickt the 
thoughts and observations of ail countries flow, in order 
be again radiated in every direction for the general advance 
ment of this important branch of applied sciencee an 

In order to bring about such a result, the council bar 

to the tion of another class of members— of 
foreign menibers”—who, while receiving the transactions © 
the Society, and enjoying other privileges of membership, 
far as distance will permit them to do so, will be called upon 
to pay only an annual subscription of 25 francs, or 18, instead 











of the 2/. 2s. payable by members residing in England. The 
council cstadiel me to invite the representatives of the 
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Jegraphi administrations of the world lately assembled in 
“ D apt Rome to join our Society under this special title, 
and am happy to state that my appeal has been most cordially 

ded to by the directors-general and representatives of 


several of the most important telegraphic systems of the 


tinent. AALS ; 

My ap lication was conceived in the ———. terms : 

TMr. Siemens here laid before the meeting his letter and 
replies, which he had received from His Excellency General 
yon Liiders, Director-General of the Imperial Russian Tele- 
phs ; from Signor D'Amico, Director-General of Tele- 

hs in Italy; from Signor Salvatori, Inspector-General 
of Telegraphs in lialy ; from Mr. Ailhaud, the representative 
of France; from M. Vinchant, the representative of Belgium ; 
from the General Secretary of the International Bureau ; 
from M. Staring, Chef de Ja division des Telegraphes au 
Ministére de Finance des Pays Bas; from M. Hippolyte 
Aranjo ; and from Dr. Werner Siemens. Our space will not 

rmit us to reproduce Mr. Siemens’s letter nor the replies ; 
Pat we may state that the latter all expressed their writer’s 
interest in the new Society.] : . 

Other members of the conference have given their adhe- 
sion to our Society verbally. Professor Campanena, the 
Director-General of Brazilian Telegraphs, has also signified 
his intention to join as foreign member. Mr. Lendi, the 
distinguished Director-General of the Swiss Telegraphs, and 
Chief of the Bureau International, and Professor Morse, our 
only but worthy representative of the United States of 
America, bad already joined the Society, but will have to be 
transferred to the list of foreign members, a privilege which 
may be claimed by all members (English or foreign) residing 

rmanently abroad. ? 

Our list of foreign members will, it is to be hoped, include 
before long the names of many of the inspectors-general and 
engineers of the Telegraphic Government administrations of 
the Continent, several of the directors-general have promised, 
if requested to do so, to exert their influence with the gentle- 
men of their staffs. 

The idea of an International Society, or indeed of a practi- 
cally useful Society of Telegraph Engineers, could not be 
realised without the publication of carefully edited transac- 
tions comprising, not only the subject matter of papers that 
may be eo before us from time to time, but of all 
matters of scientific or technical interest relative to telegraphy 
that can be brought together. 

Such transactions-will be of great practical value to every 
telegraph engixeer or administrator, wherever he may be 
placed, being a reliable source of information for his guid- 
ance regarding authenticated progress in telegraphic science. 
Hereatter, they will form a valuable historic record. There 
is no lack of talent amongst our members for the accomplish- 
ment of so important an object, and it is to be hoped that 
the interest taken in the Society by its members will be 
sufficient for its accomplishment. 

London is unquestionably the proper seat for such a 
Society, because it is the principal centre of the telegraphic 
enterprise of the world, and musters consequently the greatest 
number of telegraph engineers. It is a remarkable fact that 
the manufacture of insulated wire, and of submarine cables, 
is almost entirely confined to the banks of the Thames. 
London also is very accessible, and is actually visited more 
than any other capital by the engineers and the enterprising 
of all nations. 

A serious difficulty in the way of giving to our proceedings 
an international character will arise, no doubt, through the 
diversity of languages dividing different nations. Many 
foreign engineers understand the English language, but 
others do not, and we could hardly expect their accession to 
our number unless we offered them our proceedings either in 
their own language, or at least in another language besides 
English, which they may understand. It may safely be 
assumed that every educated person throughout the civilised 
world speaks either French, German, or English, and it does 
not appear to me improbable that the time may come when 
we shall publish our proceedings in those three languages. 
The only condition necessary for such a course would be a 
sufficient accession of foreign members to warrant the ex- 
pense of translation and printing. 

The expense of publishing a complete record of telegraphic 
progress will certainly exceed the limits of our subscriptions, 
and it 18 proposed to establish a publishing fund by voluntary 
donations and subscriptions, which it is hoped will be 
favourably received. We shall in this respect only follow the 
‘example set us by the Chemical Society, who have thus 
mg in producing the most valuable record of chemical 
F istory teaches us how to read the events of the present 

ref what we may reasonably look forward to even in 
the future ; let us therefore review shortly in our minds the 
remarkable history of the electric telegraph, in order that 
We may be better prepared to deal with questions of 
immediate interest. 

A generation has hardly passed away since the remarkeble 
page of Oerstead, Ampére, Faraday, and Weber, which 
a the foundation of the electro-magnetic telegraph. The 

og of Steinheil, Schilling, Ronalds, Wheatstone, Cooke, 
and Morse furnish us with striking illustrations of the 
ee with which the thinking men of different nations 

wm scientific discovery to practical usé. While these 
Pioneers in the field of telegraphic progress were still con- 
— mt against practical difficulties, other earnest labourers 

: the same field, amongst whom Werner Siemens, 
a , and Breguet, should not pass unmentioned here. But 
wy has been the progress of our branch of science that, 
our aatly hare 8° speak ot, are men as belonging to 
living atnon Ty, they are still, almost without exception, 
am he gst us in full enjoyment: of their faculties, and, I 
the mh ape members of our new Society. They have 

~ istaction to see their early day-dreams carried out 

vast a scale that there: is to-day hardly a country, 
mies that is not within a few minutes, or at all 
eit ew hours’ call from every central point of the 


World, that diplomatic conferences have to be beld 








to regulate international telegraphy, and that a proposal is 
seriously entertained by the Peding powers of the earth to 
place telegraphic property upon the highest, I may almost 
say a sacred bests, by Losing it inviolable in case of war. 
The electric telegraph has indeed attained to the dignity of 
a commercial, a social, and an international institution of 
the highest importance ; it is a civiliser of the first magnitude, 
and we may well be proud to meet here together in further- 
ance of such a cause. 

You will pardon me if I abstain from making special re- 
ference to the numerous claims to recognition of the fellow- 
labourers of the present day whom I am now addressing ; 
they are well-known within our own circle, and to the public 
at large, but neither my ability nor the time at my command 
would suffice for such a task. I will only endeavour, before 
concluding this address, to summarise the subject matters 
which, judging from my experience, should engage our 
principal attention. 

Problems of pure electrical science meet the telegraph en- 
gineer at every turn, the methods of testing insulated wire, 
of determining the position of a fault in a submarine cable 
under various circumstances, or of combining instruments 
so as to produce recorded messages by the mere fluctuation 
of electrical tension in a long submarine conductor, are pro- 
blems worthy of the most profound physicist and mathema- 
tician. On the other hand, there is hardly a problem in 
electrical science that is not of practical interest to the 
telegraph engineer ; and, — that electricity is not 
represented at present by a separate learned society, ranking 
with the chemical or astronomical societies, 1 am of opinion 
that we should not exclude from our subjects questions of 
purely electrical science. The phenomena of electrification 
and polarisation, of specific induction and conduction, the 
laws regulating the electrical wave, the influences of rise of 
temperature on conduction, or the potential force residing in 
a coil of wire of a given form, when traversed by a current, 
involve questions belonging just as much to pure physical 
science as to the daily practice of the telegraph engineer, 
and would, at any rate, be inseparable from our proceedings. 
Next in order come questions of selection of materials for 
conduetion or insulation, of apparatus for the best utilisation 
of feeble currents, of apparatus for producing, altering, and 
directing electrical currents, which, although still intimately 
connected with physical science, call into play considerations 
of mechanical combinations. This brings us to questions of 
purely mechanical import, such as the mechanical construc- 
tion of instruments for recording or printing messages, of 

rotecting and supporting insulated conductors by sea or 
fend, or of constructing machinery for the manufacture, the 
laying, and the repairing of submarine cables. 

These questions again lead up to the more general ones of 
transport of materials through difficult and inhospitable 
countries, of navigation, of investigations into the depth and 
the nature of the bottom of seas, into the nature and effect 
of sea currents, and so forth, all of which belong, under 
certain aspects at least, to the province of the telegraph en- 

ineer. 

. I would go further, and include even statistical informa- 
tion respecting the nature and growth of telegraphic corre- 
spondence, without which it is impossible to adapt the 
construction of lines and of working instruments to the 
requirements of particular cases. ‘lhe invention of a tele- 
graphic instrument, for instance, is only of practical value if 
it is suited to the circumstances of the particular traflic for 
which it is intended, and to the electrical condition of the 
lines which it is proposed to work, and when the early 
pioneers of telegraphic progress elaborated ingenious instru- 
ments for sending and recording messages automatically or 
for printing them in Roman type, they. invariably failed, 
because the then existing lines were insufficient in every way 
for such refinement, and the simple needle instrument seemed 
to suffice for all practical purposes. It was only when the 
exigencies of the traffic demanded a change that instruments 
of this nature proved to be valuable inventions. 

In like manner the long underground lines that were 
established on the Continent at an early date had to give way 
to suspended line wire, whereas the present practice and ne- 
cessities undoubtedly tend toward a reversion to the former, 
as being Jess liable to interruption by aceident or by atmos- 
pheric influences, and because an unlimited number of under- 
ground wires may be established between any two stations 
without encumbering the public thoroughfares. The best 
mode of insulating and protecting these underground wires 
with a view to reducing the inductive influence of the one 
upon the other, and of facilitating access to the one, for the 
purpose of repairs, without disturbing the others, are ques- 
tions of practical interest for the present day. 


‘Lhe electric telegraph is applicable with the greatest posi- 
tive advantage for the intercommunication between two points 
a great distance apart ; through its agency New York and 
Calcutta are as near to usin point of time as are the suburbs of 
our metropolis from one another. It is probable, indeed, that 
in telegraphing from one suburb to another the message has 
to be oftener retransmitted than in going from the City 
of London to India or America, because a direct transmission 
from any one part of London to another would involve 
almost an infinite number of line wires in all directions. For 
this reason there must be a limit to the applicability of the 
electric telegraph in populous districts, and it behoves us to 
examine whether another agent may not te preferable in 
dealing with a traflic of this description. The pneumatic 
tube seems to be well adapted to these circuinstances, and 
having been first applied for short distances by Latimer 
Clark, and subsequently modified and extended by others, it 
will fall within the province of our Society to examine fully 
into this and kindred methods that may devised, for the 
rapid interchange of intelligence in towns. 

The questions of fiéld telegraphs and torpedo connexions 
are other branches of inquiry to which we shall have to give 
our attention, and to these may be added the art of combining 
secret codes and semaphore signals. 

These remarks may suffice to show how great is the field 
for our activity, and how much remains to be accomplished 








notwithstanding the extraordi progress of which we are 
apt to boast. eons he ae that papers on several of 

subjects have ady been promised by leading 
members of our body. ; 

Before concluding, I have to ask you in the name of your 
Council to give your post factum approval to several of our 
acts which, strictly speaking, should have been submitted to 
you for approval beforehand. We have taken upon ourselves 
to elect, without ballot, several distinguished men who had 
not joined our Society on the outset; we have admitted 
foreign members upon terms different from those: originall 
laid Shen for general membership, and we have postpon 
this opening meeting from the month of November, which 
was the time originally fixed upon, till the end of February. 
We may plead in excuse that we have been gui in_ these 
matters solely by the desire to give stability to our enterprise, 
by collecting in the first place the elements necessary for its 
success. 

I consider it a most fortunate circumstance for our Society 
that through the liberality of the Council of the Institution 
of Civil Engineers we are enabled to hold our first meetings 
in these commodious rooms, under the roof of the parent In- 
stitution of Engineers, and with their wishes to cheer 
us on our way. May our success justify their liberality, and 
may we all have reason hereafter to feel that we have accom- 
plished a useful task in contributing towards the formation 
of the Society of Telegraph Engineers. 


NOTES FROM SOUTH YORKSHIRE, 
i SuErrizip, Wednesday. 

Trades of the District.—Every branch of industry in South 
Yorkshire is in an exceedingly active state, the only draw- 
back here, as elsewhere, being the scarcity of coal and coke. 
The demand for both the articles named is so very great at 
present, that the supply is far from being adequate. In 
some cases large works have had to stand at intervals during 
the past few weeks owing to the non-arrival of coke. This is 
very serious to manufacturers, and —— so to steel 
melters, &c, The South Yorkshire founders have no.reason 
to complain of any lack of orders, all of them being fully en- 
gaged on water and gas pipes, metallic pistons, general and 
colliery castings, and the like. There is an excellent and 
growing demand for the patent steam jet, exhaust, and 
ropeller, made by Messrs. Huntriss and ., Barnsley, for 
fighting uP the bottoms of collieries in a simple and eflicient 
manner. It has lately been very successfully applied at the 
deepest pit in Yorkshire, the Sharlston Colliery. The coal 
trade is brisk for export to France, and also for home depdte, 


Midland Railway Tunnels at Sheffield.—The Midland 
Railway are about to cover the footways under the bridges 
carrying their line over a number of streets in Sheffield with 
corrugated galvanised iron. ‘This step is understood to be 
taken in consequence of wet dripping on to the footways from 
the bridges in certain cases. 


Alterations at the Farnley Iron Company's Works.—At 
the works of the Farnley Iron Company (Limited), consider- 
able alterations, improvements, and additions are being 
made, under the surperintendence of Mr. Wooller, the Com- 
pany’s manager, and Mr. Gillott, their engineer. ‘The com- 
pany already have a mill wherein they can roll plates up to 

ft.3 in. wide without cessation. he demand for such 
po being very large, another and more powerful mill is 

ing erected. Connected with it is one of Siemens’ patent 
gas furnaces, and several ordinary ones, Other Siemens’ 
furnaces are being put up in various parts of the works. 
Another improvement just in hand is the dispensing with 
the ordi carts at present used for removing the materials 
raised at the Osmondthorpe and York-road collieries to the 
works. In place of these carts, wagons drawn by traction 
engines are to be used. Messrs. Fowler and Co., of the 
Steam Plough Works, Leeds, are making the engines for 
this purpose, and it is proposed to put them in use as soon as 
practicable. 


Griffiths’ Patent Sete Rails.—It is stated that the - 
Great Northern Railway Company have been supplied, by 
Messrs. W. Thompson and Co., of the Normanton Iron 
Works, with 10,000 tons of the Griffiths’ patent steel-topped 
rails, and also that some very large cargoes have been shipped 
to Russia. By this patent the steel top is dovetailed into the 
iron body of the rail, and it is asserted that the weld is so 
perfect that this method bids fair to distance all others in 
respect to successful adaptation on home and foreign tracks. 


Midland Iron Company's Meeting —The annual meeting 
of the Midland Iron Company (Limited) was held on Friday 
last, at Rotherham. It will be seen that this undertaking 
has met with a success unparalleled throughout the kingdom. 
From the statement of accounts read, it appears that the net 
profit, after deducting all bad and doubtful debts, is 12,7897. 
12s. 5d., to which is added 12411. 5s. 4d., brought forward 
from last year, giving a sum of about 14,0007. to be disposed 
of. A second subscription of 1001. was paid to the Rother- 
ham New Infirmary, and an interim dividend of 2/. per share 
(amounting to 5000/,) was paid in September last. A divi- 
dend of ifs. 6d. per share was now declared on the 10/. 
shares, with 52. on F gem i and of 21, 2s. on the new 15/. 
shares, with 12/. paid up. This absorbs 74371. 17s. 9d., and 
leaves a balance forward of 14931. 17s.9d. Mr. D. Davy, 
of Sheffield, was re-elected a director, Mr. Allott auditor. 
The shares of this company are now 7 and 18 prem., ex. div. 


New Furnace at Elsecar.—One of the new furnaces in 
course of erection at Elsecar (Messrs. Dawes) has just been 
blown in, and one or two others are nearly ready. 


Martin Hail and Co.’s Meeting, Sheffield—On Monda 
the annual meeting of Messrs. Martin Hail, and Co. (Limited) 
Sheffield, the very eminent silyersmiths and electroplaters, 
was held, a bonus of 1/. 10s. per share (661. paid up towards 
1007.) was declared in addition to the ordinary dividend of 
10 per cent. It was stated that in no previous year had so 
much business been done; and that an extension of the com- 
pany’s premises was serve me in order to work Mr. Hall’s 
patent for embossing, &c., designs by hydraulic power. 
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TELEGRAPHIC RELAYS. 

In electric telegraphy the relay is an instrument 
of varied construction, whose purpose is to intro- 
duce inte the circuit a fresh amount of —- 
power, and it is usually placed on a long leng 
of line, at any point where the original current 
might be expected to have become considerably 
weakened, : 

Placed at a receiving station, the relay receives 
the current sent on, and brings into action a local 
battery for recording or setting in action the re- 
ceiving instrument. 

Placed in “translation” upon a line, relays estab- 
lish an electrical correspondence between two sta- 
tions too remote for a direct communication. 

In the relays generally employed in France a 
movable pallet oscillates under the influence of an 
electro-magnet. These instruments, however, are 
open to several well-known objections. The iron 
of the movable pallet, and the poles of the 
electro - magnet, always retain a little residuary 
magnetism. It follows necessarily that the de- 
magnetisation of these cannot be instantaneous, 
and that the speed of the transmission of signals is 
consequently reduced. Besides, the least change 
in the length; or in the insulation of the line, and 
even in the manner of transmitting, requires a fresh 
adjustment of the apparatus, for the residuary mag- 
netism of the soft iron necessarily varies with the 
intensity and with the duration of the line current. 

Return currents (due to induction) are unavoid- 
able, and are sometimes powerful upon long lines. 
‘These are a cause of disturbance to the relays 
placed in “translation.” When it is impossible 
to get rid of them, the relays are turned into 
‘¢tremblers,” and all transmission becomes im- 
possible. 

We are speaking here, and throughout this 
article, of the Franch system, and not of the system 
of relays used in this country, All of our relays, 
whether used as simple relays or compound trans- 
latora, are of the ‘‘ polarised” order, and soft iron 
is never used with us as a “pallet” or vibrating 
armature in a relay, unless polarised. 

Relays are necessarily a useful part of telegraphic 
apparatus, and there is a great advantage to be de- 
rived from such instruments, especially when they 
are uninfluenced by return currents or variations of 
residuary magnetism. M. d’Arlincourt believes 
he has overcome the various difficulties incidental 
to electro-magnetic relays in the new form of relay 
which he has invented upon what he terms a new 
principle of electro-magnetism. We follow here, 
as near as possible, the description of the theory 
and application of this relay as given by himself 
Let ¢ (Fig. 1) be a bar of steel properly magnetised 
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its poles, N and S, being piaced _,¢ 


on the axis, zy. D is a mag- 
netised needle, pivoted in the 
axis, zy; the needle is neces- 
sarily directed in the line of 
the axis, and its north pole 
attracted towards the south 
pole of the magnet, c. 

E (Fig. 2) is an electro- 
magnet, through the wire of _-“ 
which a continuous current is 


passing, and the poles of which are situated according 


to the figure, 
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Let the electro-magnet be placed upon the south 
pole of the magnet, ¢ (Fig. 3), its south pole, s, t 
the right, and its north pole, x, to the left of the 
axis, zy, of the bar magnet. ‘The magnetised 
needle, D, is immediately deflected, its north pole, 
n, to the right of the axis, zy, towards the south 
pole, s, of the electro-magnet. If then the electro- 
magnet is removed, the magnetic needle (Fig. 4) 
acts in an opposite sense ; its north pole, », moves 
to the left of the axis, zy, and remains in this new 
position, showing a permanent displacement of the 
south pole, S, of the bar, c, to the left of its own 
axis, zy. 

If the electro-magnet be replaced in its position 
in Fig. 3, the north extremity of the needle, D, 
repasses to the right of the axis, ry; on removing 
the electro-magnet an opposite movement occurs 
as before, and the needle remains deflected to the 
left of the axis. 

By reversing the position of the pole of the 
electro-magnet, as regards the axis of the bar 
magnet, the north pole of the needle makes move- 
ments as before, but in the opposite direction. 

To sum up: when the electro-magnet remains 
fixed to the south pole of the bar —y ce, the 
north pole of the needle, D, remains deflected to 
that side of the axis, zy, occupied by the south 
pole of the electro-magnet, hen, on the con- 
trary, the electro-magnet is removed, the needle is 
deflected to the opposite side of the axis, and 
remains fixed. 

M. d’Arlincourt explains the cause of this as 
follows:—when in Fig. 3 the electro-magnet is 
placed on the south pole of the bar magnet, the 
south pole of the bar, repelled by the south pole 
of the electro-magnet, and attracted by its north 
pole, is displaced and driven back to the left of the 
axis, zy. At the instant of removing the electro- 
magnet, this south pole, s, of the bar, retained by 
coercive force, remains fixed (see Fig. 4) to the left 
of x y. 

But so long as the electro-magnet is kept in the 
position in Fig. 3, in spite of the displacement of 
the south pole of the bar to the left of z y, the north 
pole of the needle is deflected to the mght, on ac- 
count of the predominating effect of the attractive 
action of the south pole of the electro-magnet; on 
the contrary, when the electro-magnet is removed, 
the north pole of the needle, being under the in- 
fluence only of the south pole (Fig. 4) of the bar 
magnet, passes over immediately, and remains fixed 
to the left of the axis, z y. 

Instead of approaching and removing successively 
the poles of the electro-magnet, the same effects 
may be obtained otherwise. The electro-magnet 
is permanently fixed to the south pole of the bar 
magnet, and the wire of the electro-magnet has in- 
termittent currents passing through it. At every 


N current the north pole of the needle is deflected to 


the south pole of the electro-magnet; at every in- 
terruption the needle is deflected back again. In 
this manner deflections can be given to the needle as 
rapidly as the contacts can be made and broken. 

This second manner of deflecting the needle is 
more advantageous than the first, for at the moment 
of breaking the contact the wire of the electro- 
magnet is traversed by a direct extra current which 
increases the magnetism of the poles of the electro- 
magnet, and contributes greatly to the displacement 
of the south pole of the magnetised bar. 
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In Fig. 5 will be seen an arrangement of the 
magnets to operate as a relay. At the south pole of 
a powerful horse-shoe magnet, are fixed the poles of 
an electro-magnet. P is a vertical pallet or armature 
of soft iron placed between the arms of the electro- 
magnet, and moveable from an iron hinge fixed at 
the north pole of the permanent magnet. This 
pallet necessarily represents a permanent north 

le. 

If a series of intermitted currents are passed 
through the wire of the electro-magnet, the pallet, 
P, oscillates identically with similar movements to 
that of the magnetised needle already spoken of. 
At each passing of the current, the pallet, P, is 
attracted to the south pole of the electro-magnet, 
at every interruption it is repulsed in the opposite 
direction, and remains fixed in the new position. It 





is sufficient to change the direction of the current 





to give the pallet oscillation of a similar kind, but 
inverse sense. 

Metallic screws placed on each side of the free 
end of the pallet, P, limit its oscillations and 
establish contacts necessary for the working of 
relay. 

M. d’Arlincourt states that the relays he has 
constructed upon these principles possess the 
following advantages: 

By reason of the permanent magnetism of the 
pallet, and the nature of the forces which govern its 
oscillation, the working of the apparatus is neither 
disturbed nor slackened by the action of residual 
magnetism. 

The working of the apparatus is independent of 
the sign and of the intensity of the current. It 
works, then, without regulation, and bears rever- 
sion without difficulty, It is possible, without 
decreasing the speed of transmission, to multiply 
this apparatus upon the route of bad lines, and so 
to improve them. 

It can be placed in translation, and suppresses 
altogether the return currents due to long lines. 

The pallet oscillates with such rapidity that the 
transmission, by the assistance of the relay, is as 
rapid as i$ is in direct communication, 

Of the experience gained by the use of this relay 
M. d’Arlincourt is satisfied with its superiority 
over other relays; in some experiments tried he 
was able to print direct a despatch from Paris to 
Marseilles with an autographic apparatus, the speed 
of transmission being about equal to the Hughes 
apparatus, 

With this relay placed in translation in Paris, 
telegraphic despatches were transmitted from Mar- 
seilles to London. Signals were sent with ac. 
curacy, and with the maximum speed. 








ENGINES OF H.M.S. COQUETTE. 

WE published last week a two-page illustration, contain- 
ing general views of the engines for H.M.S. Coquette, and 
we this week give, as promised, another two-page engrav- 
ing, showing the principal details and explaining the manner 
in which the engines and boilers are arranged in the vessel, 
while additional views appear on the next page. As we 
stated in our last number, the engines of the Coquette have 
been constructed by Messrs. James Watt and Co., of Soho, 
and they are of the horizontal, return-connecting rod type, 
the two cylinders being arranged on the port-side of the 
keel, with the condenser opposite to them on the starboard 
side, as shown in the general views. 

The cylinders are, respectively, 31 in. and 48 in. in dia- 
meter, and the stroke of piston for both is 1 ft.6in. In 
the two-page illustration which we give this week, Figs. 8 
and 9 are respectively a vertical and horizontal section 
through the cylinders and valve-chests, and from these 
views the construction of these parts will be clearly seen. 
The cylinders and covers are thoroughly jacketted, the 
jackets being formed by inserting bushes in the main 
casting, these bushes forming the working barrels of the 
cylinders. These bushes are lin. thick, and at the 
front end they are each provided with an internal flange, 
which is bolted to the corresponding front cover, as shown 
in Fig. 9, these front covers being formed in one picc? 
with the main casting. At the back end each bush is shaped 
so as to leave a recess between its exterior and the cylinder 
casting, this recess being packed with wire rope held in 
place by a wrought-iron cover ring, which is secured to the 
end of the bush by Zin. set screws, as shown. The jackets 
of the two cylinders communicate by an opening 6 in. in 
diameter, and the steam is supplied to them by a passage 
leading from the lower part of the valve-chest of the high- 
pressure cylinder, as shown in Fig. 8. 

The intermediate receiver surrounds the barrels of both 
cylinders, as shown in the section, Fig. 8, and the steam 
contained in it is thus exposed to the radiation of heat 
from the jackets. The exhaust from the high- 
pressure cylinder opens into the receiver both above and 
below, but the only communication between the recelver 
and the low-pressure valve-chest is by an opening at the 
lower part of the latter, as shown in Fig. 8. 

The valve faces of both cylinders are double-ported, and 
that of the high-pressure cylinder has a false face screwed 
to it, as shown in the sections, Figs. 8 and 9. The valve 
of the high-pressure cylinder has 2jin. outside lap and 
ty in. lead, while the travel in full gear is 54 in. This valve 
has no inside lap. The valve of the low-pressure cylinder 
has also a travel of 5} in., while it has 2 in. outside, and fin. 
inside lap, and a lead of jin. The dimensions of the ae 
of the two cylinders areas follows: High-pressure cylinder 
—length of ports, 2 ft. lin. ; width of steam ports (double), 
each lin.; width of exhaust port, 4in. Low pressure 
cylinder—length of ports, 3 ft. 4 in. ; width of steam ports 
(double), each 1}in. ; width of exhaust port, 4} in. L 

The valves of both cylinders are equilibrated by ree 
angular rings at the back, the ring for the high-presse™ 
slide measuring 2ft. 13in. by 1ft. 11in., and that 
the low-pressure slide 3 ft. 5in. by 1 ft. gzin. The ~— 
where they fit the openings in the covers, are formed 5° 

° ® btened up by 
to leave a space for packing, which can be tig 
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a packing ring or gland, as shown, while 
the high-pressure valve is provided with 
one, and the low-pressure valve with 
two, spiral springs at the back, these 
springs pressing on cross bars with 
which the equilibrium rings are provided, 
and thus keeping the rings and valves 
up to their faces. The pressure of the 
springs can be adjusted by screwing up, 
more or less, the brass plugs in the 
yalve-chest covers, against which the 
outer ends of the springs bear, as shown 
on the left-hand side of Fig. 9. The 
valve chest of the low-pressure cylinder 
is, we should state, fitted with a safety 
valve loaded to 12]b. per square inch, 
so as to prevent an excessive pressure 
of steam from being admitted to that 
cylinder. 

“The weight of each valve is carried 
by three hardened steel rollers, the axes 
of which rest in chilled cast-iron bearers 
fixed at the bottom of the valve chest, 
as shown in Fig. 8, and to an enlarged 
scale in Figs. 10 and 11. These rollers 
are 1fin. in diameter by fin. wide on 
the face, and their axes are jin. in 
diameter, and have a bearing 1 in. long 
on each side of the roller. The rollers 
bear against faces or roller paths cast on 
the underside of each valve, as shown in 
Figs. 8, 10, and 11. The valve spindles 
are of steel, and are each 13 in. in 
diameter. The manner in which they 
are connected to the valves is shown 
clearly in Figs. 4 and 5, published last 
week, 

The arrangement of the valve gear 
is shown by the general views, Figs. 1, 
2, and 8, on our two-page engraving 
given last week, and by the enlarged 
detail views, Figs. 14, 15, 16, and 17, on 
the present page. From these views it 
will be seen that the valve motion is of 
the ordinary shifting link kind, but that 
a special arrangement is provided for 
varying the travel of the valve for the 
high-pressure cylinder, and thus regulat- 
ing the degree of expansion. Referring to 
Figs. 1, 2, and 3 it will be seen that 
the weigh-shaft, which passes along the 
top of the engines, is furnished at, what 
we may term for convenience, the 
low-pressure end, with a plain arm to which the corre- 
sponding lifting link is attached direct, as shown in Fig. 2. 
At the high-pressure end, however, the weigh bar, instead 
of carrying a plain arm, is provided with an arm fitted 
with a sliding piece, which can be shifted along it by 
means of a screw, this screw being turned by a capstan 
head at its upper end. The arrangement is shown clearly 
in Figs. 14 and 15, on the present page, which are en- 
larged views of the valve gear for the high-pressure 
cylinder. From these figures it will be seen that the 
sliding piece, A, to which we have just referred, is provided 
with a pin or stud from which a link, B, passes down to 
the end of an arm, C, keyed on the inner end of a short 
shaft, D, carried by bearings on the engine frame. At the 
outer end of this shaft is another arm, E, of the same 
length as that just referred to, the outer end of this arm 
being coupled to the upper end of a double link, F, which 
is attached at its lower end to a radius link, G, this latter 
link working on a stud carried by a bracket fixed to the 
engineframe. To the centre of the link, F, is attached the 
lifting link, H, which is coupled at its upper end to the 
expansion link in the ordinary way. 

It will be seen from this arrangement that if the screw 
belonging to the arm at the end of the weigh-shaft be 
turned so as to bring the sliding piece, A, nearer the centre 
of that shaft, the expansion link will be shifted a corre- 
sponding amount towards mid-gear, and thus the motion 
will be “ notched up” and the travel of the high-pressure 
slide valve reduced without affecting the gear of the low- 
Pressure cylinder. It will be evident also that the ratio of 
expansion is unaffected by reversing the engines, Thus 
if the sliding piece, A, has been adjusted so that the high- 
oo valve is in half gear when the engine is running 

<p then if the engine is reversed the high-pressure 
valve gear will be carried to half-gear backward, and so on. 
.° atrangement is a very ingenivus and simple one, and 
is well adapted for its purpose. 

—o be noticed that the arm, E, and the links, F and 
ae, kind of parallel motion, the arrangement being 
one the lower end of the lifting link, H, moves up 
Own in a straight line as the degree of expansion is 
— or as the engine is reversed. In the case of the low- 
shif Te gear this arrangement is not required, as the link is 
whee eet from full gear backward to full gear forward 
See “4 —- are reversed, The reversing is effected by 
which “ and wheel on a shaft carrying a bevel pinion 
latter ves a bevel wheel on the spindle of a worm, the 
rot sonra Sain & worm quadrant on the weigh shaft. The 
tide clevati is Saye by the general plan, Fig. ) and the 
on, Fig. 2, of the two-page engraving which we 
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published last week, while, enlarged views of the parts ar® 
shown by Figs. 14, 15, and 16 on the present page. The 
worm quadrant, it will be noticed, has a balance weight 
cast on it, 

The principal dimensions of the details of the valve gear 
are as follows: 


ft. in. 
Diameter of eccentrics ... oem 
Width oso ose in: ite ee 2 
» Ofeccentric straps ... w. ow 98 8 
Travel of eccentrics... 61. ass o of 
Length of eccentric rods... - a 1 2 
Distance between points of attachment of 
eccentric rods to expansion link ooo O08 195 
Distance between centres of eccentric rod 
eyes and centre line of slotinlink .. 0 3} 
ius of expansion link (centre line of 
slot) ns on bel bee oo tk 3 
Width of slot ee ae 0 2 
Thickness of link ... coe sb as 0 38 
Length of block (gun-metal) measured on 
centre line me ane = on 0 4) 
Diameter of pin of valvespindle crosshead 0 2 
Length of lifting arm on weigh shaft for 
low pressure valve gear ... ae o 0 8 
Len of lifting link for low-pressure 
valve gear oe, tl. ks le Sa 
Maximum length of lifting arm for high- 
ressure valve gear... we na wre 
Minimum —— of lifting arm for high- 
pressure valve gear... ia im “ee 
Length oflink, B, high-pressure valve gear 2 5 
» arms, C and z ” 0 11.34 
» link, F - ” 0 8.144 
” ” G ” ” 0 11,34 
” » H ” 1 6 
Diameter of weigh shaft eee ‘es 0 2} 
The eccentric rods are of gun metal, and cast in one 


piece with the straps, while the pins connecting them to the 








expansion links are 1}in. in diameter, and have a bearing 
1} in. long in the eye of the link, and two bearings, each 
2 in. long, in the double eyes of the rod. The expansion 
links are of steel, as are also the valve-spindle crossheads, 
these latter having the pins which enter the blocks of the 
expansion link formed in one piece with them. The 
manner in which the valve-spindle crossheads are guided is 
clearly shown by Figs. 15 and 17, on the present page. 
The eccentrics are of cast iron, the two halves of each 
being connected by a single bolt, 1} in. in diameter, as 
shown in Fig. 14. 

The arrangement of the crosshead guides is shown by 
Figs, 1, 2, and 3 of the two-page engraving, which we 
published last week, while Figs. 4, 5, 6, and 7 of the same 
illustration show enlarged views of one crosshead. Sections 
of the crosshead guides also are shown in the section of 
the condenser, Fig. 18 of the two-page engraving, which 
we give this week. Each piston is provided with two 
piston rods, these rods being of steel, and being each 2} in. 
in diameter, the diameter being reduced to 1}in. at the 
ends when the rods enter the pistons and crosshead arms 
respectively. The crosshead guides are of the slipper 
pattern, the shoe of each crosshead being of gun metal, and 
having a bottom bearing surface, 12 in. long by 7 in. wide, 
equal to 84 square inches. On the upper side the effective 
bearing surface is 12 in. long by 1}in. wide on each side of 
the slot, equal to 42 square inches. The crosshead pin is 
4in. in diameter, and has a bearing 7in. long, its ends 
being fixed in the fork of the connecting rod. 

The connecting rods are 8ft. long between centres, and 
are of a circular section, the diameter being 34 in. from end 
toend. The crank bearings are 6} in. in diameter by 7 in. 
long. The crank shaft has three bearings, each 6} in. in 
diameter by 12 in. long, the form and arrangement of the 
framing carrying these bearings being shown by the general . 
views comprised in our two-page engraving, given last 
week. The cranks have cast-iron balance weights attached 
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tothem by strap bolts, as shown. The screw shaft is 5} in. 
in diameter for the main part of its length, and 6 in. in 
diameter at the bearings, which are 12in. long. The 
couplings are forged solid with the lengths of shaft, except 
that.on the stern length, which is made loose to enable that 
] h to be drawn through the stem tube. The thrust 
bearing is 8 in. in diameter over collars, and 6 in. in diameter 
between them, and it is provided with ten collars, 1 in. 
thick, with 1 in. spaces. 

The arrangement of the condenser is shown by the 
general views, which we published last week, while vertical 
and horizontal sections of it are shown by Figs. 18 and 19 
of the two-page engraving in the present number. Re- 
ferring to these, it will be seen that the condenser is of 
rectangular section, the steam being admitted to it close to 
the top, on one side, an opening 5 in. wide by 4 ft. 
lin. long. The eduction leading from the low-pressure 
cylinder is 14in. in diameter, and it is connected to the 
condenser by a tapering chamber, or nozzle, of the form 
shown in Figs. 8 and 18. The condenser is traversed by 
1548 horizontal tubes, fin. in diameter outside, the length 
of these tubes being 4ft. 5}in. over all, or 4ft. 8 in. be- 
tween. tube plates. The area of tubular condensing surface 
is thus 860 square feet, The tubes,are arranged in four 
groups, the condensing water thus traversing the condenser 
from end to end four times. The used for the con- 
denser tubes is Davidson's sheet i packing, which 
Messrs. James Watt and Co. have long used very success. 
fully. Ups 

The circulating pump is a double-acting, plunger pump, 
the plunger working through a diaphra arranged at the 
middle of the length of the barrel, a9 shown in the enlarged 
detail view, Fig. 12. The plunger is of gun metal, and it 
wotks in a ring of lignum vite, held by a gun-metal bush 
fixed in the diaphragm, as shown, essrs. James Watt 
and Co, have for some time past employed this arrangement 
of packing for their air and circulating pumps, and they 
have found it answer its purpose admirably, while it has 
proved very durable. The lignum yitmis inserted in slips, 
the dovetail of the gun-metal bush being eut away at one 
end for a space sufficient to enable these strips to be inserted 
singly, and shifted round to their plates, 

In the circulating pump we are describihg the plunger is 
7 in. in diameter, and has a stroke of 18 in., it being worked 
by an arm formed on the bilge pump plunger, and this latter 
being attached direct toa rod 14 in. in diameter leading from 
the high-pressure piston. The pump draws the water 
through the condenser, the course Of the water being as 
follows: Entering at A (see Figs, 18 and 19) it passes along 
by the side of the air-pump barrel, and rises up through a 
passage at the end of the hot well, H, this passage com- 
municating with a corresponding passage formed in what 
we shall term the front cover of the condenser. By this 
passage it is led to the top of the condenser, and it then 
traverses successively the four groups of condenser tubes, 
being led from one group to another by passages formed in 
the covers, as shown in the vertical and horizontal sections, 
Figs. 24 and 25. Eventually it leaves the tubes at the lower 
part of the front end of the condenser and passes down the 
passage, B, to suction chamber, C. This chamber com- 
municates by openings fitted with india-rabber suction 
valves, with the barrel, D, of the circulating pump, and 
thence the water is discharged through the delivery valves 
into the chamber, E. By means of a 10 in. stop valve at 
F, this delivering chamber can be placed in communication 
with the hot well, H, but under all ordinary circumstances 
this valve is closed, the discharge from the circulating pump 
taking place through the waste water pipe communicating 
with the opening, G. By opening a sluice valve at B, also, 
the suction chamber of the circulating pump can be placed 
in communication with the suction of the air pump, and it 
can thus be employed as an auxiliary air pump in the event 
of the condenser being worked with injection. In such a 
case the sea suction of the circulating pump is closed, and 
the injection water is admitted at the top of the condenser, 
and delivered over the surface of the upper row of tubes. 
The injection pipe is shown in Fig 24. We may remark 
here that in working these surface condensers with injection, 
the tubes are found to ect ds excellent distributors of the 
condensing water, while they also act as equalisers, the 
metal absorbing heat when the steam first enters the con- 
denser and giving it out gradually to the condensing water. 


The air-pump is of similar construction to the circulating 
pump, but its plunger is 10 in, in diameter; its stroke is 
1 ft. Gin., its plunger being connected direct to the lew- 
pressure piston by a rod 2}in, in diameter. The air-pump 
suction passage leaves the condenser at the bottom at J, 
and passes down to the chamber, L, containing the india- 
rubber suction valves, and which extends along one side of 
the air-pump barrel, M. The delivery valves are placed at 
the top of the barrel, opening direct into the hot well, H. 
From this hot wella pipe is Jed to carry off the air dis- 
charged by the pump, while the supply for the feed pumps 
is drawn off through a passage, K, which leads out to the 
back of the condenser, Here it joins a pipe which passes 
downwards, and from which other pipes are led right and 
left to the two feed pumps, as shown in Fig. 2 of the two- 
page engraving which we gave last week. The suction 
passages of the feed pumps have vacuum vessels, as shown 
at O, O, Fig. 19, while the air vessels on the delivery side 
are bolted down on the top of the main casting, as shown in 
the general views. The plungers of the feed pumps are 
1} in. in diameter, 
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The bilge pump is arranged at P (see Fig. 18), an en- 
larged view of it being shown by Fig. 12. This pump has 
a plunger 3in. in diameter, and is worked direct from the 
high-pressure piston. The suction and delivery valves of 
this pump are arranged in a valve box, situated as shown 
in Fig. 12 and in the general views. Besides the engine 
pumps the Coquette is also fitted with two steam donkey 
pumps, one of which is capable of drawing from the bilge, 
these pumps being arranged, one on each side of the stoke- 
hold, as shown in Figs. 20 and 21. 

The engines are supplied with steam by two boilers, the 
arrangement of these being shown in Figs. 20 and 21. 
They are cylindrical boilers, ed@h being 15 ft. long by 6 ft. 
6in, in diameter, and each hayjig two internal furnaces 
communicating with a combustion chamber from which the 
tubes pass to the smoke-box. Each boiler contains 138 
tubes 6 ft. long by 2$in, in diameter, the tubular heating 
surface of each boiler being thus 542 square feet, while the 
surface in the furnaces and combustion chamber is 81 square 
feet, making the total surface for each boiler 623 square 
feet, or 1246 square feet for the two boilers. The firegrates 
are 4ft. Gin. long by 2 ft. 6in. wide, the firegrate area 
being thus 22} square feet for each boiler, or 45 square feet 
in all. The arrangement of the surface blow-off, and the 
blow-out cocks and their pipes, is shown by Figs. 20 and 21, 
as is also the arrangement of steam and feed pipes. The 
steam pipes are 7 in. in diameter, and are connected to a 
separator placed close to the engines. , 

It is worthy of notice that in one of the boilers of the 
Coquette the ordinary weighted safety valves have been 
replaced by spring loaded valves of Mr. Naylor’s pattern, as 
shown in Figs. 22 and 23. Messrs. Watt have long advo- 
cated the use of spring loaded valves for marine boilers, and 
we are glad to find that the Admiralty has at length 
experimentally adopted them. After the long experience 
which has been gained with spring loaded valves on 
locomotives and portable engines there can be no reason 
for doubting their applicability to marine purposes and we 
hope to see them come into universal use to the exclusion 
of the present cumbrous arrangements. In comparatively 
small vessels like gunboats of the Coquette class the liveli- 
ness of the movements in a sea-way renders the use of 
spring loaded valves particularly desirable. 

The engines of the Coquette have been tried with very 
satisfactory results, and we subjoin details of their per- 
formance during the trial inside the breakwater at Keyham 
on December Ist. last. 

ft. in. 

711 

oon... 10.0 
Fully rigged 
-- 20038 


Draught of vessel forward... 
” y aft eee 
State of masts and yards 
Force ove 
Wind { Dincetion ove 
State of sea ... 
Armament... nas eon eee 
Quantity of coal on board including 5 tons 
of trial coal ‘ Ws 
Load on safety valves 
Pressure of steam in boiler 


ove eee 





Vacuum in condensers 


eee 





Highest mean per minute... 123.6 
Mean per minute ... ove 122.4 
» mile ... 581.3 
Mean pressure ae} 22.88 Ib. per square inch 
pressure cylinder . 
Mean pressure in ~at 
pressure cylinder 
Indicated horse power 
Weather barometer 
Time under weigh ore eee 
,», at full speed without stopping 1 
Description of coal used ... oe 
Quantity of coal consumed during trial, 
exclusive of that used for lighting up 
and raising steam 
Ashes... 
Clinkers _... oot ° 
Smoke emitted : 
During the trial the engines and boilers worked satisfac- 
torily in all respects. ‘The propeller used was a two bladed 
Lowe-Vansittart, the diameter being 9 ft., the pitch 7 ft. 8in., 
the greatest length 1 ft. 6}in., and the immersion of the 
upper edge 5 in. Pes 
We give on the present page copies of a set of indicator 
diagrams taken from the engines of the Coquette during 
one of her full power trials. In the particular diagrams 
shown the mean effective pressures are 25.65 Ib. and 11 Ib. 
for the high and low pressure cylinders respectively ; but a 
mean of six sets of cards taken under these circumstances 
gave the following results: 
Mean of six cards ; high pressure 
” ” low » 11.02 ” ” 
Mean revolutions rors ase 115 per minute 
» 1.HP., high pressure cylinder 196.8 HP. 
” ” ow ” ” 208.2 ” 


Total 405.0 

In concluding our eccount of the engines of the Coquetie 
we may remark that, as we stated last week, the room 
available for the machinery was very confined, but notwith- 
standing this, engines capable of developing the req : 
power have been got into the space at command 4 
any sacrifice of accessibility. The arrangement is simp 
all the working parts can be readily got at and the i 
portions are good throughout. Finally we should a 
that we are indebted to Messrs. James Watt and Co. rd 
the use of the working drawings from which our illustra 
tions have been prepared. 


Revolutions 


10.61 ,, ” 

405 I.HP, 
80.1 in. 

«. 4} hour 
hour 20 minutes 
Powell’s Duffryn 


eee ore 


1 ton 4 ewt. 


eve eco a pre es 7 *percent. 
ad ore ” 


Distinctive No. 7 


24.9 Ib. per square inch 
1 








Swepish Iron aNp STEEL Manvracturs.—A — 
has been issued of the Central Swedish Iron of Bly 
pany (Limited), with a capital of 325,000/., in —_ ae 
to purchase two mineral estates, covering nearly P 501001. 
ro for 135,800/., subject to existing mortgages the finest 
It is proposed to enlarge the works and to mgs - 

uality of Bessemer steel. A report from Mr. D. — 

.R.S., accompanies the prospectus, and the ony ® . 
that they can supply Swedish iron at 8/. 16s. Pend in the 
against lor, the lowest price at which it has been 


market. 
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In consequence of the great increase in our American 
connexion, we have found it necessary to establish a 
branch office in the United States. Communications 
may in future be'addressed to Mr. GEORGE EpwarD 
Harpine, C.E., of 176,. Broadway, New York, who 
is our accredited representative. 

In answer to numerous inquiries, Mx. CuaRtes GIL- 
Bert begs to state that subscribers in the United States 
can be supplied with ‘* ENGINEERING” from this 
office, post free, for the sum of 11. 14s. 8d, ($8.32, 
gold) per annum, payable in advance. 








By an accident, the woodcut of Egan's Springs given 
on page 124 of our last number was, after being re- 
moved from the forme just before going to press, re- 
placed upside down, and several hundred copies of the 
paper were printed and issued before the error was 
discovered. The pages affected by this unfortunate 
mistake have, however, been reprinted, and those 
subscribers who have received faulty copies can have 
the corrected pages supplied through their newsagents, 
or they will be forwarded to them post free on appli- 
cation being made to the publisher, Mr. CHARLES 
GILBERT, at the office of this journal. 








NOTICE OF MEETINGS. 

THE INSTITUTION, OF CIVIL ENGINEERS.—Tuesday, March 5th, 
at8pm. “On the Kind-Chaudron System of Sinking Shafts 
through Aqueous Strata without the use of Pumping Machinery,” 
by Mr. Emerson Bainbridge, Assoc. Inst. C.E. 

Society OF ENGINEERS.—Monday evening, the 4th of March, 
& Paper will be read on “Locomotives on the Louisville and 
Nashville Railway,” by Mr, Vaughan Pendred. 
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COMPRESSED AIR ENGINES. 

a E plan of working tramway cars or other 
Vehicles by turning to account the power stored up 
_ supply of compressed air is one which has been 
ey proposed, and which has, in several in- 

ces been carried out in practice with results in 


Some cases satisfactory, and in othersof a decidedl 
ae kind, In America, in particular, this svete 
Propulsion has attracted much attention, and we, 
Tom time to time, receive from the United States re- 
Ports of the more or less successful trials of various 
of carrying out the system in practice, It un- 
however, that the data avail- 


tely happens, 








able concerning these trials are generally of the 
vaguest possible kind. They inform us, perhaps, that 
a car fitted up with a compressed air engine made 
such and such trip in such and such a time, and that 
the performance was successful, or that it failed in 
some way or other; but we are doubtful if any 
really complete series of experiments has ever 
been made with one of these engines, or at all events 
we are unaware of a report of any such experi- 
ments having been published. By a complete series 
of experiments on a compressed air engine we mean 
a trial, or series of trials, of the engine on the 
line of which the gradients are known, and with 
a load also known, there being taken during the 
run orruns, a continuous series of indicator diagrams 
from the cylinders, and contemporaneous observa- 
tions of the temperatures and pressures of the air 
in the reservoir, and in the pipe leading to the 
cylinder, besides a record of the temperature of the 
air as it is discharged from the cylinder into the at- 
mosphere. The barometric pressure and the tempe- 
rature of the external air, and the amount of 
moisture present should also be noted, while a 
record might also be kept of the temperatures of 
the external surfaces of the reservoir, of the pipes 
communicating with the cylinders, and of the 
cylinders themselves. 

From such a series of observations as that to 
which we have alluded, some valuable data might 
be deduced bearing upon the construction of 
pneumatic locomotives, and we believe that a great 
deal of the time and money at present spent in so- 
called practical experiments might be saved. It 
would be possible, for example, to deduce from such 
observations information respecting the rates at 
which the air during expansion took up heat from 
objects with which it was in contact, and to deter- 
mine the extent to which the heat converted into 
work was replaced by other heat absorbed by ex- 
ternal sources. These data being obtained, it 
would become possible to determine approximately 
the best proportions between the initial and working 
pressures of the air used (for in most cases the 


“pressure of the air is materially reduced on its way 


from the reservoir to the cylinders), the best cylin- 
der capacity to employ for a given amount of work 
to be performed, and the best place to make up—or 
try to make up—the loss of heat due to work done. 
The determination of these points, even approxi- 
mately, would be of immense service to those who 
are endeavouring to bring pneumatic propulsion 
into use, and instead of working in the dark, as at 
| vere most—if not all—of them appear to be 
oing, we should earnestly recommend them to 
carry out such trials as those of which we have 
spoken. If they were to do so we feel certain that 
the cause in the progress of which they are in- 
terested would be most materially benefited. 

From the time that the system of working en- 
gines by compressed air was first proposed, down 
to the present, one of the most annoying practical 
difficulties with which the advocates of the system 
have had to struggle, has been the excessive re- 
frigeration caused by the expansion of the air, and 
the consequent freezing of the moisture contained 
init; this freezing resulting in the blocking up of 
the pipes and passages with ice. To avoid this 


wo | trouble, it has been proposed to heat the air on its 


way to the cylinders by passing it through pipes 
enclosed in a stove or furnace, or to envelope the 
cylinders in jackets through which the products of 
combustion of a stove might be made to circulate ; 
while, in the case of the submarine boats built at 
St. Petersburgh some time ago for the Russian 
Government, and which are driven by engines 
worked by compressed air, the plan was resorted 
to of connecting the engines with the reservoirs by a 
number of pipes, and shutting off the current of air 
through any of those pipes in which ice might accu- 
mulate, so that the latter might be thawed by the 
absorption of heat from external sources. In sone 
cases upwards of thirty pipes were used to connect 
the engine with the reservoir of air, This plan of 
employing a number of connecting-pipes no doubt 
meets a portion of the difficulty; but it is a plan 
requiring more attention than it is desirable should 
have to be bestowed on the working of engines 
fitted to tramway cars, while the proposals to 
heat the air on its way to the cylinders, by passing 
it through tubes exposed to the fire of a stove or 
furnace, or to heat the cylinders by means of 
jackets traversed by products of combustion, are 
also open to objection on practical grounds, 
Amongst other things there is, if either of these latter 
plans be resorted to, always arisk of giving to the 


air, prior to its admission, or to the cylinder itself, 
such a temperature as to destroy the’ lubricating 
material employed, and thus cause “ cutting” to 
a er ua : 
aving objected to the princi lans proposed 
for obviating the difficulties eobing from the re- 
frigeration of the air during expansion, it is only 
fair that we should point out what we believe to be 
a preferable mode of getting over these difficulties. 
This mode consists rar! in the employment of a 
hot-water jacket for both the cylinders and reservoir, 
and in the adoption of a sufficiently slow piston 
speed. The water jacket may consist simply of a 
tank well lagged externally, and sufficiently large 
to contain the air reservoir, the connecting pipes, 
and the cylinders; or, if preferred, the reservoir 
and the cylinders may be enclosed in independent 
jackets or tanks, it being merely necessary to take 
care that each jacket contains a sufficient supply of 
hot water to furnish the heat required of it Gattng 
the run. It may, at first thought, be supposed that 
the pen 4 of water required to supply this heat 
would be so great as to render the 4 Fe proposed 
an impracticable one. So far from this being the 
case, however, the quantity required is seneiabie 
small, as we shall show on a future occasion, when 
we treat of the question in greater detail, and we 
may remark here, that for running a 6-ton car for 
three miles over a fair ordinary road, the quantity 
of hot water required for the jackets would be but 
about 20 gallons only, it being — that this 
quantity is renewed by a fresh supply at a tempera- 
ture of 200°, or reheated, say, by blowin steam 
into it, at the commencement of each trip. In some 
cases where a stove is employed to warm the car, 
the heat from this stove could be turned to account 
for maintaining the temperature of the jacket water. 
We have mentioned that, in addition to using 
hot-water jackets, it appears to us desirable that 
a slow piston s should be adopted for com- 
pressed air engines, and we may explain briefly 
why we hold this opinion, an opinion which may, 
rhaps, be o to the experience of some who 
ave worked such engines without jacketted 
cylinders. Let us, for instance, consider the case 
of an engine in which the air, stored up at a high 
pressure in a main reservoir, is led thence, through 
a reducing valve, to an intermediate receiver, in 
which it is maintained at a constant pressure, while 
from this receiver it passes to the cylinder, and is 
cut off in the latter at, say, one-third the stroke, 
In such an arrangement the work expended in the 
intermediate receiver in supplying air to the cylinder 
is balanced by that developed by the entrance of the 
air from the main reservoir, and under these cir- 
cumstances the intermediate receiver is exposed to 
neither a loss nor gain of heat, so long as the air 
flowing into it from the main reservoir is maintained 
at a constant temperature. The work done during 
the first third of each stroke prior to the valve 
closing the admission port, is really done by the 
expansion of the air in the main reservoir, and it 
is to that reservoir, consequently, that the heat 
must be supplied if the air flowing to the cylinder 
is to be maintaine! at a constant temperature. 
With a hot-water jackct there need be no difficulty 
in adopting such a form of main reservoir as will 
enable this required amount of heat to be com- 
municated to the contained air with certainty. After 
the point of cut-off is passed, however, the work 
done in the cylinder during each stroke: is per- 
formed by the expansion of the air contained in 
the cylinder, and this expansion is, of course, ac- 
companied by a refrigerating effect, To prevent 
the temperature of the air in the cylinder falling 
too low during this expansion, it is désirable 
to supply heat from external sources while 
that expansion is taking place. But air takes 
up heat but slowly from the surfaces with which 
it is in contact, and hence that the heating to 
which we have referred may be successfully per- 
formed, it is necessary either to envelope the 
cylinder in a jacket of which the contents are kept 
at a high temperature, or to émploy such a slow 
piston speed that time is given for the absorption 
of heat from a jacket of which the contents are 
but moderately heated. For several practical 
reasons we prefer the latter alternative, and hence 
it is that we advocate slow piston for com- 
pressed air engines, What the best piston speed 
may be it is impossible at present to say, as data 
for arguing the question properly are wanting’; but 
we consider that there is nce available to show 





that this speed is much lower than has hitherto 
been generally adopted for such engines, and we 
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believe that the matter is one which has not 
hitherto received the attention which its importance 
deserves, Air, it must be remembered, possesses 
very different qualities to steam, and the arguments 
in Serene of high-piston speeds for steam engines 
certainly do not apply to motors worked by com. 
pressed air. 

We have now directed attention to some of the 
leading points connected with the system of work- 
ing engines by compressed air; but we have very 
far from exhausted the subject. There are said to 
be more ways of killing a dog than hanging him, 
and it is equally true that there are more ways of 
getting rid of the trouble arising from frozen 
moisture in the class of engines of which we have 
been speaking than that of jacketting the reservoir 
and cylinders. A consideration of these methods, 
however, we must leave for a future article, when 
we shall also have something to say of the system 
from a quantitative point of view; or, in other 
words, shall speak of the amount of compressed 
air which it is necessary to carry to perform a given 
amount of work, and shall probably treat of the 
efficiency of the system as a whole, 





THE SOCIETY OF TELEGRAPH 
ENGINEERS. 

Tue first question which one naturally asks in 
connexion with the recent establishment of the 
Society of Telegraph Engineers is why has such 
a society, representing an eminently scientific 
branch of civil engineering, not been before esta- 
blished ? 

Attempts have been made time after time in 
this direction, but they have uniformly come to 
nothing. It must be acknowledged that such a 
society has been much wanted for a long time past, 
and it is a matter of very great congratulation that 
the much-desired result has been at length suc- 
cessfully brought about. 

Civil engineering possesses many ramifications 
and distinctive branches, but amongst them there is 
hardly one branch so “ special” as that of telegraph 
engineering. Whilst the various divisions of the pro- 
fession can generally lay claim to some date, that of 
telegraphy is essentially modern and juvenile in 
comparison ; but the requirements of the time have 
brought telegraphy to the fore, and its scope has 
consequently increased to such an extent that the 
numbers of those engaged purely in telegraph en- 
gineering as a profession, have of late vastly in- 
creased, and now represent so large a body that the 
step of forming them into a society has become 
necessary for the advancement and progress of the 
profession, 

The Institution of Civil Engineers numbers 
amongst its members many who are connected with 
telegraphy professionally, and generally in every 
Session invitations have been issued for the reading 
of papers on telegraphic subjects, Whenever these 
invitations have been accepted, and papers have 
been read, the results have been most gratifying, 
and at several of these (papers on generally interest- 
ing ne subjects) the discussions have been, 
if equalled, rarely excelled. We call to mind 
several occasions when the theatre at Great George- 
street was hardly large enough to contain those in- 
terested in the reading of the papers, and in the 
discussions which followed, lasting some evenings. 
The Institution has invariably recognised the claims 
of telegraph engineers to be heard, and naturally 
the electricians, now so large a body, wish to 
establish an independent Society, where undivided 
attention may be given to the special practice they 
represent. 

Their endeavours have been frequent, and as 
frequently unsuccesful, but at last, principally, we 
think, owing to the exertion of some few, amongst 
whom we must particularise Major Bolton, the long- 
desired result has been obtained. Major Bolton has 
been most energetic in bringing the matter toa 
head. We cannot complimert him higher than by 
saying that he has succeeded. 

During the past year the Society of Telegraph 
Engineers was established with a sufficient number 
of members to give it vitality. It, however, even 
then seemed to flicker, and many indeed, were even 
in doubt as to its existence, nay, even at the present 
time, there are many connected with the profession 
who are ignorant of its existence. We trust that 
the assurance, and the iculars we now give of 
the Society itself will satisfy them, and do good by 
increasing the number of its members. What- 
ever has been done up to the present has been 








purely and entirely by personal influence, and the 
matter has scarcely aa assisted by the press; 
the more credit is due therefore to those who 
have so ably laid the foundation of the Society; 
but on the other hand, there is excuse for those 
who could not bring themselves to believe in its 
vitality. 

The Society possesses, as its first president, Mr. 
Charles William Siemens, F.R.S., of whom we can 
say little but what is generally known; of his 
scientific attainments and his improvements in 
telegraph science, are they not well known? 
To their first president the Society will owe much, 
for with its interest at heart Mr. Siemens is work- 
ing well and ably to place it in that permanent 
footing its importance merits. ‘The officers for the 
first and present year are : President, C, W. Siemens, 
C.E., F.R.S.; Vice-Presidents, Lord Lyndsay 
and Frank Ives Scudamore, F.R.S. ; Council, Sir 
Samuel Canning; R. S, Culley, C.E. ; Latimer Clark, 
C.E.; Captain Colomb, R.N.; Professor Foster, 
F.R.S.; Captain Malcolm, R.E.; G. G, New- 
man; Wlloughby Smith; Major Stotherd, R.E. ; 
Cromwell Varley, C.E., F.R.S.; Captain Webber, 
R.E. ; Mr. Wildman Whitehouse ; Treasurer, Robert 
Sabine, C.E.; Secretary, Major Frank Bolton ; 
Auditors, J. Wagstaff Blundell, Frederick C. 
Danvers (India Oflice). Amongst the present mem- 
bers of the Society are those whose names are well 
known as connected most intimately with tele- 
graphic progress, and many belonging to the Postal 
‘Telegraph Service, indeed the number of members 
and associates is constantly increasing, and by the 
end of the Session we anticipate that the list of 
members beionging to the Society will be a long 
one, and that the Association will have gained the 
position it so well deserves. 

It is not intended that the operations of the 
society shall be confined to the United Kingdom 
alone, but that its membership and connexions 
shall be universal, that it shall include amongst 
its list as many of the well - known foreign 
names as possible; indeed, a good commence- 
ment has been already made, for of those de- 
legates who attended the celebrated a 
Conference at Rome almost all have expressed a 
wish to become honorary members of the Society ; 
their example will doubtless be followed by many 
more, and we trust ere long to see the list of mem- 
bers increased by names that can but add lustre to 
the society itself. 

The Institution of Civil Engineers has behaved 
most kindly, and in a manner the Society cannot 
well forget, in placing their theatre at the disposal 
of the Telegrap ~~ for holding their meet- 
ings ; and it was on Wednesday last, in the Institu- 
tion at Great George-street, that the Society of 
Telegraph Engineers held their first public meet- 
ing, and listened to a most excellent address from 
their distinguished president. The meetings are 
to be held on the alternate Wednesdays in March, 
April, and May, and papers of interest to the pro- 
fession will be read and discussions ensue, 

The last step required to give vitality to the 
movement has been taken by the opening meeting 
of the society, and we are glad to be the means of 
making the fact known. At the same time we offer 
our congratulations to the profession generally at 
the success of a movement which cannot but be 
beneficial, not only to the Society of Telegraph 
Engineers, but also to the parent Institution in 
Great George-street. 


BEETROOT PRESSES. 

In a recent number (see ENGINEERING, page 58) 
we alluded to M. Lebée’s continuous press for the 
extraction of the juice of the beetroot. This ap- 
paratus has been now extensively tried, and we 
find some particulars in a report written by the 
Commission nominated by the industrial society of 
Saint Quentin, published in the last number of the 
Suererie Indigéne. The principle of the Lebée 

ress has already been applied by several inventors. 

t consists in forcing back, by a pump, the liquid 
pulp into a box furnished at its upper part with 
two cylinders, to which an uniform movement of 
rotation is given in opposite directions, and the 
surfaces of which are only half immersed in the 
box, the centres corresponding with the top, These 
cylinders are permeable, and thus allow the juice to 
pass into their interior, whence it flows by means of 
a pipe, whilst the pulp itself, retained on the sur- 
face by the cylinders, is dragged around by them, 
and subjected to a final squeeze between the two 
rollers, after which it is thrown off, 








In the Lebée press the cylinders are horizontal, 
and the box in which they turn is inclined at an 
angle of 4°. The liquid pulp enters the box both 
at the highest and the lowest ~— The bottom of 
the box is }# in. clear from the surface of the cylin- 
ders, and it is made with a double curve, so as 
closely to follow the form of the cylinders, which 
are 28; in. long and 153in, diameter. They are 
composed—lst, of a cast-iron body, mounted on a 
shaft of wrought iron; 2nd, of a filtering surface 
of bronze, divided into 12 longitudinal bands, 
Each band is formed of a series of wedges, each 
formed of 1] transverse plates, with spaces of 
about s}5 of an inch between them, and soldered 
together at the ends. ‘These plates abut one 
against the other at five points. Their thickness 
decreases towards the interior of the cylinder, so 
that the juice expressed on the surface finds 
less resistance as it flows inward. These wedges 
are placed across the body of the cylinder, and 
are fixed close to each other. They are kept 
in place by bronze lugs, arranged longitudinally, 
and attached by screws to the body of the cylinder, 
Upon each drum there are 4600 plates, giving a 
real filtering surface equal to that of a circle from 
8 to 10 in. diameter, and it will be readily seen that 
if an accident happens to this surface, as for 
example, from the passage of any hard body be- 
tween the cylinders, the removal and replacing of 
the damaged filtering block is a very simple and 
rapid process. It is important that the pulp should 
be pumped into the box at the highest pressure 
possible, and to effect this it is necessary that the 
cylinders should make a tight fit with the box. M. 
Lebée has met this requirement by a joint analogous 
to the Bramah packing used for hydraulic presses. 

As the pulp when pressed adheres strongly to 
the filtering surface, bronze knives are employed to 
detach it ; these scrape the surface, and are placed 
as close as possible to the cylinders. They are 
easily dismounted, and they are provided with a 
simple adjustment. The rotating movement is 
transmitted to the cylinders by belting and by 
helical gearing, which prevents all lateral motion, 
and avoids all jarring of the apparatus. The shafts 
of the cylinders traverse the Sen, and run in ad- 
justable bearings, which allow of the distance 

etween the centre of the cylinders being modified, 
The whole is carried on a cast-iron frame. 

The experiments of the commission took place in 
the sugar works of Gurgies. They were conducted 
on the new continuous press, and on the ordinary 
hydraulic presses in the same establishment. 

The principal question was to ascertain the pro- 
portion of pulp and of juice which the beetroot 
yielded by each process. The Lebée press was 
worked during 45 minutes at an average velocity of 
6 turns per minute, and it was employed upon the 
beetroot rasped without water. During this time 
858 lb. of pulp and 94 gallons of juice, correspond- 
ing to nearly 10 tons of pulp for a day’s work of 
20 hours, Then after 165 lb, of this pulp had been 

assed through, it was placed in the small linen 

ags, and submitted to a great pressure, which pro- 
duced 4} gallons of juice. The same operation was 
—- with 1651lb. of pulp obtained from the 

ydraulic presses during the trial with the Lebée 
apparatus, the pulp coming from the same quality 
of root, and pressed under exactly the same condi- 
tions. It yielded 3.2 gallons of juice. Samples of 
the juice and pulp were taken after each of the ex- 
periments rot analysed. Besides this, at various 
times during the regular working of the presses, 
165 lb. of pulp from the Lebée press, and the 
same quantity from the ordinary presses, had been 
set aside; the samples were subjected to great 
pressure, and the quantities of juice obtained, as 
well as the qualities, were compared. 

From the experiments it was found, according to 
the report of the Commission : 

1. That the Lebée press does away with a great 
part of the hand labour inseparable from the ordi- 
nary mode of extraction. 

2. That it does away entirely with the necessity 
bags and screens, 

3. That it offers the greatest possible facility for 
repairing the filtering surfaces. 

4. That it gives results equal to, if not greater, 
than those obtained by the. ordinary hydraulic 
press. 

5. It can work efficiently pulp rasped without 
water, 

6. A Lebée press, under ordinary conditions, can 
do as much work as two hydraulic presses. 

7. The pulp is atleast equal in quality to that 


of 
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from the hydraulic presses of the Gurgies factory. 
If continued practice confirms the conclusions 
drawn from these trials, the sugar industry now so 
rapidly developing will be greatly benefited, for the 
essing of the pulp is an operation which now 
demands the most labour, and gives more trouble 
than any of the processes in a beet sugar factory. 








DEAD WEIGHT ON FRENCH 
RAILWAYS. 
(Continued from page 112.) 
M. Marcué next calls attention to the proportions 
existing between the number of places occupied, and 
those offered, and investigates the causes of their 


low value. : 
The averages of these proportions are as follows : 


Northern 0.223 ) 

Eastern 0.203 

Lyons 0.269 | General average 
Western 0.277; 0.240 

Orléans 0.234 

Southern 0.277 ) 


Thus this proportion averaged 0.240, and never 
exceeded 0.280 for the total annual passenger 
transports of one company. 

More than two-thirds of the places are unoccupied, 
and more than two-thirds of the carriages are 
carried empty. The weight of vehicle which is 
reduced in construction to double the weight 
per passenger is exaggerated in practice to 8 and 
10 times the same weight. The uniformity of this 
result on all the lines, even on those of heavy 
traffic, leads to the belief that the disproportion is 
due to causes inherent to railway transport, and 
engineers now are admitting that all the modifica- 
tions made in material and in service organisation, 
with the object of increasing the number of pas- 
sengers per train—-the proportion between the avail- 
able capacity to the space occupied remaining the 
same—would increase the corresponding weight of 
vehicle, and consequently the weight of train. 

Inversely, it has been said since two-thirds of the 
seats remain empty, it is either possible to increase 
the number of passengers carried, or to diminish the 
capacity of the carriages. 

Now to ascertain how much soundness there is 
in each of these two opposite conclusions, drawn 
from the same fact, let us analyse the existing cir- 
cumstances, 

We may first mention that the importance of the 
traflic is not without its influence on the proportion, 
but that nevertheless it does not raise the value 
beyond a certain and small limit, 

The figures given for four of the systems sepa- 
rated are : 

Taste XXXIIL—Proportions between Capacity Occupied 
and Seats Offered. 








Old system. New system. 
Eastern 0.229 0.176 
Lyons 0.272 0.257 
Western 0.304 0.234 
Orléans 0.257 0.182 





A train to comply with theoretical requirements, 
in which the proportion would have the maximym 
value of 1,00, would be one quitting a station A for 
B, formed of, 2, similar carriages, containing each, 
a, seats, and which would leave A with aload of pas- 
sengers for B, the number of which, N=x Xa, Ex- 
cursion trains come nearest to these conditions, 

‘The average train has 7 or 8 carriages, with from 
250 to 270 seats and carrying 65 passengers, 

In practice, on the train leaving at any given time 
the number, N, is rarely an exact multiple of the 
capacity of each carriage, a. It is necessary, there- 
fore, to couple on a sufficient number (x) of vehicles 
80 _ N shall be comprised between (z—1) a 
and a. 

If N is equal to half the sum of these two num- 
bers, the proportion, k,, of places occupied to seats 
offered will be : 

(n—}) 1 1 


aXa 

Let us now suppose that the ideal train only con- 
tains passengers of one class, but that between A 
and B are stations C and D, and that instead of N 
passengers going from A to B, way passengers, 
with different destinations, are received. 

If between A and B the composition of the train 
remains the same, the train formed of x carriages 
offers always x Xa seats, but the number of places 
occupied between stations varies. In all cases x xa 


£,= 


number of passengers in the train at any time. 
Various cases offer themselves. 

First.—The train may leave passengers at various 
stations, and not take any to the terminus. In 
this case the maximum number will be at the time 
of departure. Then 

N=£,("Xa). 

If /7,,7,, 7, are the distances between stations, 
A, B, C, D, the (N) passengers received at A are 
composed of 
N, passengers, going to C, and running /, miles, 

2 ” ” D ” ” 2 ” 

3 9 ” B ” ” l; ” 
The total mileage of seats occupied is, then, 

N, 44+N,/,+N,/,=Nxa, 
A being the mean passenger mileage. 
The seat mileage offered is : 
axaxl, 
and the proportion, /, will be 
_Nxa _&(uxa)xyr 
f= Nae mie! Sais | 
nxaxl nxaxl 
lastly, the proportion, /2, is the resultant of the 


=k x; 


differences of passenger mileage k, = = that is 


to say, the proportion of the average passenger 
mileage, to the total train mileage. 

Second.—The train may take passengers up at A, 
C, and D to go to B, and may leave none behind. 
The result produced here is the same as in the first 
case; Only it is on arrival that the greatest number, 
N, is collected. ‘Then still 

ko = A . 
l 

Third.—The train may pick up and set down pas- 
sengers at intermediate stations—the ordinary con- 
dition. In this case the maximum number, N, 
which can be collected at a given time, is less than 
the total number received, so that /, is then greater 
than before, and we have 

kg= A . 
The greater the train mileage, and the more 
numerous the intermediate stations, the more will 


be the difference between /; and a A 


The Vincennes Railway offers an example of the 
case in which 4 represents almost the proportion /:. 


It gives the following results : 


Number of trains 
Total mileage ... soo - 196,500 
Average train mileage =/= 7.84 miles 
passenger mileage=A= 4.62 
Iy= 4-8? — 589 
7.84 

It may be asked whether it is possible to diminish 
the effects due to this cause, and if the making up 
of trains may not increase or reduce the influence, 
Theoretically it may be done by modifying at each 
station the composition of the train, by filling the 
carriages better, taking off one or two vehicles when 
the number of passengers diminish, and adding 
more if they increase, This would be especially 
felt in long mileage trains, and in such a case the 
more numerous the points, where such an operation 
would be possible, the greater would be the value 
of ke. 


To increase /2, or = A, the average passenger 


25,041 


” ” 


mileage being a quantity which cannot be affected, 
it would be necessary to decrease the average train 
mileage, 7, which may be possible by arrangement 
of the trains. 

If, for example, three trains travel from Ato B, 
under the conditions first named, the total mileage 
is 3 7. 

These could be replaced by one train going from 
A to B, and running / miles, and conveying all the 
through passengers, a second going from A to D, 
and a third from A to C, each taking only the pas- 
sengers to their special stations. 

The total mileage would then be : 

l+1,+1,73 1, 
and the average mileage would be: 
1+1, +l, 71 


We have hitherto supposed all the passengers to 
be of the same class, and consequently have 
assumed similar carriages. This combination is 
only found in express and certain excursion trains. 





should always be equal or superior to the maximum 


But for general traffic there are three classes of 


‘| Tame. 





passengers, and it follows that the proportions in 
which the three classes of passengers are present 
can only, under exceptional cases, be equal to the 
capacity of the carriages—a third cause of reducing 
the proportion, &. 

To take an example: Let us suppose 100 pas- 
sengers in a train (4,=1). If these 100 passengers 
are of the first class, it will be necessary to have 
five carriages of 24 seats—that is, 120 seats, and 
we shall have : 


A= 100 _ 0.83, and £;=1. 


120 

If these 100 passengers are of the second class 
three carriages of 40 seats, or four carriages of 30 
seats will also give 120 places, we shall still have : 

k, =0.83, and #,=1. 

Lastly, if the passengers are of the 3rd class, and 
two carriages, of 50 seats each, or 100 places are 
offered, then 4,=1, or, if three carriages, of 40 
seats, are used, 4, =0.83. 

But if these 100 passengers are of two or three 
classes, the condition will be very different and are 
very variable, according to the proportion of the 
classes, 

(To be continued.) 


THE BIRMINGHAM SEWERAGE.* 
(Concluded from page 181.) 

WE will now pass to the examination of the plans 
for the carrying out of which the sanction of Parlia- 
ment is now being sought, but it appears probable 
that the Bill will meet with opposition. 

According to the provisions of the Bill, the 
Council will obtain powers to acquire by compulsory 

urchase about 800 acres of land in the parishes of 

zea Marston, Kingsbury, and Middleton, in the 
County of Warwick, and to carry a conduit from 
the present outfall at Saltley to these lands. For 
the purpose of executing this work the Bill provides 
powers for borrowing the sum of 300,000/. on the 
security of the Borough Fund and the general 
property of the borough, and the sum of 100,000/. 
on mortgage of the lands proposed to be bought. 'The 
repayment of the money so borrowed is to be spread 
over a period of 75 years, With the money so raised 
the following work will be performed. <A conduit 
of 7} miles in length will be made from the present 
outfall at Saltley to the covered tank No,1 on the 
accompanying plan. ‘This conduit will be of brick- 
work, of ovoid section, with a vertical diameter of 
7 ft., and a horizontal diameter of 5} ft. 

From the covered tank No, 1 to the covered tank 
No. 2, the conduit No, 2, about 1 mile in length, 
will convey the sewage. From the present outfall 
the conduit No. 2 will proceed to the bank of the 
This river will be crossed by means of a 
well on each side, and four er each of 4 ft, in 
diameter, laid beneath its bed. After crossing the 
river the conduit passes in an almost northerly 
direction towards the Birmingham and Fazeley 
Canal. Approaching the canal, it follows a course 

arallel to the bank for some distance, crossing the 

oundary of the parish of Aston-juxta-Birmingham, 
and entering the parish of Curdworth, In Curd- 
worth the conduit crosses the canal by two wells 
and four pipes, of the same .dimensions as those 
used for crossing the Tame. Leaving the canal at 
an acute angle the conduit enters the Parish of 
Sutton Coldfield, making a rapid detour, and again 
approaching the canal, proceeding in a llel 
course, and re-entering the Parish of Curdworth. 
At a spot near Dunton House are four tanks, in- 
tended for such treatment of the sewage as may be 
found desirable. ‘These tanks come within a few 
feet of the boundary of the Parish of Wishaw. . 
Here the canal is again crossed, bringing the conduit 
to the south bank of it. The conduit trends away 
at an angle from the canal, and goes through a 
tunnel of about 400 yards in length, passes into 
the Parish of Lea Marston, near Marston School, 
turns towards the canal, and finally enters the 
covered tank No. 1. There are many stretches of 
the conduit in embankment, but none of any height. 
The effective declivity of this conduit is 1 in 3520, 
and its duty is estimated about 3,200,000 gallons 
per hour, at periods of wet weather. The surface 
speed of the sewage through the conduit will be 
hens 24 ft. per second, 

The lands shown on the plan will be thoroughly 

* By an error on the part of the draughtsman the barb of 
the compass on the map which accompanied the article on 
this subject last week was reversed, the north end of the 
arrow being drawn pointing south. 
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and very closely underdrained and laid out in the 
following way. Three series of filter beds will be 
laid out, to be used alternately for downward inter- 
mittent filtration, and a small model sewage farm 
will also be provided, All the solid impurities of the 
sewage will be removed by subsidence in the tanks, 
and the liquid sewage will be disposed of in various 
ways. A proper quantity to show the most 
economical results of irrigation will be put upon the 
model farm, in order to induce the surrounding 
farmers to become customers to the corporation. 
Whatever quantity the farmers may take will be 
supplied to them, and the remainder will be poured 
over the intermittent filters. The sludge from the 
tanks will be partly ploughed into the corporation 
land, and partly disposed of to the farmers. Crops 
will be grown on the areas used as filters, but the 
cultivation of these areas will of necessity be always 
subordinate to the primary object of purifying the 
sewage water before it enters the Tame. As very 
large doses of sewage will have to be put upon the 
filters, at least until the farmers are converted, 
Italian rye grass will most probably prove to be 
the only crop possible upon a filter actually in use. 

On the model farm it is intended to grow the 
ordinary routine of agricultural a and only 
to use such proportions of the liquid sewage, and 
sludge, as would be used for manure by a farmer 
who had to pay for all he used. 

On the 10th inst., Dr. Frankland, F.R.S., fur- 
nished a report to the Town Council on the fitness 
of the lands intended to be taken for cleansing the 
sewage. In this document Dr, Frankland says: 

** When I speak of cleansing, I do not mean the 
removal merely of the matters in suspension. It is 
well known to chemists that this degree of purifi- 
cation is practically worthless, since sewage which 
has been filtered (not intermittently), or treated 
with chemicals, may be as clear as spring water, but, 
after flowing for a few miles in admixture with 
river water, it often becomes putrescent and horribly 
offensive.” 

In another part of the report, Dr. Frankland says: 

“The sewage of Birmingham, though below the 
average in manure value, is considerably above it 
in regard to polluting ingredients, The manure 
value of sewage is directly proportional to the 
amount of combined nitrogen which it contains, 
whilst the polluting power increases, parri passu, 
with the proportions of organic carbon, organic 
nitrogen, and suspended matters, Thus the manure 
value has no necessary connexion with the pol- 
luting power of sewage. Combined nitrogen, in 
the form of salts of ammonia and nitrates, may be 

resent in sewage in large proportions, and render 

it highly valuable as manure, without adding one 
iota to its polluting power ; these nitrogenous com- 
ounds being quite innocuous as regards pollution. 
The effluent water from intermittent filters well 
exemplifies this condition of things; it contains 
only a small proetien of polluting ingredients, 
but is rich in the non-polluting forms of nitrogenous 
manure, On the other hand, sewage may be highly 
polluting, but nearly valueless for manure, owing 
to the absence of combined nitrogen. ‘The sewage 
from calico-print works and dye works is of this 
character, but no town sewage has yet been met 
which makes more than a very distant approach to 
this quality. It will, however, do so the more 
nearly in proportion to the completeness with which 
excrementitious matters are excluded from the 
sewers, 

‘The following Table gives the result of my 
analyses of Birmingham and Merthyr Tydvil, of 
average London sewage, of average sewage from 
16 water-closet towns, and of average sewage from 
15 midden or privy towns : 


Pollating ingredients in 

100,000 parts of sewage. 

ak Proportional 

j ' _| Manure valve; 
or total com- 
bined nitrogen 

in 100,000 parts 

of sewage 


Towns. 


neral 
matter in 
suspension 


Organic 


Organic 
carbon 
meter in 
| suspension. 


Organic 
nitro; 


—_— ee ee ee ee 


5.230 
3.091 
7.060 


Birmingham sewage) 6.255 | 2.414 | 39.6 
Merthyr Tydvil ,, 2.195 | 456| 7.4 5. 
Average London ,, | 4386 2.484 27.0 42.5 
Average sewage 
water | 


| 


28. 


from 14 20.0 | 242 
closetstowns ... 

Averave sewage 
from 15 muien 
towns eee 


_ “These analytical results prove the statement 
just made, that the Birmingham sewage is below 


4.696 | 2,205 
| 7.728 








' 
4.181 | 1.975 | 213 | 17.8 6441 


| | | 








the average manure strength, but considerably above 
the average polluting power of the sewage, both 
of water-closet and midden towns. ‘They also show 
that the experience derived from the application of 
intermittent filtration to Merthyr must be used with 
caution in connexion with the Birmingham sewage. 
It must be carefully borne in mind that the pollut- 
ing power of the Birmingham sewage is more than 
three times as great as that of the Merthyr sewage. 
In other words, the volume of filtering material 
required to cleanse 1,000,000 gallons of Birmingham 
sewage will be three-fold that necessary to purify 
1,000,000 gallons of Merthyr sewage.” 

The report goes on to say that Dr. Frankland has 
made an inspection of the lands at Kingsbury, and 
that he considers them suited by both character and 
contour for the intended purpose, Sections from 
4 to 6 ft. in depth were opened through the soil and 
subsoil in different places for Dr. Frankland’s in- 
spection; and he has since submitted samples from 
five holes to experiment to ascertain their actual 
filtering powers. He says: 

‘I have submitted these sampies to experiment 
with a view to test their respective capacities for 
purifying sewage, and I have arrived at the follow- 
ing results. ; 

‘¢ One acre of the soil from hole No. 1 will, when 
drained 6 ft. deep, effectually purify the sewage of 
1700 people. 

** One acre of the soil from hole No. 2 will, when 
drained as before, purify the sewage of 2300 people. 

‘* One acre of the soil from hole No. 3, drained 
as before, will purify the sewage of 1800 people. 

‘* One acre of the soil from hole No. 4, drained 
as before, will cleanse the sewage of 1320 people. 

** One acre of the soil from hole No. 5, drained 
as before, will purify the sewage of 2060 people. 

‘* Taking the average of these results, an acre of 
the land which it proposed to acquire, will, when 
drained to the average depth of 6 ft., effectually 
purify the sewage of 1836 people. 

‘« It follows, therefore, that the minimum area of 
land necessary for the cleansing of the present 
sewage of Birmingham (population 345,000) would 
be 188 acres. ‘To meet an increase of population and 
other contingencies, however, I cannot recommend 
that less than 250 acres should be considered neces- 
sary for the whole of the Birmingham sewage. But 
if the growth of healthy and luxuriant crops upon 
these filters be considered desirable (and I am 
strongly of opinion that it is #0), then I entirely 
agree with Mr. Bailey Denton, that it will be ad- 
visable to have the necessary area of filtering sur- 
face in triplicate, so as to allow the land rest either 
entirely or partially for a couple of years. 

‘* It is my firm conviction that, with 500 acres of 
land at Lea Marston, you would be able to deal 
effectually with the sewage of Birmingham during 
the next fifty years. With the larger area, how- 
ever, which you propose to take, there will be this 
advantage, that, beyond deposition in the tanks at 
Saltley, it will be entirely unnecessary to prepare 
the sewage, by precipitation with lime or other 
chemicals, before it runs upon the intermittent 
filters. ‘This will save some expense and probably 
a good deal of nuisance,” 

Since the above was written, serious opposition 
to the Bill promoted by the Birmingham Council 
has been threatened. The opposition is alleged to 

ywroceed from Sir C. B. Adderley, Bart., M.P.; Sir 
tobert Peel, Bart., M.P:; and Mr. John Peel, 
M.P. A deputation of the Town Council having 
waited on Mr. Stansfeld, it is understood that the 
Government have promised ample assistance to the 
corporation in the passing of the Bill. If the Bill 
be thrown out, Birmingham will be in a very curious 
and awkward dilemma ; ordered, under the terror 
of injunction by the Court of Chancery, to proceed 
with sewage works ; stopped by Parliament. What 
could Birmingham then do, unless she left the High 
Courtof Parliament and the High Court of Chancery 
to settle the question of sewage purification between 
them ? 








Kino’s Cottzer Enerneerine Socrery.—At a general 
meeting of this Society, held on Friday, February 23rd, Mr. 
Hunter, President, in the chair, Mr. Baynes read a paper 
on “ Submarine Works.” The author began by describing 
the different methods for laying sea foundations, viz., by 
piles, either in double or single rows; by caissons; and by 
rubble masonry of huge blocks, or by masonry laid by divers 
or diving bells, describing the different machines used. 
conclusion, he gave an account of the submarine boats that 
had at different times been invented, showing the causes 
which prevented their use, the principal one being the want 
of view. After the paper a discussion ensued ; and a vote of 
thanks having been awarded Mr. Baynes for his paper, the 
meeting was then adjourned. 





COAL IN SWEDEN. 


From the Swedish paper A/tonbladet, Stockholm, 
February 24, we translate the following : 

Regarding the coal beds lately found, the Oresunds-posten 
writes : In our last we mentioned that a tenth bed of coal 
had been struck. Although the thickness was not then as- 
certained, it was afterw found to be 3ft.4in. This dis- 
covery was so astonishing, that many of the metropolitan 
papers did not notice it, probably not believing init. To- 
day (22nd inst.) we have still more astonishing results to 
relate of the boring of Kropp’s Company’s Coalfield. The 
eleventh bed, of a thickness of 1 ft. 3in., was struck at a 
depth of 571 ft., and at 575 ft. a twelfth bed of 8 ft. 3 in. thick 
was discovered, or thicker than any sedm in the Newcastle 
district, where the greatest thickness is 6 ft. The bottom of 
the twelfth seam is thus 583 ft. 3in. below surface, and 
boring is now going on in black clay. 

Naturally this discovery, particularly the last named, has 
caused an immense sensation in our district. A great 
number of people, amongst whom are several engineers, have 
visited the coal field at Raus, and inspected the boring, and 
the arrival of a professor from Lund University is expected 
to examine the coal. 








FOREIGN AND COLONIAL NOTES. 


The United States Navy.—The naval committee of the 
United States House of Representatives, has agreed to report 
a Bill authorising the secretary of the navy to construct ten 
or more large war steamers carrying ten or more guns of 
large calibre. The hulls are to be built of iron or wood as the 
secretary may decide. 


North-Eastern Railway of Victoria —It is not now antici. 
pated that any further delay will take place in the prosecu- 
tion of the works of the third section of the North-Eastern 
Railway of Victoria, the contractors, Messrs. Cain, Dalrymple, 
and Holtom, having paid the amount of their deposit and 
signed the contract. ‘The Victorian Government is endea-. 
vouring to ascertain the opinions of the best authorities with 
reference to a change of gauge upon the lines. 


Canadian Lumber.—A brisk demand for Canadian timber 
for building purposes at Chicago is anticipated as soon as 
navigations reopen, agents of Chicago contractors having 
left for the Dominion in order to make arrangements for 
early shipments. Determined efforts are also being made 
before the Committee of Ways and Means at Washington to 
obtain a repeal of the duty on lumber, or at least a reduc- 
tion of the present high tariff. It was recently stated before 
the committee that American lumber is becoming so scarce 
= a supply must be obtained from Canada, duty or no 

uty. 


Victorian Quariz.—The quantity of quartz crushed in 
Victoria in the quarter ending with September 30, 1871, was 
232,136 tons, yielding 126,669 oz. of gold. The depth of the 
quartz workings of Victoria ranges from 400 ft. to 180 ft. 


Baltimore Commerce.—Governor Swann and a delegation 
of Baltimore merchants, have had an interview with the 
United States House of Representatives’ Sub-Committee on 
Commerce. They argued that the deepening of Craig 
Hill Channel in Chesapeake Bay would greatly benefit com- 
merce. 


Marine Surveys in New Zealand.—A series of surveys 
Sey eee for some time past by the marine department of 

ew Zealand has now been brought to a close. The surveys 
were commenced in December, 1867, and have cost 12,129/. 


Canadian Iaterprise.—In the last session of the Dominion 
Parliament, twelve railway Bills were passed. These Bills 
either altered and amended charters or incorporated com- 
panies with capitals ranging from 1,500,000 dols. to 5,000,000 
dols. The companies are bound to perform their work within 
various periods, the maximum being eight years, One 
telegraph company and four insuranee companies were also 
incorporated. In New Brunswick seven Bills were passed, 
incorporating new railway companies and authorising town- 
ships to hold stock in railways. 


Railway Plant in Austria.—The Prag-Bubnaer Railway 
Plant Building Company is so overdone with orders that the 
management is on the point of extending the company’s 
works. With this object, new capital will be calledup. ‘The 
company expects to have to deliver all the plant required for 
two lines now in course of construction. 


Water at Philadelphia.—The chief engineer of the Phila- 
delphia water department (Mr. F. Graeff) has submitted his 
annual report to the city council. The report states that 
during the past year the last of the large turbines and pumps 
at Fairmount has been finished, and the mill building nearly 
completed. There are‘still two breast wheels in either end of 
the house, one useless and the other in fair condition. At the 
Schuylkill Works, a compound double cylinder rotating 
engine has been completed at the Delaware engine-house, a 
Worthington duplex engine of a pumping capaeity of 
6,000,000 gallons per day has been erected, and a 36 in. 
ascending main laid» a new reservoir connected with these 
works has also been finished. At the Belmont Works, a 
second Worthington engine was started in July, and in 
August the supply parts of the high ground of the 20th and 
29th wards were added to the duty of these works; but the 
want of a third engine makes it impossible to safely supply 
as much of the high ground on the east side of the river as 
the department desires, and it will not be proper to increase 
the area of ground fed from Belmont until the third engine 
is in place. The old works in West Philadelphia have been 


In | entirely disused since September, 1870. The Roxborough 


Works have been in successful operation during the year. At 
Germantown the principal work has been the repair of the 
Mount Airy Reservoir and the laying of water mains. The 
distributing pipe laid during 1871 amounted to 30 miles 
and 572 ft., making the total pipe now in use 518 miles and 
3069 ft. 
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The Great Australian Telegraph.—This great line has 
been completed for adistance of 1100 miles from Port Augusta, 
except a small gap at the southernend. The South Aus- 
tralian Government has made arrangements with the British 
Australian bing. rey oy A by which it will have six 
months longer allowed for the completion of the land line. 

Fires in Philadelphia.—The whole number of fires in 
Philadelphia in 1871 was 523, with a loss to pro; esti- 
mated at 1,275,143 dols. These figures, when com with 
the corresponding returns for 1870, show a decrease of 79 in 
the number of fires, and a diminution of 807,134 dols. as 
regards loss of property. The losses of 1871 were covered 
by insurances, as nearly as could bo » to the 
aggregate amount of 3,000,000 dols. 


New Zealand Coal.—When the Rangitoto was last at 
Nelson, she took on board 16 tons of Collingwood coal, in 
order to give it a trial in her furnaces. A telegram has since 
been received from Captain Mackie, stating that the coal 
was of excellent quality. The — of the company work- 
ing the Collingwood coal is still, however, comparatively 
limited. 

Western Canadian Pacific Railway.—An application is 
intended to be made to the Dominion Parliament for an Act 
to incorporate the Western Canadian Pacifie Railway Com- 
pany, for the purpose of constructing @ railway, to commence 
at a point at or near Victoria, British Columbia, to run 
thence to some point on the eastern coast of Vancouver 
Island, thence by bridge or steam communication to some 

int or points on the western coast of the mainland of 

ritish Columbia, between the 49th and 54th parallels of 
north latitude, thence through the mainland of British 
Columbia by some practicable pass in the Rocky Mountains, 
toa point in the north-west territories, where a junction is 
to be effected with a line of railway starting from the rail- 
way system of the north-western part of Ontario, and run- 
ning towards the Rocky Mountains, with power to make 
such deviations and branch lines, to connect with the sea- 
board of Vancouver Island or elsewhere, as may be deemed 
advisable. 

Krupp and Railway Plant.—It is stated that the famous 
establishment of Herr Krupp at Essen is about to be equipped 
with tools for the construction of railway plant. 


Railways in New South Wales——The New South Wales 
Government engineer-in-chief for railways, has been examin- 
ing the country between Yass and Wagga with a view to 
ascertain the best route for a line between those two places. 
Aloan of 1,461,600/. is proposed by the New South Wales 
Government, principally for railway extension purposes. 


The Narrow Gauge in Nova Scotia.—The success which 
is considered to have attended narrow gauge railways in 
Ontario, has led to a discussion as to the propriety of introduc- 
ing them in Nova Scotia. A meeting has been held at Noel 
to consider the question of building a narrow gauge line 
from that town to the Shubenaeatlee station of the Picton 
Railway. 

The Belgian Coal Trade.—The intelligence received from 
the Mons and Charleroi basins continues favourable. There 
is an active demand for coal for industrial purposes. Stocks 
present generally comparatively little importance. The pro- 
duction of coke in Belgium is being carried on to the utmost 
possible extent compatible with existing appliances. 


Tasmanian Main Line Railway.—The Tasmanian Govern- 
ment has not yet been able to come to terms with the pro- 
moters of the pro Tasmanian Main Line Railway from 
Launceston to Hobarton. An amended Bill, giving the 
parties interested certain additional privileges, has been 
ons by the colonial House of ene ed by 15 to 9. One 
of the new proposed privileges consisted of permission to 
construct the line at Hobarton through the Domain, a piece 
of ground hitherton set apart for the recreation of the inhabi- 
tants of the Tasmanian capital. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. . 
MrippLEesBrovueH, Wednesday. 
The Cleveland Iron Trade.—Yesterday being set apart for 
the Thanksgiving for the recovery of the Prince of Wales, 
a Pompeo holiday was observed in Middlesbrough, and only 
a few individuals visited the Exchange. Next to no business 
was done, and prices remained at the quotations which have 
been ruling for the past few weeks. 


The Finished Iron Trade.—There is really nothing new 
to report respecting the state of the pig or finished iron 
trade. The demaid for all kinds of iron is exceedingly heavy, 
and blast furnaces and rolling mills are kept g fully. 
There are numerous inquiries for rails, plates, and angle iron, 
bars, rods, sheets, and wire, and those inquiries, together 
with the work on hand, warrant those engaged in the trade in 
believing that the present year will be the best ever ex- 
perienced in Cleveland. 

Engineering.— Continued prosperity characterises the 
engineering trade in all branches. Marine engine builders 
are ially busy and are not likely to get through the 
work they have on hand this year. Wé regret to state that 
the strike at Messrs. Palmers’ shipbuilding yard, Jarrow-on- 
Tyne, to which we referred last week, has not yet been 
settled. A large number of the men have left Jarrow and 
have gone to work in other towns. Now, when engineering 
and shipbuilding is so exceedingly brisk, it is matter for 
Tegret amongst masters and men alike that the labour ques- 
tion cannot be settled without a strike. 

The Ouseburn Engine Works.—Last week an adjourned 
general meeting of the Ouseburn Engine Works Company 
(Limited) was held at Newcastle-on-Tyne, and was largely 


attended by the shareholders. A very encouraging report of 
Ahe concern was given. 


Intimidating Workmen.—Y esterday, at the Guisbro’ Police 





Court, a man named Cottle was sentenced to twenty-one 
days’ imprisonment for intimidating his fellow workmen, at 
Liverton Mines, on the 17th of January last, and preventing 
them from going to work. It will be remembered that the 
miners at these mines struck work, and one of their objec- 
tions to resuming, was that it was dangerous to go down 
the shaft without catches on the cages. Some of the men 
were brought before the magistrates for breach of contract, 
and they to go back to work. They did so, but gave 
in their legal notice to leave. The catches have not been 
put on the cages, the of the mines believing that 
the mens’ lives are safer without the catches. 


The; Newcastle and Gateshead Water Company. — To- 
day (Wednesday) the annual meeting of the shareholders 
of thig prosperous company will be held at Newcastle-on- 
1D he ws , The report of the directors gives a favourable account 
of the.concern, and shows that with the completion of the 
Hafiiggon reservoir they will have storage for the enormous 

uantity of 2000 millions of gallons. The directors speak of 
their, engineer in the following terms; “The reputation of 
Mr. Bateman in the engineering world, and pre-eminently in 
water works practice, is so well established that praise from the 
directors is almost superfluous, yet they cannot restrain 
themselves from expressing a candid opinion that, whether 
consi: in \connéxion with-its extreme economy of cost 
(this not tela above one-fourth what is considered not un- 
reasonable for the storage of so much water), or the sound- 
ness of its construction, on the admirable design and execu- 
tion of the works, this reservoir will add one more to the 
existing evidences of Mr. Bateman’s sound judgement and 
ability. These remarks have reference chiefly to Mr. Bate- 
man’s construction of the Hallington reservoir.” 


_ The Mines.—There is great activity throughout the mining 
districts of Cleveland. The yield of ironstone is heavy, and as 
thenew mines are getting into operation the yield is increasing 
enormously, Since the advance in their wages the men are 
working steadily. At the collieries in Durham and North- 
umberland the out put is large. The pricesof coal and coke 
are fully maintained, and the demand is so great that there 
are still complaints of the scarcity of fuel. 


NOTES FROM THE NORTH. 

Giascow, Wednesday. 
Glasgow Pig-Iron Market.—The extent and the activity 
of the pig iron trade just now may be- judged of when it is 
mentioned that the amount of iron withdrawn from the 
public stores up to the end of last week was 25,000 tons, of 
which 14,000 tons were withdrawn from the beginning of 
February. Both in the home and the foreign trade the 
demand is very brisk, notwithstanding the extraordinary 
rices which are now obtained. Prices on Wednesday and 
ursday last showed an improvement, but on Friday there 
was a fall, closing sellers at 76s. 44d. one month, and 
75s. 10id. cash, buyers 14d. less. On Monday there was a 
strong market, 76s. to 77s. 14d. cash, and 76s. 74d. to 
77s. 9d. one month paid, closing steady, sellers 77s. cash, and 
77s. 74d. one month, buyers 14d. per ton leas. The highest 
prices paid yesterday were 77s. 44d. one month, and 76s. 104d. 
cash, buyers remaining at these prices. To-day’s market 
has been strong, and yesterday’s prices have been somewhat 
exceeded. The shipments of Scotch pig iron last week 
amounted to 14,388 tons, as against 8582 tons in the corre- 
sponding week of last year. The increase for the present 

year is already about 30,000 tons, and the imports of pi 

iron from Middlesbrough into Grangemouth have increase 
by upwards of 5000 tons, There is no change to record in 
the prices of makers’ iron, but much firmness is displayed in 
the quotations. It is evident that great briskness exists 
upon the Continent, as the shipments are very large to 

Rotterdam, Antwerp, Dunkirk, Cadiz, &c. 


The Finished Iron Trade.—Much animation exists in con- 
nexion with the finished iron trade. -All the furnaces and 
mills are kept busily employed, and when confidence is 
thoroughly established among the engineering and ship- 
building firms and their employés on the short time question, 
there will doubtless be an increased demand for material, fol- 
lowed by an advance in the quotations in the wages of 
puddlers, millmen, &c. Among the ironfounders, the ques- 
tion of short time is set at rest by mutual concession from 
each party, and founding business is going on briskly. 
Orders are very numerous. In the boiler-making trade 
activity is also the order of the day. Some large orders have 
lately boo booked, amongst others there has been one for a 
large number of tanks and boilers for an extensive nitre 
establishment in South America. The successful contractor 
is Mr. Wilson, of the Lilybank Boiler Works, Glasgow. 
Messrs. Dick and Stevenson, of Airdrie, are at present en- 
gaged in the construction of a new modification of the we. 
ing applicable to reversing rolling mills. After it has been 
successfully adapted to the mills of the Monkland Iron and 
Steel Company, at Calderbank, it will be applied to the plate 
mills at the Blochairn Iron Works, where, it seems, Messrs. 
Tannett, Walker, and Co.’s arrangement has not worked 
well. The mention of that fact reminds me of the circum- 
stance that Mr. Bladen, who has for several years been the 
general manager of that establishment, has been compelled to 
retire on account of the ill health which has been induced 
by the mental strain to which he has been subject of late, in 
connexion with the reconstruction of the works. In the 
mean time the active management of what is now the largest 
finished iron establishment in Scotland, will be undertaken 
by one of the junior partners of the firm. 


Fairfield Association.—A general meeting of this associa- 
tion was held on Thursday evening—Mr. Anderson, the 
president, in the chair. Mr. Haworth read a most instructive 

aper on “ The Application of Bogies and Bicycle Trucks to 
motives.” Touching briefly on the ordinary class of 
engine, he pointed out a few details and novelties, such as 
Stevenson’s flangeless driving wheels. He gave also a most 
minute description of the principal varieties of “ bogie 
engines,” among which was the now well-known Fairlie type, 














Mr. Haworth also fully explained this principle as applied to 
railway carriages. A @ lively discussion the =a votes 
of thanks brought the meeting to a close, 

1 Scottish Society of Arts.—At the ordinary meeting 
of this Society on Monday, Mr. T. C. Archer, of the Museum 
of Science and Art, read an interesting paper on “ The In- 
genuity Displayed in the Manufacture of German Toys.” 
Over 200,000/. per annum is paid for toys, which are im- 
ported almost entirely from Germany; while this country, 
with all its manufacturing power, only exports about 
100,0002. of home-made & of a similar sort. Mr. 
Archer’s paper was followed by a continuation of the dis- 
pre on the water supply question, which was again ad- 
journe 


Railway Extension to Hyemouth.—A public meeting of mer- 
chants and others was held in ee on Saturday night, 
to consider what steps ought to be taken to obtain an ex- 
tension of the railway to Eyemouth. A committee was ap- 
pointed by the meeting to carry out the iar in view, and 
a deputation arranged to wait upon Mr. Milne Home, explain 
to him their wishes, and solicit hig aid, as also the assistance 
of the other landed proprietors of the county. The cost of 
constructing the proposed branch line from Burnmouth to 
Eyemouth is not expected to exceed 15,0007. The fisheries 
are yearly increasing in extent and importance, and there are 
also extensive chemical manure works in tho town, besides ° 
other branches of the trade which are capable of great de- 
velopment. 


New Tramway Cars.—A trial was made last week of one 
of the new cars which the Edinburgh Tramway Company 
have had constructed for the Edinburgh and Leith rtio: 
of their line. Tighbee in actual weight by about 9 or 10 ewt. 
than the old car, the new vehicle also possesses the advan 
of greater ease in taking the curves and points, and presents 
a rather smarter ap ce. The run was made with two 
horses, but the car was comparatively little weighted, and it 
does not appear possible that two horses will be sufficient to 
bring<the loaded cars up the long incline from Leith to the 
Register House. 


The Short Time M t.—The dispute between the 
Clyde engineers and their workmen, with reference to the 
short time movement, was yesterday settled at a conference 
held in Glasgow. The terms of arrangement are that the 
employers s adopt the 51 hours’ system on the Ist of 
November, the men meanwhile working 54 hours per week. 


NOTES FROM THE SOUTH-WEST. 

Increasing Dearness of Coal.—Much dissatisfaction has 
been expressed by the tradesmen of Mountain Ash at the 
great advance which has taken place in the price of coal 
since the colliers’ wages were raised by their employers. The 
advance is no less than 40 per cent. on the old charges. Thus, 
coal used to be delivered at consumers’ houses at 10s. per 
tram, but since the advance of wages they have been com- 
pelled to pay 14s. per tram. 


Monmouthshire Railway.—The prosperity of the Welsh 
coal and iron trades has d the ordinary stock divi- 
dend of the Monmouthshire Railway and Canal Company for 
the half year ending January 31, 1871, to 7 per cent. per 
annum. 


Great Western Railway.—The directors of the Great 
Western Railway Company pro to expend 66,0007, for 
new narrow gauge engines, and 101,000. for new narrow 
gauge carriages and wagons. 

Gauge Conversion.—Preparations for the conversion from 
the broad to narrow gauge of the Great Western lines from 
Swindon to Milford Haven are already far advanced. The 
gauge between Didcot and Swindon has been mixed, and 
substantial progress had been made towards the completion 
of the new narrow gauge rolling stock. It is proposed to 
commence the gauge conversion between Swindon and Mil- 
ford Haven tow: the end of April, and the directors hope 
that, under favourable circumstances, the work may be com- 
pleted by June 1. 

Newport Gas Company.—Sundry alterations and improve- 
ments have been completed in one of the gasholders of the 
Newport Gas Company, and it now works satisfactorily. 
During the ensuing summer it will be necessary for the com- 
pany to make some further extensions. -The directors state 
that they have been enabled to renew coal contracts upon 
favourable terms. 

Bristol Steamers.—It is stated that the rival steamship com- 
panies plying between Newport and Bristol are to be amalga- 
mated. ‘This will terminate a ruinous competition begun last 
year. 


Newport and Pillgwenlly Water Works Company.—The 
half-yearly report of the directors of this company states that 
a Bill is pending in Parliament to authorise the ge to 
construct further works, and to raise additional capita he 
main feature of these contemplated works is the construction 
of a reservoir at Pont-yr-cos in the parish of Henllys for the 
storage of a very large additional quantity of water, so as to 
relieve the company of any apprehensions of not being able 
to supply the local public with a sufficiency of water during 
summer months of the greatest drought. 

Aberdare Railway.—The Aberdare Railway Company has 
declared a dividend at the very substantial rate of 10 percent. 
per annum. 

Western Wagon Company (Limited).—The directors of this 
company have declared an interim dividend at the rate of 5 
per cent. per annum. This dividend is payable March 9. 


The Alexandria Docks, Newport.—One of the questions 
discussed at the approaching half-yearly meeting of the 
Great Western Railway Company was a proposal for a sub- 
—ot eg somes: ei gencionetice raf _ Alex- 
andra ewport. are expec prove 
eventually very useful) to the Great Western. 

















150 


ENGINEERING. 


{Marcu 1, 1872. 





= 





> 


NOTES FROM GERMANY. 
Bonn, February 24, 1872. 
Tue Homeceanet Merve or Freiserc. 

The celebrated “‘Himmelfahrt” mine, at Freiberg, in 
Saxony, hasan area of 16} millions of square metres, 
and its adits, levels, galleries, and cross-cuts have a 
length of 180,994 metres, which have cost, including 
timbering, on an average 3/. 6s. every metre. It gives 
work to 2700 men, of whom 154 were called to arms 
in the Franco-German war, where 12 met with their 
death. The deepest part of the mine is level (gezeug- 
streeke) No. 11 in the Abraham-Kunstfchacht, 529 metres 
below surface, or 103} metres below the level of the 
sea. Himmelfahrt and the adjoining mines will be un- 
watered to a depth of 182 metres below the deepest now 
existing adit by the great Rothschénberg adit, which, when 
finished, will have a length of 24,375 metres, and cost 
about 50,0002. to the mine, and 350,000/. to the Saxon 
Government, or 400,000/. together, including air shafts and 
other auxiliary arrangements. This long adit was com- 
menced in 1844, and will be finished in four or five years 
hence. It was partly driven through very loose and unsafe 
ground, and great difficulties were encountered. 


Rock Sat. 


The deposit of rock salt near the town of Tnowraclaw, 
in Prussian Poland, which was discovered last spring 
in a bore hole at 412 ft. from the surface, has since been 
sunk through, in clean rock salt, for more than 600 ft. 
Two other bore holes were begun nine months ago, each 
250 fathoms distant from the first, to prove the lateral 
extension of this salt bed, which was met by one of them in 
December last at 410 ft., and by the third, a couple of 
weeks ago, at a depth of 425ft. There is now no doubt 
that this salt deposit contains an enormous quantity of the 
mineral, and it will not only provide in future the whole 
of Eastern and North-Eastern Germany, but also Poland 
and Western Russia, with salt, which, up to the present 
day are chiefly dependent on English salt, imported there 
from Liverpool. 


Frencu Mrsinc Company in Prussia. 


It is already some time since English, Belgian, and 
French capital found employment in German mines, the 
coal mines of Westphalia being particularly in favour, A 
powerful French Company, Société anonyme des char- 
bonnagts du Rbin, purchased in the earlier part of 1870, 
near the Rhine at Rubrort, two new mines called Ruhr and 
Rhine and Westend. Both mines had been begun some ten 
years ago by other companies. However, their principal 
shafts met with enormous difficulties in sinking alternately 
through strata of hard cretaceous marl, and again through 
fine quicksand until the coal measures could be reached, 
where the shafts were secure. These extraordinary diffi- 
culties had exhausted the means of the companies, as well 
as their spirit of enterprise, and they were only too glad to 
part with a property which had caused so much disappoint- 
ment. The French company started, however, with fresh 
means and full confidence, and they were rewarded in sink- 
ing farther down by very valuable seams of good coal, 
being respectively at Ruhr and Rhine 33, 26, 21, and 58 in. 
thick; at Westend 386, 20, 22, 78in. thick. The coal is 
very good steam coal; and although the mines are only 
opening up the Rubr and Rhine mines, raise already 250 
tons a day, and sell them immediately at the present 
extravagant price to Holland. Both mines are not far 
from Ruhrort harbour, and connected with it by a tram- 
way, so that they will be able to deliver their coal on 
board 2s. to 2s. 6d. per ton cheaper than any other mine of 
the district could undertake to do. This French company 
has no doubt made an excellent bargain, and has extra- 
ordinary prospects, being the nearest coal proprietors to 
Holland, and they are also largely interested in the new 
steel works close to the mines, which is another constant 
customer. 

RAILWAY MATERIAL. 

The railways in the north of Germany are all more or 
less renewing or enlarging their plant, which bas heavily 
suffered under the unforeseen exigencies of the war. To 
the Eastern Railway of Prussia, tenders for steel tyres had 
been handed in by English and German firms, ranging from 
171. 15s. to 332. per ton, when the Osnabriick Steel Com- 
pany, offering the lowest price got the order. Rails for the 
Bebra-Hanau Railway were given away at the price of 
107. 178. 6d, to the Phenix Iron Company at Laar, on the 
Rhine, and iron railway bridge work for the same line at 
202. 15s. per ton, erected on the spot, to the firm of T. V. 
Dreyse, in Sémmerda,” Again, the Osnabriick Steel Com- 
pany carried an order for a considerable quantity of Besse- 
mer steel rails for the Hanover State Railway at the price 
of 141 15s. per ton. Orders for locomotives were given by 
the Thuringian Railway for passenger train engines at 
30002, to Henschel Sons, in Cassel, by the Berlin-Gérlitz 
line ; the same kind of engines at 28632 to M. T. Woeh- 
lert, of Berlin. Again, six heavy passenger locomotives, 
with four coupled wheels, were taken by the same firm at 
31802, and six heavy goods train engines, with six coupled 
wheels, at 8420/. each from the same railway. 


Iron SHrrBurLpine. 
It was a long time before the shipbuilders of North 
Germany took to iron shipbuilding, timber being still 
cheap and an abundance of good carpenters at hand, while 
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skilled mechanics, conversant with iron shipbuilding, have 
been very scarce. This, however, has completely changed 
during the last four or five years, and a number of iron 
shipbuilding yards are now in existence on the German 
shores of the North Sea and the Baltic. The firms of 
Waltjen and Lange, at Bremen, some years since con- 
structed a number of fine sea-going steamers, and at Bremer- 
haven and Grestermiinde other yards are beginning to do 
the same. The Reiherstieg-yard of Messrs. Godefroy and Co., 
at Hamburg, long ago gained a well-merited reputation for 
its iron ships and marine engines. The North German 
Shipbuilding Company, at Gaarden, near Kiel, which was 
formed in 1867 only, has at this t nine ste $s on 
the stocks of between 450 and 1500 tons, builders’ measure- 
ment, for German, Danish, and St. Petersburg firms. It has 
also constructed some heavy tug-boats, like the Hercules, 
and large iron barges for the transport of stores for the 
German navy. The new Rostock Shipbuilding Company is 
doing a fair business in iron sailing ships, and the Vulcan 
Engine and Shipbuilding Works, near Stettin, have a large 
iron-plated turret-ship, of the Monarch class, called the 
Barbarossa, on their slips, as well as smaller steamers for 
the merchant navy, A new firm, the Stettin Engine and 
Shipbuilding Works, at Grabow, near Stettin (formerly 
Miller and Holberg) have just begun business, and the 
yards of Devrient at Dantzic, and Mitzlaff of Elbing, are 
building a number of iron ships, besides some torpedo boats 
for the German navy. Though these German yards cannot 
compare with those of England and Scotland, it must be 
admitted that they have made a very fair start. 





Prices or Iron. 


The iron and steel trade of Rhineland was unusually 
brisk during the month of January, and even the Alabama 
difficulty has as yet had no influence on the price of metals 
in this country. The store-rooms at the iron works are all 
empty, and the blast furnaces work again with greater ease, 
as they now again are able to obtain fuel and iron with 
some regularity, the great transport calamity having much 
subsided. The exorbitant prices demanded for coal some 
time ago, have considerably gone down, and are expected 
soon to reach a reasonable level. Prices paid in January 
per ton were as follows: 
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Brown hematite (manganiferous ) 
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CoMMERCIAL AND INDUSTRIAL ENTERPRISE. 

Schénberger’s “‘ Exchange and Commercial Report,” for 
1871 gives an abstract of the movement of the money 
market in Germany, as far as it was concerned, in new 
commercial and industrial enterprises in that year. Four 
State loans came out, taking 11,500,000/., besides twenty- 
four loans of towns absorbing a capital of 8,180,000/., and 
thirty-four loans of railways to an amount of 18,166,000/., or, 
together, loans 32,796,000/. The fever of promoting new 
companies was very great, and created 113 new banks and 
185 new industrial and commercial undertakings, the former 
requiring 42,900,0002, the latter 15,000,0002, together 
57,900,0002., or in all 90,696,000/, sterling. 
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ROLTZ’S SAFETY VALVE. 

We illustrate, above, a very effective form of safety 
valve, designed by Professor J. Roltz, of Prague, which is 
now being used by the Avonside Engine Company, Limited, 
of Bristol. It will be seen from the section, that the valve 
seat is connected by light radial feathers to a hollow cy- 
lindrical body having an external diameter equal to the 
internal diameter of the seat, and projecting above the 
latter for the height of 1Jin. Over this hollow cylinder 
the valve fits freely, the valve being itself cylindrical, with 
the lower edge coned to fit the valve seat, and provided at 
its top—which is closed—with a conical depression for re- 
ceiving the pin through which the pressure of the lever is 
transmitted to it. Finally, it will be observed than an iron 
pipe, of about 1 in. bore, is led downwards from the hollow 
cylindrical body on which the valve slides, this pipe extend- 
ing down so far that its lower end communicates with steam, 
the pressure of which is unaffected by the blowing off of 
the valve. 

The action of the arrangement will be readily understood. 
In an ordinary valve, as soon as the latter lifts from its 
seat, there is a diminution of the pressure exerted on the 
under side, and hence the height of lift is limited, not 
merely by the increase in the pressure of the spring balance 
as the valve rises, but also by the reduction of the lifting 
pressure. In the case of the valve we are now describing, 
on the other hand, the full boiler pressure is exerted on the 
under side of the valve even after the latter has risen from 
its seat—the steam exerting this pressure being led into 
a hollow cylindrical body by the pendant pipe already re- 
ferred to—and hence the height of lift attainable, and con- 
sequently the area available for the discharge of steam is 
greater than with an ordinary valve. We understand that 
practical experiments made with this valve prove it to act 
most efficiently in preventing a rise of pressure in the boiler 
above that to which the valve is loaded, and the simplicity 
of the arrangement is a great point in its favour. 

It will be noticed from our engraving that the Avonside 
Engine Company do not use pins for the fulctum of their 
safety valve levers, but employ knife edges, as shown, and 
transmit the pressure of the lever to the safety valve 
through a pin pointed at each end. This arrangement is 
far preferable to that formerly generally adopted of using 
joint pins, and we are glad to see that it is now coming 
largely into use. 


THE PORTABLE FIRE PUMP. 
To THE EpitTor oF ENGINEERING. 

S1r,—In justice to my late father, I must ask your per- 
mission to refute the statements of Messrs. Shand, Mason, 
and Co., in your issue of Feb. 23rd. In the year 1844, 
my father constructed two hand pumps, one large and 
one small. These he submitted to Mr. Merryweather, and 
they were left in that gentleman’s office, and shown by him 
to the late Mr. Braidwood, who meeeee his approval of 
their construction, and in the year 1818 he had one made by 
Mr. W. J. Tilley, almost identical with the hand pump 
invented by my late father in 1844. The hand pump re- 
gistered in 1850 was an enlarged and improved edition of the 
earlier invention; and the statement of Messrs. Shand, 
Mason, and Co., that “the so-called improvement” was “ the 
use of gutta-percha, instead of metal valves,” is utterly 
erroneous, no mention whatever being made in the registration 
of any special valve. I am aware that the late Mr. Braid- 
wood claimed to be the inventor of the modern hand pump, 
but he also claimed to be the inventor of the portable canvas 
cistern, for which the Society of Arts awarded their silver 
medal, not to Mr. Braidwood, but to Mr. W. Baddeley. 

1 am, Sir, yours obediently, 
A. BappELey, 7 
Assistant Superintendent, Manchester Fire Brigade. 
London, February 27, 1872. 
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Loxpon Association oF Forsmen ENGINEERS AND 
DraveGutTsMEN.—At the ey ! meeting, to be held on 
Saturday next (to-morrow), at the City Terminus Hotel, 
Mr. Laird will read a paper on “ The Treatment of Cast Iron 
tor Mechanical and Constructive Purposes.” 
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MODE OF DRIVING PORTABLE DRILLING AND BORING TOOLS, &c. 


DESIGNED BY MR. JOHN PATERSON SMITH, ENGINEER, GLASGOW. 
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Wz illustrate, above, a mode of working portable tools for | pulley, ¢, runs loose on a stud handle, d, fixed in the frame, | driving drills used in bridgework, but of this we cannot give 
drilling, boring, a polishing, &c., designed and | ¢, which latter is also bored out to receive the central spindle, | a description. On some future occasion we may perhaps 
patented by Mr. John Paterson Smith, of Glasgow. The | a, and back centre screw, h. The grooved pulley, c, has | illustrate it. 
arrangement will probably at once remind our readers of | fixed on it a bevel tooth pinion, f, which gears into and 
“hair brushing by machinery,” and Mr. Smith’s plans really | actuates the wheel, g, on the centre spindle, a. The adjust- PIPE JOINTING 
consist in adaptations of the mode of driving a rotary brush, | ing screw, h, is fixed into framing, ¢, by cotter, é, an the * 
used by the hair-cutting fraternity, to the varied require- | box screw back centre nut, j, is arranged in the usual way. _ To THE Epiror or ENGINEERING. 
ments of the workshop. Fig. 6 is a plan of a single spur-geared boring, drilling, | __St@,—With your kind permission I will lay before your 
Fig. 1 of our engravings is a perspective view, showing | widening, or other tool specially useful where the work to readers a system of pipe jointing, which may be interesting 
one method of operating with a portable tool et by | done is of a heavier class than is suitable for the modification | to some. As will be seen from the sketch, the spigot eo 
Mr. Smith. In this figure, ¢ is an overhead , driven | represented in Fig.2. In this case a is a central spindle | #04 the socket formed so as to admit of them _— 
from the prime mover by the belt, f, and pulley, g. The | having one end formed as a socket to receive the cutter, b. together, as turned and bored pipes are, but only enough to 
shaft, e, is carried on bearings, hh, and has glenedl on ita | The V grooved pulley, c, is fixed on a counter indle, d, | secure stability ; a narrow strip o lead in front, only 1 in. 
groove or key way, i, running its whole length. The pulley, | running in bearings in the frame, ¢, which is also bored out | " breadth (which is as much as can be caulked in a common 
j, is bored out for the shaft, and fitted with a key or feather | to receive the centre spindle, a, and back centre screw, h. socket und«r ordinary circumstances), will ent escape ; 
to suit the key bed just mentioned, and it is moreover so | The counter spindle, d, has keyed on it a tooth pinion, /, this to be formed of small lead tube, put in somewhat as 
mounted as to be easily moved or shifted along the shaft to | which gears into a wheel, g, fixed on the centre spindle, a, | Y4tD 18, with an iron that will flatten it in course of the 
any position between the bearings, hh; this pulley, j, has | The adjusting screw, h, is fixed into the frame, ¢, by the | eration: then the whole driven tight together will make a 
formed in its periphery a Y groove to receive the elastic or | cotter, 1, and the box screw back centre nut, J, is of an ordi- | perfect joint. ° 
other endless band, &, which conveys the motion to the | nary kind; & is a handle fixed in the revolving frame, e, by 
grooved pulley, ¢, of the portable tool. Z represents the | means of which the driving pulley, c, and spur pinion, f, are 
work to be operated upon held in the vice, m, attached to the | carried round the periphery of the spur wheel, g, thus giving 
workman’s bench, n. The hands, 00, of the operator grasp | means for tightening up the driving band. 
the handles on the movable tool, and guide and direct it Fig. 7 is a section of a grinding or polishing tool, arranged 
when in operation, as shown. to be worked in the same way as the drills described. 
Fig. 2 is a longitudinal vertical section of a tool suitable | In this figure a is the centre spindle, on which are fixed the 
for drilling, boring, widening, or other purposes, similar to | disc or collar, 6, and Y-grooved pulley, c. The disc, d, is 
the modification delineated in Fig. 1. In Fig. 2, a is the | free to slide longitudinally on the spindle, a, and to adjust 
centre spindle, having one end formed as a socket to receive | closer to disc, b, by screwing up the nut,e. The cylindrical 
the drill or other tool, 5, and on this spindle, a, is fixed the | grinder or polisher, f, is held between the two collars, b and 
V grooved pulley, c, for receiving the driving band or power | d. On the spindle, a, two loose guiding handles, gg, are 
transmitter. Two tubular or loose handles, dd, are also | mounted, so that the spindle rotates within them; the 
mounted on the spindle, so that the latter rotates within | collars, h h, keep the handles in position on the spindle. 
them, Fig. 8 is a tront elevation of a sawing or cutting tool, 
Fig. 3 is a side elevation, and Fig. 4 a sectional elevation oho tetven in the same way. Here a is th i 
of means proposed by Mr. Smith, for fixing drilling, boring, | on which the tubular bush, b, with enlarged collar, b', for a where molten lead co 
or other cutters in holders, when tools are to be | fixing saw freely revolves. The y- ved pulley, c, is | with Y 2 
operated as portable hand tools. In these figures, a is the baped on the tubular bush, 4. The collar or dise, d, is free | that there would thus be a very considerable saving in lead 
cutter holder, having one end formed to enter the socket of | to slide on the tubular bush, b, and the saw or cutter, f, is | and yarn, none whatever of the latter being required; there 
the portable tool spindle, while the other end is taper or cone | held between the collars, b' and d, by screwing up the nut, e. | would also be a saving in labour. In this way joints could 
ped, with a slit, 5, to receive the small steel cutter, d, and | The guiding handles, gg, may either be fixed to or free to | be finished in some’ _like the time usually occupied in 
the bridge of the taper thimble, c. The taper thimble, c, is | rotate pony 5 spindle, a. utting in yarn, and other preparations for running, 
bored out to fit the cone, and has a bridge at the wide end to | Besides the arrangements we have illustrated, Mr. Smith | but they may be made with equal propriety with molten 
pass up the slit. The steel cutter bears on this bridge, and | has also designed applications of the same mode of driving | lead, and with very considerable saving in material and 
the harder the cutter is pressed on the work the more firmly | to working, planing, and moulding cutters for wood, and a | labour. 3 
the taper thimble compresses the slit cone and causes the slit | variety of other modifications. We have, however, we think | I must not neglect to state that I am aware there is no- 
cone to grip the cutter. given sufficient description of the plans to explain their | thing new in the idea of jointing with lead in the form of a 
Fig. 6 is a sectional elevation of a bevel gear tool suitable | nature, and we need merely add that there is, no doubt, | rope or otherwise. I only wish to submit that stability may 
for 0 erating in a horizontal, vertical, or angular direction. | a variety of light work for which tools so driven might be | be obtained by driving without the expense of turning and 
In this view, a is the central spindle, having one end | advan y employed. Mr. Smith has also designed a | boring, that 1 in. of lead, of the oe 
formed as a socket to receive the tool, 6. The V grooved | special modification of his system, intended to be used for make a perfect and durable joint, put in ei cold or hot, 
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e centre spindle, This system might be adopted with ype propriety in 
could only be put in 
ulty and uncertainty. It will be at once apparent 
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and that the cost will be very much under that of joints of 
an ordinary form. : ai ; 
am, Sir, yours truly, 
24 J oun LockTrE. 
February 26, 1872. 








STANDARD LIGHT RAIL SECTIONS. 
To Tus Epiror or Exeineerine. 

S1z,— Having seen several articles in your valuable paper 
on the subject of “Light Rail Sections,” designed by Mr. 
Sandberg, we beg to enclose a letter written oy Mr. ir. N. 
Forney, of New York, which appeared in the Chicago Rail- 

of the 3rd inst., referring to “ Standard Light 
nd that tleman for us, and being 


Rall Sections, by that gentleman for u 
in reply to a letter of Mr. Sandberg published in that same | 3; 


paper on the 27th ult. 

e send you this slip and explanatory diagram for inser- 
tion in your columns, thinking it may interest your readers 
to see Mr. Forney’s excellent letter. 

ours truly, 
HEyYeRpaxt, Scuiseere, anv Co, 
10, Cornhill, February 22, 1872. 


Lieut Ratt Sections. 
To the Editor of the Railroad Gazette. 


In the Gazette of January 27th Mr. C, P. Sandberg has 
published a letter comparing his standard light rail sections 
with those I have designed for Messrs. He , Schinberg, 
and Co. Exerwernine has also publi an editorial of 
similar pespet to Mr. Sandberg’s letter. Quite naturally, 
they both seem to regard the question from the manufacturer’s 
point of view, whereas the parties here who buy rails are 
most interested in their quality, or wearing capacity. From 
the sketch, which represents an outline of sections of 
30 Ib. rail ye pepe is Mr. Sandberg’s, and the heavy 
one mine), it will be seen that the difference between the two 
is not we | great, and is chiefly due to the height and width 
of base. It is quite true that the vertical stiffness is increased 
very nearly as the square of the height, but it is quite as im- 
portant that the base should have sufficient bearing on the 


cross ties as that the rail should have vertical rigidity. 




















In order to increase the height of his rail and maintain 
the angle of 16° for the head and base, Mr. Sandberg found 
it necessary to reduce the size of the head, and at the same 
time narrow the base. There is, therefore, less material in 
the head for wear, and a narrower base, so that the liability 
of the latter cutting into the cross ties is very much in- 
creased, while at the same time the angle of the base gives 
more material in that part of his section than is contained in 
that of my design, which is wider. 

There is also another feature about the reduced angle 
referred to above which is worth consideration. It is quite 
true that a rail with a narrow base, whose angle is more 
obtuse, is easier rolled than a narrower one, the top of which 
slopes at a more acute inclination. Therefore it is necessary 
in making rails of the latter pattern, to use better material 
in order to fill the rolls, and to that extent are the sections 
designed for Messrs. a Schénberg, and Co., a pro- 
tection to the consumer of rails, in obliging the manufacturer 
to use good iron. With reference to ‘the difficulty of manu- 
facture, the firm referred to assure me they will have no dif- 
ficulty in filling orders for rails of this pattern at the same 
prices as those of Mr. Sandberg’s. 

It is, of course, to be regrotted that there should be two 

tterns so much alike, but inasmuch as those for Messrs. 

eyerdahl, Schinberg, and Co., were designed without the 
knowledge of, and, in fact belore, those of Mr. Sandberg, and 
the two are now before the public, their value must be 
determined by their respective merits, to decide which we 
know of no more competent body than the Iron and Steel 
Institute of England. 

In conclusion, let me add that had Mr. Sandberg’s light 
sections been made public before I was called upon to make 
such designs, I should have hesitated before departing from 
his knowing that he has made rail sections a special 
study, and devoted much time and thought to the develop- 
ment of the best form. Having, however, reached conclu- 





sions independently of him, which differ somewhat from his, 
I feel called upon to defend them until convinced of their 


error. 
M. N. Foryey. 


LOCOMOTIVE VALVE GEAR, 
To Tue Eprror oF ENGINEERING. 
Srn,—Noticing in your last week’s impression a reprint of 
my oe read before the Cleveland Institution of Engineers, 
would you kindly allow me to make a correction in your last 
paragraph. This I find has occurred in the original pa : 
Fig. To. “Engine forward,” and Fig. 13 “ Engine oo 
ward,” are as the engine omg was running, while 
Fig. 10, “ Engine forward” and Fig. 11 “ Engine ward,” 
are the diagrams as modified by means of the machine, and 
to which the engine was adjusted. Also let me add that the 
i deseribed by the machine are uniformly 8 in. long 
from the termination of the curve right and left, those given 
in your — being somewhat less ao gthiet 
he widt <n vertically is the ength o 
the travel of the slide valve. 
Yours faithfully, 


. Samust Hanyang. 
Engine Works, North-road, Darlington, 
February 27, 1872. 











ON THE ACTION OF STEAM IN THE 
CYLINDER OF A STEAM ENGINE.* 
By Mz. Groner Romayzs, C.E. 
(Concluded from 181.) 

CoNsIDERING next the heat out by steam in 
being condensed into water, the author believed it perfectly 
reasonable to expect that if steam» be condensed under 
conditions exactly similar to those: under which it was 
generated, it will give out ex as much heat as 
was required to produce it. If thiasbe the case, it follows, 
that if the steam be condensed (as in the first suppositi- 
tious case) in a close vessel where the pressure of the 
atmosphere is not allowed to take effect on it, there will be less 
heat given back than if the uniform pressure of the atmo- 
sphere had been allowed to act all the time, for in this latter 
case a certain amount of mechanical energy would have been 
imparted to it. A very obvious experimental illustration of 
this is seen in every condensing engine. In such an engine, 
working non-expansively, there can be no condensation in 
the cylinder owing to work done, because the steam is simply 
produced under a given pressure, and increases in quantity 
as the heat is applied in the boiler, and the piston recedes 
before the steam in the cylinder to make room for the in- 
creased quantity. If this steam gave out as much heat 
when condensed in vacuo as it would if eondensed at its own 
pressure, as much heat would be found in the condenser as 
was imparted. in the boiler, excluding the loss by other 
causes than the work done, and there would be no loss of 
heat, although there is a certain amount of work done by the 
heat, which is absurd. Hence the author inferred that in the 
case of an engine not working rs mennaey_ | the loss of heat 
by condensation, under a smaller pressure than that at which 
the steam was produced, isthe exact equivalent of the work 
done by the steam—a point not considered in the recent dis- 
cussions on this subject. As a large amount of the heat 
sent to the condensing water—sometimes nine-tenths of the 
whole, or even more—must be thrown away, this constitutes 
the chief source of waste of heat in condensing engines. If 
the steam were not to be condensed in a separate condenser, 
but’ allowed to liquefy itself by indefinite expansion, the 
resultant water which would contain all the unused heat 
could all be returned to the boiler, and the dead loss of 
heat would be very small, hence it would Lo to be 
more economical, so far as fuel is concerned, to let the 
steam liquefy by expanding than to condense it by means of 
water, which cannot be returned to the boiler; that is to 
say, it is better to take the heat out of the steam in the form 
of work than by means of condensing water, the most of 
which must be thrown away. But as it is not found to pay 
to expand steam down to a very extreme degree, it is worthy 
of inquiry what practically limits the economical expansion 
of steam. No work can be accomplished until all the fric- 
tion of the piston, &c., is overcome, which is one cause of 
limitation of the degree of economical expansion, so far 
as the final pressure is concerned. Then there is the cost of 
the steam power, including cost of fuel, cost of machinery, 
repairing, renewing the machine and boilers when they are 
worn out, besides the cost of labour, oil, &c. Another limit- 
ing cause is seen in the necessity for using large and expen- 
sive engines and strong boilers if a great amount of expan- 
sion is required, because, beyond a certain point, the extra 
cost of the necessary machinery will outweigh the saving in 
fuel, although there are cases in which the saving of fuel is 
of the utmost importance, as when it is very dear or on 
board ship. Although not more than about one-tenth of the 
heat of the water in condensing engines can asa rule be 
utilised in the engine, still there may occur cases in which it 
can be used in other ways, as in works where, besides the 
steam power, much hot water is wanted. In such cases, if 
as ampch belting water is wanted as can be produced, it would 
evidently be best to expand the steam down to about the 
atmospheric pressure, and to use the exhaust steam for boil- 
ing the water by condensing it at 212° Fahr., and 14.7 lb. 
pressure on the square inch, thus putting the engine under 
exactly the same diti as a non-condensing engine ; 
and in such a case it seems that the heat in the steam 
engine is used to the best possible advantage. The 
author next considered the value of the steam jacket, 
taking for granted that saturated steam expanding in a 
cylinder after its admission is cut off liquefies to a certain ex- 
tent—the amount of expansion determining the extent of 
the liquefaction. To take a case. The steam is expanded 
down to a pressure of 10 Ib. on the square inch, the tempera- 


* Abstract of Paper read before the Edinburgh and Leith 
Engineers’ Society. 











ture corresponding being 193.3" Fahr., from such an initial 
ressure a8 will cause one-tenth of the whole weight to be 
iquefied—which is a very extreme case. These Conditions 
ve 10 per cent. of the contents of the cylinder by weight 

in water at 193.3° and 90 per cent. of steam at the sams 

a a. suppose A pressure x the condenser 

. on square inch, correspon temperature 

of 126.3°; the question arises: Is it better toe 

that one-tenth of water in the cylinder, or let it go to 

the condenser along with the steam. It would be pel all 

reduced in temperature by 67° by allowing it to go to the 

cond , hence the author thought it better to re-eya: 

it without letting it cool so far; but it seemed to him to be a 

saving which must fall conai ly short of raisin 

of all the water evaporated through 67°, 

ae to the boiler through 6.7°, 


When the water formed in the 

to the condenser with the steam, there will 
accumulation of water in the cylinder which 

would prevent; and in this way the jacket would seem to be 
of more use than in saving heat. 

In further illustration of his subject, the author gave the 
results of certain calculations relative to the efficiency of heat 
— to produce steam, according to the manner in which 
the steam is used, the calculations having no reference to 
of the causes which, in practice, go to pm 
steam. The steam is in all cases nt? be kept dry and 
saturated by means of the jacket in examples where it is 
expanded, the examples being purposely chosen to show 
number of gradations from a very low up to a very high duty 
and the total amount of heat imparted to each pound of steam 
being compared with the number of thermal units which are 
usefully expended in each case : 

1, Steam 20 lb. per square inch, without expansion or con. 
densation. 

Feed water, 212°. 

Useful work, 15,142 foot pounds, or 19.6 thermal units, 

Heat imparted to steam, 1150-9 — 180.9 or 970 thermal 

units. 
Ratio of useful to total heat, 0.020. 
2. Steam 301b. No expansion or condensation. 

Feed water, 212°. 

Useful work, 29,638 foot pounds, or 38.4 thermal units. 

Heat imparted in boiler, 1157.8 — 180.9 or 976.9 thermal 

units. 
Ratio of useful to total heat, 0.039. 
8, Steam 30]b. Cut off #rds stroke, without condensation. 

Feed water, 212°. sed Th peeeiey 

Av pressure, say, " 4 

Useful work, 38,694 foot pounds, or 50 thermal units. 

Heat imparted in boiler, 976.9 thermal units. 

Ratio of useful to total heat, 0.051. 
4. Steam 601b. No expansion or condensation. 

Feed water, 212°. 

Useful work, 45,727 foot pounds, or 59.2 thermal] units. 

Heat imparted in boiler, 989.8 thermal units.. 

Ratio of useful to total heat, 0.06. 
. Steam 60 Ib. Condensation, but no expansion. 

Pressure in condenser, 2 lb. 

Temperature of feed water, 126.3°. 

Useful work done, 58,547 foot pounds, or 75.8 thermal 


units. 
Total heat imparted in boiler 1170.7 — 94.3, or 1076.4 
thermal units. 
Ratio of useful to total heat, 0.07. 
. Steam 601b, Cut-off, }rd stroke, no condensation. 
Feed water, 212°. 
Average pressure, 41.1 1b, 
Useful work, 79,947 foot-pounds, or 103.5 thermal units. 
Heat imparted in boiler, 1170.7 — 180.9, or 989.8 thermal 
units. 
Heat imparted by jacket, 62.0 thermal units. 
Total heat imparted, 1051.8 ,, pa 
Ratio of useful to total heat, 0.098. 
7. Steam 60 lb. Cut-off, ird stroke, and condensed. 
Feed water, 126.3°. 
Pressure in condenser, 2 |b. . , 
Useful work, 118,407.3 foot-pounds, or 153.4 thermal units. 
Heat imparted in boiler, 1076.4 thermal units. 
by jacket, 62.0 e - 


” 
Total heat imparted 1138.4 
Ratio of useful to total heat, 0.135. 
. Steam 60 lb. Cut-off, 3th stroke, and condensed. 
Back pressure, 2 lb. 
Temperature of feed water, 126.3°. . 
Useful work, 151.416 foot-pounds, or 196.1 thermal units. 
Heat imparted in boiler, 1170.7-—94.3, or 1076.4 ,, » 
” » by jacket a 1011 , » 
Total heat imparted ... - «« W775 » 2» 
Ratio of useful to total heat, 0.166. : 
. Steam 1201b Expanded 16.721 times, that is, cut-off at 
0.0598 of stroke ; and condensed 
Pressure in condenser. 2 lb. 
Temperature of feed water, 126.3°. ‘ 
Useful work, 216,222 foot pounds, or 280 thermal units. 
Heat imparted in boiler, 1185.6—94,3, or 1091.3 5 
by jacket 166.7 » 


Total heat imported ... 


” ” 


po 1268.0 » 
Ratio of useful to total heat, 0.222. 

In this very extreme case it requires (1133—137=) 996 
thermal units to evaporate | Ib. of water of the final pressure 
(about 6 Ib. uare inch) from water of the same temper: 
ature, namely, 137°; but 166.7 thermal units were 1m of 
by the steam jacket, and hence about jth of each pound 
steam would have been condensed but for the jacket. 
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APPARATUS FOR MEASURING THE RATE OF EFFLUX OF STEAM{BY REACTION. 


DESIGNED BY MR. GEORGE WILSON, C.E., WESTMINSTER. 


a 


EXPERIMENTS AND RESEARCHES OF 
THE EFFLUX OF ELASTIC FLUIDS. 
BY GEORGE WILSON. : 
Continued Page 138. 
EXPERIMENTS ON THE ope on Brmax BY REACTION. 
61. THE experiments given in the previous articles 
on the efflux of air as an elastic fluid, are deficient 
for the solution of two important questions. The 
first relates to the flow under pressures of efflux ex- 
ceeding 24 in. of mercury, equal to about, 11.75 lb. 
on the square inch above the atmospheric pressure, 
the limit in the experiments hitherto described. To 
be useful in qunesal ngiacering practice the pressure 
of efflux ought to be continued up to about 100 Ib. 
pressure above that of the atmosphere. The second 
18 both & physical and a practical question; for 
ascertaining if the loss of the volume of efflux, which 
rolume has been shown to decrease with increased heads 
of pressure, is due to the loss of head which would di- 











minish the velocity of the atoms; or, to the unknown 
action of the atoms by which their velocity would not be 
diminished from that due to theory or the whole head. 
a be made clearer by working out an ex- 
ample. 

62. In experiment No. 66, Table IL, page 73, 
the pressure of the efflux, above that of the atinos- 
— is equal to a column of mercury 24 in. in 

eight, as given in column 2. The experimental 
volume of the efflux is 927.35 cubic inches in a 
second, as givenin column 11. That volume, divided 
by the sectional area of the efflux tube, gives 
927.35 . 
<n 9G 7.06. in, 
121737 7617.65 in., 


equal to 634.8 ft., for the velocity of the efflux in a 


second, The head for that velocity, by the 
formula,is * 

634.8 6963.94 ft. 

64.339 








ETN 
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‘The theoretical volume of efflux, given in column 
12, is 1266.225 cubic inches, which, reduced in like 
manner, gives 866.777 ft. as the velocity of efflux in 
a second ; the head being equal to 11674.4 ft. 

That theoretical volume of efflux 1266.225 cubic 
inches in a second, may be represented by a column 
of air 866.77 feet in height—the length of column 
flowing in a second—and having a sectional area of 
.121737 square inch, equal to that of the efflux tube. 

The experimental volume of efflux 927.35 cubic 
inches in a second, may be represented, firstly, by 
a column 634.8 ft. in height, having a full sectional 
area of the efflux tube, or, secondly, by a column 
866.777 ft. in height, equal to that of the theoretical 
column, having a part of the sectional area of the 
efflux tube. 

In the first hypothesis the experimental velocity 
of the atoms would be at the rate of 634.8 ft., and 
in the second 866.77 ft., inasecond. Both of those 


' velocities of the atoms, on the conditions stated 





154 


ENGINEERING. 


[Marcu 8,. 4872, 











would give an equal volume of efflux in the given 
time. , 

63. The experiment selected in the last paragraph 
for an example, was made with an efflux tube formed 
for the contracted vein ; it might, therefore, be con- 
cluded without further consideration that, of the 
two hypotheses, the experimental velocity 634.8 ft. 
in a second would be correct, inasmuch as the vein 
could not be contracted. 

64. The experiments given in Table IV., de- 
scribed in paragraph 29, page 88, also the mo 
ments made by others, have all shown that the form 
adopted for the contracted vein gives a full section 
of efflux of the fluid. 

65. However conclusive it may appear to be, then, 
that the velocity is 634.8 ft. in a second, neverthe- 
less (as the action of the atoms of elastic fluids is un- 
known) until the velocity of the atoms can be 
ascertained by experiments, this question cannot be 
considered satisfactorily solved. 

66. It has been stated in paragraphs 5 and 9, 
page 35, that the pressure of the efflux of a fluid flow- 
ing out of an orifice against a plane surface is equal 
toacolumn of the fluid having double the height, 
constituting the head and a sectional area equal to 
that of theefflux orifiee,and, reciprocally, action and 
reaction beimg equal and contrary, an equivalent 
force is produced at the back of the orifice of 
efflux, as at B, Fig. 3, page 35. 

67. It would not be practicable to measure with 
precision the force of the reaction of efflux by an 
apparatus placed at the back of an orifice inside a 
reservoir of water, or inside a_ boilerscontaining 
steam or air. This, however, can be done in the 
manner described in paragraph 9, page 35, and the 
apparatus shown by Fig. 18 on the preceding page, 
was specially designed and constructed for the pur- 
»08e of ascertaining the velocity of efflux of steam 

y its reaction. 

68. AA are two stron cast-iron stands h 
together in an upright position, 9 in, apart,“by the 
wrought-iron bolts, B B. 7 

At the top of these stands,four ¢ast-iron friction 
wheels, C C, each 7in. in diameter—two on tach 
stand—run in long beari of small diameter. 
These friction wheels are jpecufately turned, and 


their potehemee coned or knife-edged. When on 


each 
vities, 

, which 
. square 


their bearings, the two on each stand ove 
other in such a manner s@/As t@ form slight 
as shown in the figure. ) ; 

D is a strong cast-i hollow cham 
may be termed a rea sxhamber, 3; 
inside measure. The Thickhess of the neta! is a 
full eight-tenths of aminch, and the | hof the 
chamber is 2 ft. 9 in. hie chamber, previously to 
being used, was tes ydraulic pressure up to 
600 Ib. on the squaré inch, | 

EE are two hollow wrought-iron trunnions 
1.75 in, in diameter, which are screwed—in the same 
axis—into the reacting chamber, D, one on each 
side, as shown. ‘These hollow trunnions are accu- 
rately turned, and they rest and oscillate in the 
cavities formed by the overlapping friction wheels. 
‘ne of the trunnions, at F, has the end closed by 
a cap; the other has its end open, and is connected 
with a flexible feed tube communicating with the 
boiler. The trunnions are screwed into the sides 
of the reacting chamber at about two-thirds of its 
length from one end, so that, measuring from the 
xis of the trunnions, one end of the reacting 
chamber is longer than the other. 

G is a wrought-iron lever-arm, screwed into the 
end of the reacting chamber, 

ll is a weight with a tightening screw sliding on 
the lever-arm. 

I is a spring balance hung to the lever arm, 

J is a thermometer screwed into the top of the 
reacting chamber, the mercurial bulb of which 
descends 1.5 in, into, or to the centre of, the re- 
acting chamber. This thermometer registers the 
temperatures from ]S0° to 400° Fahr. 

K is a Bourdons pressure gauge screwed to a 
short tube leading into the »eacting chamber. 

L is a blow-off cock. 

M is the efflux tube serewed down over an aper- 
ture 3in. in diameter, cut into the top of the re- 
acting chamber. The centre of that aperture is 
7 in, from that end of the reacting chamber. To 
the top of the efflux tube a slide valve is screwed 
down by means of the holes shown in Fig. 15, page 
87, and by this valve the orifice of efflux is closed 
or opened as desired. 

N is a spirit level for adjusting the reacting 
chamber to a horizontal position. 

O O is a wrought-iron tube 1.75 in. in diameter, 








one end of which, P, has a female thread, which 
screws on to,a,thread cnt on the end of the hollow 
trunnion, The other end of that tube at Q is con- 
nected by a union to the feed tube communicating 
with the boiler. That wrought-iron tube, O, when 
screwed together, forms a sort of universal joint, 
and is composed of elbows, with threads cut on the 
ends of them, which screw into collars, RR. The 
threads, both at the ends of the elbows and inside 
the collars, are all ground and polished, so as to 
work with the least possible friction, and when 
put together, instead of being screwed up tightly, 
they are all left about one turn back. These joints, 
although being loose and free to turn, are practi- 
cally steam-tight, giving no trouble at pressures of 
120 Ib. on the square inch. 

69. The action of the apparatus when adjusted 
consists simply in the steam flowing out of the 
boiler through the flexible tube, O, and hollow 
trunnion, E, into the reacting chamber, D. On 
opening the slide valve, M, ‘the steam then flowed 
through the efflux orificeinto the atmosphere, and, by 
its force of reaction, pressed downwards that end 
of the chamber, and, consequently, forced the 
lever arm, G, upwards, That force, by reaction, is 
shown by the spring balance, I, when hung at an 
equal distance from the axis of the trunnions to that 
of the centre of the orifice of efflux. When the 
spring balance is hung at any other distance from 
the axis of the trunnions, the leverage has to be 
taken into account for calculating the true reactive 
forces from those indicated. ' 

70. When the hollow trunnions, E E, screwed 
into the slides of the reacting chamber, are resting 
in position in the cavities formed by the overlapping 
friction wheels, C C,as shown in the figure, the 
reaction chamber is free to oscillate round the axis 
of the trunnions as a centre; and, notwithstanding 
its weet friction in oscillating is practically in- 
appreciable. | 

The feed’ tube commupicating with the boiler 
was 2.5in; in diameter, and was connected by 
flanges to a short pipe fixed into the top plate of 
the steam dome of the boiler. That feed tube, after 
leaving the boiler, curved by means of an elbow 
into, and extended in a horizontal position for a 
sufficient length to clear the boiler; it then curved 
by means of another elbow to a perpendicular posi- 
tion, and extended to within 4ft. from the floor. 
The horizontal ‘part of the tube was lashed to a 
rigidly sup beam, and at the lower end of 
its perpendicular part the flexible tube, O, was 
connected by the union, Q. 

71. The arrangement and adjustment of the 
flexible tube, O, exacted the fulfilment of two con- 
ditions, to ensure a sensitive and proper action of 
the apparatus. 

The first condition was that the least possible 
weight of the tube, O, should rest on the hollow 
trunnion, E. The union, Q, having been connected 
to the supported feed tube, only a certain portion 
of the weight of the flexible tube, O, could, conse- 
quently, rest on the hollow trunnion, E, and that 
portion was almost taken off by means of a cord 
(not shown in the figure) attached at one end to 
the tube, O, close to the collar next to the reactiéh 
chamber, and at the other end to a horizontal 
fixed overhead. By means of this cord the weight 
of the tube could be taken off the trunnion to the 
greatest nicety. 

The second condition for adjustment was that all 
the loose joints of the tube, O, should be arranged 
in such a manner so as to form a universal joint, 
and that those joints should move practically 
almost free from friction, on the application of a 
forceacting througha short distance from the hollow 
trunnion at E, in any direction. 

When these two conditions for adjustment were 
fulfilled, the reacting chamber oscillated on the 
friction wheels with the desired sensitiveness. 

72. After the whole of the apparatus had been 
adjusted for the experiments, the reaction chamber 
could only oscillate out of the horizontal position 
through an angle corresponding to the length of the 
spring balance — out, which, at the most, was 
2}in., and as the spring balance was hung on the 
lever arm, at a distance of about 20 in. for the lower, 
and 30 in. for the higher pressures from the axis of 
the trunnions, the limit of the angle of oscillation 
was, consequently, very small. The only resistances 
caused by that small angle of oscillation would be 
of two kinds, ‘The first would be the work of the 
threads of the trunnion in the first collar pushing 
the suspended flexible tube, O, through that short 
distance, due to the angle of oscillation and pitch of 





the threads; that resistance exercised an ina pre- 
ciable influence on the sensitiveness of oscillation, 

The other resistance would be the friction of 
the threads of the loose joints adapting themselves 
to that fractional movement due to the angle of 
oscillation. All the threads having been ground 
together, and polished in their manufacture, they 
were also, previously to being finally screwed to. 
gether for an experiment, filled with tallow wel] 
worked into them, which caused the friction to haye 
—notwithstanding the pressure of the steam—no 
agg effect on the pressure of the gprin 
balance, as indicated by the reaction of the steam 
during its efflux. 

It was, however, necessary, to ensure the required 
sensitiveness of the apparatus, that grease should 
remain in the threads uring the time of experi- 
menting, otherwise, after it had been evaporated 
by heat, and the threads had become dry, friction 
was shown slightly to exist by means of jerking the 
lever arm, G, with the hand upwards, a few times 
during the efflux of the steam at a constant pressure 
out of the reacting chamber into the atmosphere, 
If the pressures indicated by the spring balance were 
not precisely the same when the apparatus had 
ceased to vibrate after each jerk, it was evident 
that friction affected the pressure due to the re- 
action of the steam. 

73. The flexible tube, O, having been connected 
and adjusted, as described, the pressure gauge and 
thermometer were screwed on the reacting chamber 
and the spring balance hung on the lever arm. The 
reacting chamber was then balanced in a horizontal 
position, indicated by the spirit level, N, by means 
of the sliding weight, H, and the bottom hook of the 
spring balance attached to aheavy weight, S. Astring 
was loosely attached at one end to the end of the 
efflux arm of the reacting chamber, and the other 
end tied to a hook in the floor. That string pre- 
vented the reacting chamber from swinging round 
in the opposite direction to that caused by the re- 
action of the steam. 

74. In consequence of the reacting chamber 
having a greater length from the centre of oscilla- 
tion, or axis of the trunnions, at that end to which 
the efflux tube was screwed down, the difference of 
the leverage, due to the weight of the contained 
steam—which weight increases with the pressure— 
had to be allowed for, as the reacting chamber was 
always adjusted before the steam entered into it. 

75. The whole of the feed tube leading from the 
boiler was well jacketted with felt, and also the 
flexible tube, O, excepting over the joints, to pre- 
vent loss of heat in the steam by radiation. 

76. Three different steam boilers were used in 
the course of the whole series of the experiments 
made with steam, but only two were used for the 
experiments given in these articles. 

The boiler used for pressures up to 34 Ib. on the 
square inch is 3 ft. 3 in. in diameter inside measure, 
7 ft. in length, exclusive of the firebox, and has 
forty internal longitudinal tubes, each 2 in. diameter. 
It has a steam dome 18 in. in diameter and 2 ft. in 
height. The boiler and dome are jacketted with com- 
position 8 in. in thickness. ‘This boiler made as dry 
steam as could be desired, and is capable of working 
up to 80 lb. pressure on the square inch above the 
atmospheric pressure, ‘The constant working pres- 
sure is a 60 lb. 

The other boiler used for pressure from 30 Ib. to 
100 lb. above that of the atmosphere, belongs to the 
London and South Western Railway Company,* 
and is used for the engines working the machinery 
of the Company's locomotive and carriage works at 
Nine Elms. ‘This boiler is 4 ft. 6 in. in diameter, 
and 17 ft. 6 in. in length, including the firebox. It 
has 145 internal longitudinal tubes, each 2 in. outside 
diameter, and also a large steam dome. The boiler 1s 
well jacketted and capable of working up to about 
130 lb. pressure on the square inch above the atmo- 
sphere, although the usual working pressure is from 
80 to 100 Ib. on the square inch, ‘This boiler also 
made dry steam. 

77. The method of conducting the experiments 
was as follows: ‘ 

‘The pressure of the steam in the boiler having 
been got up to that intended for the commence- 
ment of the experiments, the apparatus adjusted 
as described; and the valve, M, on the efflux tube 
closed, steam was let out of the boiler into the re- 





* The writer was indebted to the late Mr. Joseph Beattie, 
the company’s locomotive and carriage superintendent, for 
the use of this boiler, and, also, to his son, Mr. W.G. Beattie, 
for assistance in arranging the necessary fittings and con- 
nexions. 
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acting chamber by opening a valve fixed on the 
steam dome, and that valve was left fully open 
during the time of experimenting. There was, con- 
sequently, a free and constant open communication 
for the steam to flow out of the boiler into the re- 
acting chamber during the whole time of a series 
of experiments. After the reacting chamber had 
been filled with steam a few minutes the blow-off 
cock, L, was opened and shut several times for a 
period of about 15 minutes, until the steam blown 
out was dry, and the whole apparatus had become 
hot. ‘The steam, then, had the temperature due to 
its pressure in the reacting chamber, as indicated 
by the thermometer, J. 

The valve, M, on the efflux tube was at that time 
opened, when the steam flowed into the atmosphere, 
the force of reaction exerted by its pressing down- 
wards that end of the reaction chamber, and pulling 
out the spring-balance on the lever arm, G. About 
half a minute or so after the valve, M, had been 
opened, when all vibration had ceased, the indicators 
of the pressure gauge on the reacting-chamber, and 
also that of the spring-balance were steady, when, 
at a given signal, aided by two assistants, readings 
were taken at the same moment of the pressure 
gauge and thermometer on the reacting chamber, 
and also of the spring-balance, these readings 
respectively denoting the actual pressure of the 
steam flowing out of the reacting chamber, its tem- 
perature, and the pressure or force of the efflux of 
the steam by reaction. ‘The valve, M, on the efflux 
tube having been closed, and the fire attended to, 
the pressure of the steam in the boiler went up to 
that intended for another experiment. The blow- 
off cock was again opened for a short time, then 
closed, and the valve, M, on the efflux tube opened, 
when the readings of the pressure gauge, thermo- 
meter, and spring-balance were again taken. In 
this manner the experiments were continued up to 
the intended highest pressure. 

We shall give with our next article Tables record- 
ing the results of some of the experiments made 
with the apparatus we have just described. 

(To be continued.) 
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Memoire de la Défense de Paris. By M. ViotLEtT-LE-Dvc. 

Paris: Morel. [Price 25 francs. ] 
THE memoir on the defence of Paris by M. E. 
Viollet-le-Duc, ex-lieutenant-colonel of the auxi- 
liary legion of engineers; hasrecently appeared. The 
special interest which attaches itself to this report 
consists chiefly in the technical studies of offensive 
works made around Paris by the Prussians, and the 
defensive works which have been opposed to them. 
But besides, it contains able considerations of the 
first causes of the French disasters, but this un- 
happy subject has been already treated of in a 
large number of publications relating to the late 
war, and we may neglect that, in order to give 
only a good idea of the technical part of the 
memoir. 

M. Viollet-le-Duc, an architect of celebrity, 
offered his assistance at the defence of Paris, when 
the misfortunes deprived the capital of the regular 
troops attached to the engineering service. From the 
month of August he was engaged with M. Alphaud, 
at the head of the volunteer battalions of sappers, 
formed for the most part of navvies attached to the 
service of the city, and of masons and bricklayers. 
After the 4th of September the importance of the 
works to be executed around the eaceinte rendered it 
necessary that the effective force of the battalions 
should be increased, and from this date they formed 
@ legion of 3000 men, half of whom were organised 
im fighting companies. This legion rendered in- 
valuable service during the siege, and M. Viollet-le- 

uc having collected a good number of notes has 
presented them to the public with the good lessons 
they teach. 

The author shows in the first place that the forti- 
fications of Paris could not be considered as seriously 
alapted to defensive purposes, and that whilst the 
city would require a numerous army the forts served 
only as bases for the operations of attack. 

The site of the city is surrounded at a distance 
varying from 6000 to 10,000 yards of plateaux, more 
or less elevated which it was not only absolutely 
necessary to defend, but also that they should be 
made points of attack. 

To this end, the sappers commenced the con- 
struction of important works above Chatillon, at 











Hautes-Bruyéres, at Montretout, at Brinvilliers, 
and at other places, and in the same way they 
established the small works at Marne at the 
Chiteau-de-Meudon, and at Saint Maur. But the 
plans were carried out as if there was unlimited 
time at command, and the most interesting of them 
could not be finished. 

In order to occupy the circle of the heights, and 
to prevent the investment on all sides, it would have 
been necessary to obtain 200,000 men, whilst the 
regular force available scarcely reached the figure 
of 60,000. 

For this reason, it was necessary at the first 
onset to abandon some of the advanced positions 
that had been occupied: they were too isolated 





FIG.5,» 


and too difficult to defend; for this reason, 
Chatillon and Montretout were evacuated. It was 
on seeing the enemy establish himself on the 
heights of Meudon, of Sevres, and of St. Cloud, 
that it was realised that the front of the fortifica- 
tions of Auteuil and of Point-de-Jour would be 
enfiladed, and commanded by the batteries which 
the Prussians had not failed to establish at a 
mean distance of 5000 yards. Then the workmen 
commenced by joining the bastions with traverses 
and the necessary protection. On these points 
more than 45,000 cube metres of earth were 
used, and about 7000 square feet of timber work 
erected. é 
The enemy pushed on with the investment more 
and more relentlessly. After an unfortunate 
attempt on Bourget, the resolution appeared to be 
taken to direct on some points against the enemy, 
scientific attacks by means of parallels. Works of 
this nature were undertaken in the plains of 
Genevilliers, before Creteil, Villejuif, between 
Poligny and Bondy, &c. ‘These went on little by 
little at the various points of the circle of invest- 
ment. But the enemy indifferent to these prepara- 
tions, contented themselves by fortifying their 
positions, and at each movement in advance the 
works encountered increasing opposition from the 
advanced Prussian posts, and natural hesitation was 
felt to push forward through such a resistance. 
Towards the end of November, it was decided to 
attempt to break through the lines it was found 
impossible to resist. The intention was to pierce 


through one of the points of the circumference of 





investment, to pass beyond the circle, to reform 





beyond, and to take to the country to rejoin the pro- 
vincial armies from which so = was booed. e 
battle of Champigny was given in accordance with 
this view. After one successful day, the insuffi- 
ciency of forces put in line, which did not exceed , 
40,000 men, when there ought to have been at least 
100,000, compelled the garrison to abandon the 
ground they had gained. 

Probably the result would have been different if 
24 hours had not been lost between the two battles, 
for it is certain that on the evening of the 30th the 
enemy was notin condition to continue the struggle, 
and he owed his success on the morrow to the number 
of reinforcements brought up meanwhile. 

From the lst to the 11th of December the French 
troops had occupied the plateau of Avron, admirably 
situated, and able to command the heights of Raing 
and at the same time the banks of the Marne, From 
this plateau the offensive could be taken as far as 
Chelles. This plateau, the troops commenced to 
fortify, but the works undertaken, the batteries 
especially, had neither enough extent nor solidity, 
and sufficient consideration was not taken of the 











great range and the heavy calibre of the enemy's 
guns, 
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The Prussians established powerful batteries at 
Raing and opened fire on the Avron plateau on 
the 20th of December. The French works, badly 
laid out, badly protected, and wanting shelter, 
were filled with shells; the first day 40 men were 
hit, and the fire responded very feebly to that of 
the enemy. It was impossible to complete the con- 
templated works under the rain of sheils, and on 
the 20th of December that magnificent position was 
unavoidably abandoned. 

During this time another effort was made on 
the eastern side. Numerous bridges were thrown 
across the canal between Pantin and Bondy to 
facilitate the wholesale crossing of the troops. On 
the night of the 20th and 21st of December to- 
wards 5 o'clock, infantry and artillery commenced 
to concentrate from all sides by the bridges towards 
Raing. At daybreak a severe attack was begun by 
the marines on Bourget, and the advanced posts of 
the enemy fell back. But the attack on Bourget not 
having succeeded, and the enemy having taken the 
offensive, all efforts seemed to be directed towards 
the preservation of the position occupied by the help 
of trenches thrown up under fire. But towards 
6 o’clock the French troops fell back around the 
farm of Petit Drang. Several batteries and nu- 
merous defence works were established on this 
point, connected by trenches. But the loss of the 
plateau of Avron rendered useless all their efforts, 
and on the 30th of December the offensive move- 
ment undertaken in the east was abandoned. 

In the second part of his memoir on the defence 
of Paris, M. Viollet le Duc enters into very in- 
teresting details of the works undertaken around 
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the city by the armed belligerents. The Prussians 
arrived under Paris on the 19th September; they 
found the heights, which commanded the city and 
the forts, abandoned, or furnished with works 
scarcely commenced. Montretout, Meudon, Chatil- 
lon, owned rudimentary works, which were not tied 
to the nearest defences of the body of the place by 
trenches, and without being strengthened by the 
villages being placed in a state of defence. The 
demoralisation of the troops at this time favoured, 
too, the attack, and the enemy established itself 
without great loss on all these important points. 

This achieved, the Prussians busied themselves 
with works which may be divided into two distinct 
classes. At first ee | sought to assure the 8- 
sion of the various places by the establishment of 
trenches, the reduction of ricaded villages, and 
the installation of field batteries. Later, when it 
became necessary to despatch troops from around 
Paris, on the Loire, in the north, and towards the 
west, the Prussians tried to hasten the reduction of 
the city by bombardment, and from this moment, 
until the end of December, the batteries of heavy 
guns were established. 

The works of the first period presented at first 
sight neither a formidable appearance, nor a great 
perfection of execution ; but on studying them one is 
struck with the art in which the smallest details of 
the ground were utilised ; walls, ditehes, quarries, 
roads, sunk paths, were made use of with a rare 


ity. 

The oe approaches were not, as a rule, 
formed in continuous lines, bnt were trenches sepa- 
rated by intervals, which permitted of passing from 
the defensive to offensive. The shallowness of these 
works, where the sentries remained immovable, half 
concealed in pits, permitted of their rapid con- 
struction. The side works of the batteries were 
scarcely visible, and were raised behind crests 
which sheltered them completely. Beyond the first 
line, a line of retreat permitted the troops to take 
breath, and to reform before again commencing the 
struggle. 

It was during the second period of the invest- 
ment that the installation of heavy batteries com- 
menced. The sketch (Figs. 1, 2) gives an example of 
one of these works. As the. position became ex- 
posed to a violent fire, precautions were redoubled, 
and heavy works were undertaken to prevent the 
occurrence of accident. The guns were scarcely 
visible above the embrasure ; they were fired above 
the parapet, the sighting being corrected according 
to the indication of a signalman. This system, 
while it guaranteed the security of the artillerist, 
had the grave inconvenience of fixing the guns, and 
of rendering their action useless, for example, 
against artillery which could frequently change its 
position. 

Altogether, the Prussians, in their works around 
Paris, do not appear to have done more than apply 
known processes and methods, and adapt them 
admirably to circumstances. 

One original work worth noting is the mode 
adopted by the Saxons of camping in the plateau 
of Villiers-sur-Marne (see Figs. 3, 4). Shallow pits, 
in the form of flattened cones, were covered with 
layers of wattle fencing, and the centre was filled 
with stones, which served to drain the pit, and act 
as fireplace. The perimeter was surrounded with 
stone. The sketch gives an idea of the encamp- 
ment, the advantages of which are very evident. 

On the part of the besieged numerous works were 
undertaken and carried out. ‘Trenches connected 
the advanced positions, batteries and redoubts were 
constructed at various points, and the forts were 
put in a state of defence. 

The trenches, whose profils were set out according 
to strict rule, were too visible and insecure, and the 
forts commanded on all sides, and at distances of 
from 2000 to 3000 yards were exposed to converg- 
ing fire. 

‘he work which presents the greatest interest is 
the redoubt of Hautes-Bruyeres (see Fig. 5), placed 
like an adyanced sentinel at ‘he western extremity 
of the promontory of Villejuit ; at about five-eighths 
of a mile range it commanded the sloping side of the 
platean of Chatillon, against which its fire was con- 
stantly directed. Its construction differed com- 
pletely from the bastioned type. The escarpments 
were cut at 6 ft. from the base by a palankas, the 
counterscarps. were as steep as possible ; salient 
angies, 80 easy to destroy, were absent; the fosse 
was protected by bastionets armed with light guns 
or mitrailleuses, and the bastions were flanked by 
means of infantry fire; covered ways gave com. 


munication to all parts of the fort without danger. 
As to the famous enciente of the city, it was rather 
an obstacle than a help, thanks to the bridges, and 
to the innumerable barricades with which the 
Parisians had seen fit to cut the streets. The 
system of defence of the enciente, and the interior 
lines, was the cause of inconceivable delays in 
moving the troops; besides, the guarding and sur- 
veillance gf so vast a perimeter absorbed a large 
number of troops who would have been far better 
employed elsewhere. 

M. Viollet-le-Duc draws, as a conclusion from 
the result of the operations round Paris, that in 
place of closed forts, which can be rendered un- 
tenable by long-range guns, batteries ought to be 
substituted, supported by trenches disposed in 
such a manner as not to hinder the movements of 
the troops; these batteries and their trenches 
ought to provide plenty of shelter, to prevent the 
mischievous consequences produced by continued 
exposure to danger. Behind should be one or more 
lines of retreat, arranged as the first, with batteries 
and trenches, disposed so that the troops should 
have facilities for reforming and preventing the 
enemy from establishing ‘himself in the abandoned 
positions. All these lines should be placed as far 
as possible from the city, and every natural advan- 
tage should be seized upon for strengthening them. 
By such means. a: small number of resolute men 
could check- a corps d’armée, as happened at 
Bourget on the 2lst. of December. Earth and 
timber should become the materials almost wholly 
employed in the defence as in the attack, and war 
should be moreand more a matter of engineering. 
The soldier should learn to handle the spade and 
pick as well as the rifle; the officer of every class 
should lean less on their individual courage and 
that of their men, and bestow more attention on 
the study of the military art, theoretical and prac- 
tical. 

These conclusions, to which M. Viollet-le-Duc 
arrives, merit much attention, and we do not doubt 
that the memoir, which is marked by a considerable 
spirit of patriotism, no less than by much special 
ability, will increase the esteem in which the author 
has long been held, and the reputation he has so 
well earned. 








THE AYRESOME IRON WORKS. 

In July last, in the course of our account of the 
meeting of the Institution of Mechanical Engineers, 
held at Middlesbrough, we had occasion to speak of 
the Ayresome Iron Works belonging to Messrs. 
Gjers, Mills, and Co., and to mention the admirable 
arrangement of these works, and the general ex- 
cellence of the whole of their details. Under these 
circumstances we are glad to lay before our readers 
this week a two-page engraving showing an eleva- 
tion and ground plan of these works, and to state 
that we intend, in subsequent numbers, to illustrate 
the details of the plant.* 

The Ayresome Iron Works are situated on the 
outskirts of Middlesbrough, on a piece of land of 
32 acres area, abutting on the river Tees, the river 
frontage being 330 yards. Possession was taken of 
the land on January Jst, 1870, and the ground 
being marshy considerable trouble was involved in 
raising the level and getting the neccessary founda- 
tions. The first pair of furnaces was, however, 
blown in on the 29th March, 1871, and the second 
pair, which were commenced in the month of May 
following, will be ready to blow in by the end of 
this month. A shipping wharf, with a frontage 
of 210 ft., and provided with two 4-ton steam 
travelling cranes is being constructed in con- 
nexion with the works, the latter communicating 
with the wharf by three lines, of which two—by 
which the products to be shipped are conveyed to 
the two cranes—fall towards the wharf, while the 
third and central line falls towards the works, 
This arrangement will enable the full wagons to be 
run down by gravity to the wharf, emptied, lifted 
on to the middle one by the cranes, and run back 
by gravity to the works, so that the real work of 
transport is performed at the points where the 
wagons are lifted. Besides being provided with 
shipping accommodation, the works are in com- 
munication, by means of suitable sidings, with a 
branch of the North-Eastern Railway, and it is by 
rail that the supplies of coke and ore are obtained. 


* We should state that we are indebted for many of the 
articulars of these works to a very interesting paper read by 





Mr. John Gjers before a recent meeting of the Iron and Steel 
Institute. 





The coke and ore are brought to the works in 
large hoppered wagons, each carrying 6 tons of 
coke, or 10 tons of stone, these wagons being re- 
ceived as they arrive in conveniently arranged 
standage sidings. Thence they are taken by the 
locomotive belonging to the works—a neat little 
12in. cylinder four-wheeled coupled tank engine— 
and passed over a 25-ton weighbridge (not shown 
in the plan) to the upper end of an inclined road 
leading to the lift at D. Down this line they de- 
scend by gravity, and on arriving at the lift they 
are raised one by one to the level of the viaduct 
which extends over the tops of the calcining kilns, 
EK, E, &c., and the depéts, F F,G, and HH. The 
lift at D is of the pneumatic class, previously intro- 
duced by Mr. Gjers at several iron works, and 
which we shall describe in detail in due course. A 
wagon, when raised, can be run on to either one of 
two lines of rails which extend the whole length of the 
viaduct to the ‘‘drop,” C, at the further end, these 
lines being laid with a slight fall towards the drop 
so that the wagons after being lifted are carried 
along the viaduct by gravity, and are stopped at the 
desired points by their breaks. The ironstone is de- 
ow from the wagons either.in the calcining kilns, 

i, E, &c., or in the spare bunkers, while the bunkers, 
F, F, receive the coke, that marked G fpant to the lift) 
the small coal for the use of the kilns, and those 
marked H, H, the limestone, Each coke bunker, F, F, 
holds about 110 tons, or, say, about 24 hours’ supply 
for a pair of furnaces. After being emptied the 
wagons pass along the viaduct to the pneumatic drop, 
C, already mentioned, this drop being arranged 
—as we shall explain subsequently—so that the work 
expended by the truck in descending is utilised in 
increasing the supply of blast for the furnaces. The 
work developed in this way thus approximately 
balances that expended in lifting the trucks to the 
viaduct level in the first instance. On being re- 
moved from the platform of the drop the trucks are 
sent into the standage sidings for the empties by 
means of a self-acting switch. 

The calcining kilns are eight in number, and are 
arranged in two groups of four each, there being 
thus a group of four kilns with a bunker, F, for 
coke on one side, anda bunker, H, for limestone on 
the other, for each pair of blast furnaces. The 
construction of the calcining kilns will be described 
when we illustrate them in detail; but meanwhile 
we may state that they are worked quite full, that 
they are drawn at the bottom, and that for calcining 
the ore about 4 per cent. of small coal is sprinkled 
in at the top with the stone. 

The calcined stone, the coke, and the limestone 
are conveyed to the furnaces in two-wheeled iron 
barrows of the ordinary construction, these barrows 
holding from 12 to 13 cwt. of calcined stone and 
5 ewt. of coke. ‘The barrows on their way from the 
kilns and bunkers to the lift, L, are weighed on the 
weigh bridges at K, there being two of these 
weighing machines for each lift. A furnace charge 
consists of eight barrows of coke, eight of calcined 
ironstone and four of limestone. 

The blast furnaces are four in number, and are 
arranged in pairs, each pair having a lift, L, be- 
tween them. The four furnaces will, however, 
when completed,-be connected by the top stag- 
ing. One pair of furnaces—those shown to the 
right in the elevation—have now, as we have stated, 
been in blast. about twelve months, and are ‘at 
present running about 750 tons of iron per week, 
whilst it is intended to increase this make to 400 tons 
per furnace, or 800 tons per week. ‘The two other 
furnaces are now <eomnedion completion, and it is 
expected that they will be ready to be blown in this 
month, Each furnace is 85 ft. high by 22 ft. in 
diameter at the widest part; the other dimensions 
we shall give when describing them in detail. The 
furnaces are closed at the top, being fitted with 
the cone and bell usually adopted in the Cleveland 
district, and the gas is led off through the ‘‘ down- 
comer” tubes, M, to an underground culvert, which 
distributes it to the hot-blast stoves and boilers. 

The lifts, L, L, to which we have already re- 
ferred as being situated one between the furnaces 
of each pair, are similar in principle to that by 
which the wagons are lifted to the level of the tops 
of the calcining kilns; but they are, of course, 
adapted for lighter loads, each load consisting of 
four barrows. Each hoist is worked by an inde- 
pendent engine and air pumps, situated in an engine 
house, arranged as shown in the plan. 

The slag from the furnace is run into fixed slag 
boxes, at Q,Q, there being five of these boxes to 
each furnace. The slag bogies are run under the 
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slag boxes, and are taken away as filled by the 
works locomotive. ‘The position and arrangement 
of the pig beds between the sets of lines communi- 
cating with the slag boxes is clearly shown in the 
plan and elevation. _ 

The blast is supplied to the furnaces by three 
vertical direct-acting blowing engines, situated in 
an engine house at O. ‘These engines have 40 in. 
steam cylinders, and ‘96 in. blowing cylinders, the 
stroke being 4ft., and the speed at present about 
30 strokes per minute. Two of the engines are 
capable of blowing the four furnaces, and at present 
one engine is used for the two furnaces in blast. 
At the speed above mentioned, this engine supplies 
about 11,500 cubic feet of air per minute, the pres- 
cure of the blast being 4} Ib, in the engine house, 
and 41b. at the tuyeres. The engines are supplied 
with steam at a pressure of 50 lb. per square inch, 
by arange of plain cylindrical boilers situated at 
N, these boilers being each 60 ft. long by 4 ft. 6 in. 
in diameter, and being heated by gas. ‘These 
boilers also furnish steam to the hoist engines and 
the donkey pumps for feeding the boilers and raising 
water to the tank over the engine house, these 
pumps being arranged together in a house facing 
the boilers. ‘The boilers are of such size that eight 
of them will supply steam for working the four 
furnaces. 

The blast heating stoves, P, P, are arranged in 
four groups, one to each furnace, each group con- 
sisting of six stoves exposing together about 8000 ft. 
of heating surface. ‘The stoves are all ‘heated by 
gas, and raise the temperature of the blast to about 
1150°. Fahr. 

The positions of the carpenters’ and smiths’ shops, 
engine shed, fitting shop, &c., are clearly marked in 
the plan, and we need not, therefore, say anything 
more about them, save that they are conveniently 
arranged for their respective requirements. We 
have now given such a general account of the Ayre- 
some Iron Works as will enable the care with which 
they have been laid out to be appreciated, and we 
shall in subsequent notices describe the plant in 
detail, 

(To be continued.) 








EDWARD LADD BETTS. 


Tue late Mr. Edward Ladd Betts, whose death we 
noticed in a recent impression, was the eldest son of the 
late Mr. William Betts, of Sandown, Kent, and was 
born June 5, 1815. Very early in life he showed a 
remarkable aptitude for organisation; he possessed almost 
intuitively a knowledge which led to his being entrusted 
with the management of large and difficult works at an age 
at which most men usually occupy very subordinate posi- 
tions. The first work on which he was engaged, under the 
superintendence of his father—who was carrying on the 
contract for the late Mr. M‘Intosh—was the building of a 
lighthouse, near Beaumaris, North Wales. Shortly after- 
wards, at the age of eighteen, he had the sole management 
of the construction of the Dutton viaduct, on the Liver- 
pool and Birmingham Railway, under the late George 
Stephenson, who was succeeded by the late Joseph Locke. 
This, it should be remembered, was at a time when me- 
chanical appliances for carrying out such a large work were 
very inferior to those in use at present. 

Mr. Betts was afterwards engaged on the Midland Rail- 
way from Rugby to Leicester, and then on the South 
astern Railway from Reigate to Dover, including the heavy 
cuttings at the Warren, near Folkestone. His next work was 
the Maidstone branch, from Paddock Wood to Maidstone, and 
subsequently under the late Robert Stephenson, he carried 
out the first contract of the Chester and Holyhead 
Railway, the North Wales Mineral Railway, from Chester 
to Wrexham, the Chester and Mold Railway, and the 
whole of the line through the Island of Anglesea, 
which contract was solely his own work. Shortly after 
the completion of the latter work, Mr. Betts entered 
into partnership with the present Sir 8. Mecrton Peto, 
Bart., with whom he successfully carried out the con- 
struction of the Great Northern Loop Line from Peter- 
borough to Gainsborough and Doncaster, the Oxford and 
Birmingham Railway, the Oxforé, Worcester, and Wolver- 
hampton Railway, the Dunaburg and Witepsk Railway, in 
Russia, the Great Southern Railway of Buenos Ayres, and 
smaller works, including the Netherlands land drainage, and 
the railway from Algiers to Bledah, for the French;Govern- 
ment. The Balaclava Railway in the Crimea was carried 
out for the English Government under the direction of Mr. 
Betts and Sir Morton Peto, and this line contributed in no 
small degree to the capture of Sebastopol. 

In conjunction with the late Mr. Brassey, the firm of 
Peto and Betts executed many very large and difficult 
works, both in England and abroad, the principal of which 
were the Grand Trunk Railway of Canada, including the 
tubular bridge across the St. Lawrence at Montreal, the 
Elizabeth-bahn Railway, Austria, the Lyons and Avignons 
Railway, France, the Jutland and North and South Sleswig 
Railways in Denmark, the London, Tilbury, and Southend 


Railway, the Hereford, Ross, and Gloucester Railway, the 
Southend and Crystal Palace Railways, the Victoria Docks, 
Thames Graving Docks, and many other minor works. 
The firm of Peto and Betts in connexion with Mr. Crampton 
constructed the whole of the London, Chatham, and Dover 
Railway, including two bridges across the Thames. In the 
execution of the enormous amount of work necessarily con- 
sequent on such varied and extensive contracts, the practical 
supervision was, entirely carried out by: Mr. Betts, thus 
proving -his administrative abilities to have been of the 
highest order. 

Mr. Betts married, in 1848, the youngest daughter of 
William Peto, Esq., of Cookham, Berks. He was elected 
an associate of the Institution of Civil Engineers in 1849, 
and in 1851 and 1852 was chairman of the Eastern 
Counties Railway Company, and, mainly owing to his 
energy and determination, a strike of engine-drivers, which 
rat one time threatened to extend to other railways, was 
defeated. He resigned the chairmanship in consequence of 
an accident, which for some time, affected his eyesight. 
Mr. Betts was magistrate and deputy-lieutenant for Kent, 
and in 1858 filled the office of high sheriff for the same 
county. In politics he was a Conservative, and in 1865 he 
contested, unsuccessfully, the representation of Maidstone. 
The last two or three years his health had been declin- 
ing, and in consequence of the strong recommendations 
of his physicians, he, in the autumn of last year, under- 
took a journey to Egypt, in the hope that the change 
of climate and cessation from business would have beneficial 
effect, It was, however, in vain; his work was done, and 
on Sunday morning, January 21, he quietly passed away 
at Assoan, Upper Egypt, at the age of 56, leaving a widow 
and family to lament his loss, and sincerely regretted by a 
large circle of friends. 








NOTES FROM PARIS. 
Paris, March, 4, 1872. 
PURIFICATION OF THE SEINE. 

The works of the Municipal Council of Paris have at the 
present considerable interest to engineers. Many technical 
questions have been made the object of its inquiries of late. 
Commissiéns, including in their number leadigg engineers, 
and who have called to their sittings all those who could 
throw light upon the points under discussion, have examined 
carefully and conscientiously all the solutions proposed for 
these difficult problems, and laborious reports have been pre- 
sented at the recent séances. We may say a few words on 
the report presented in the name of the sixth Commission, 
and prepared by M. Callon, on the subject relative to the 
purification of the water of the Seine, by the utilisation of 
the sewage water for agricultural purposes. 

We have, on several occasions, alluded to the position of 
this question, and our readers know that the Paris sewers 
discharge at Clichy and St. Denis, by two principal outfalls, 
giving a daily discharge of 8,850,000 cubic feet, which 
affects the water of the Seine in three different ways. The 
sand and mud are deposited near the outfall of the two 
collectors, and the volume of their deposits reach the 
amount of 3} millions cubic feet a year ; they produce fer- 
mentation in the warm weather, and it is necessary to 
dredge constantly at a yearly cost of about 8000/7. The 
light mud, and organic matters rest on the surface of the 
river, and pollute the water for a considerable distance. 
Lastly the soluble matters produce serious impurities. 

In 1867, the City of Paris established at Clichy an ex- 
perimental service to study the question of purifying the 
sewage waters with sulphate of alumina, and of utilising 
them for fertilising purposes. In 1868, the site of these 
trials was shifted to the left bank of the river at Genne2 
villiers, and considerably developed. At the end of 1869, 
the State, induced by the incessant applications of the 
riverain population, interfered definitively. In a letter 
from the Minister of Public Works, a general preliminary 
proposal was presented in the name of the city to the 
superior Administration. The letter advocated the careful 
examination of the Conseil Général des Ponts et Chaussées, 
and on the 80th of July, 1870, the Minister of Public 
Works addressed to the Prefect of the Seine, a letter, in 
which he detailed in the following paragraph the necessity 
for purifying the river : 

“ The discharge into the Seine of the collection at Clichy 
and St. Denis has, from a sanitary point of view, incon- 
veniences which the city of Paris is compelled to remedy.” 

As to the experiments at Gennevilliers, the Conseil des 
Ponts et Chaussées, and with it the minister, after having 
recommended a complete dredging of the Seine, express 
themselves in these terms : 

“The experiments made at Gennevilliers having given 
satisfactory results as to disinfecting the sewage water by 
their application to irrigation, and by their purification 
with sulphate of alumina, and these results being such 
that, if they were known to have a durable efficacy, they 
would prevent the discharge, into the Seine, of the impure 
sewage water, they counsel the Municipal Administration 
to continue and to develop these experiments.” 

Since the date of the letter from which the above ex- 
tract has been made, complaints have never ceased, and the 
Commission thinks that it is time to respond to the appeals, 
and to give just attention to the complaints of the suburbs, 
and to respect the old axiom, “ Nul n’a le droit de nuire & 
autrui.” 








The report describes the experiments made at Genne- 
villiers, and considers that now success may be assumed as 


certain. The chemical purification and the irrigation each 
answer the important question: Irrigation is a process more 
perfect and more economical, but it is completed only by 
the conjunction in a certain proportion of the chemical 
processes. Practice has shown the great and constant per- 
meability of the plain of Gennevilliers; 750,000 cubic feet 
of sewage can, and ought to, pass through each acre per 
annum to assure productive crops. For the total discharge 
about 5000 acres would be sufficient to satisfy the require- 
ments of purification. It is upon this basis of 5000 acres, 
submitted to irrigation, that the proposals are founded. 
But the Prefect submits for the approbation of the Municipal 
Counsel only a fraction of the scheme. With the outlay 
of 40,0002, it will be possible to execute such preliminary 
works as shall afford a vast experience, deal with not less 
than a third of the sewers, and form a part of the com- 
plete scheme. 

The project includes two main conduits, the one inter- 
cepting the Clichy sewer, 1000 ft. from its embouchure, 
and taking the sewage to the lifting pumps at the foot of 
the Pont de Clichy, the other cutting the Saint Denis at the 
Porte de la Chapelle, and taking it across the plain of 
Clichy to the Pont de Saint Ouen. These two conduits 
would be of course permanent, and large enough to admit 
the passage of all the sewage waters. At Clichy the sewage 
would be lifted by a 150 horse power engine, raising 6600 
gallons per minute, and forming part of the plant of the 
ultimate design, which would include eight such machines. 
The discharge would then be directed by gravitation as 
desired. 

The Clichy waters would pass through pipes placed on the 
Pont de Clichy, now in course of construction. Those of 
Saint Denis will cross the Seine by the Pont de Saint Ouen, 
which will also be rebuilt. By this system a daily dis- 
charge of about 3,000,000 cube feet over the plain of Gen- 
nevilliers can be effected, of which about half is from the 
mean total flow of the Saint Denis sewer, the rest being 
taken from the Clichy collector. This would equal about 
one third of the total discharged each day into the Seine by 
the Paris sewers. 


£ 
The total cost would be for the Clichy collector 24,000 
And for that of Saint Denis, about eee «» 16,000 





Making altogether eve «- 40,000 

The earthworks and masonry would cost 22,000/., and 
the land required for the Clichy pumping station could be 
bought for 3,2007. The engines and pumps will be of the 
same class as those already employed in the experimental 
works, and which have given good results, lifting, with- 
out difficulty, the sewer water, charged with all their im- 
purity and detritus. They consist of a horizontal engine 
of 150 horse power, on the Farcot system, working direct a 
Perigault double centrifugal pump, the whole costing 
6,200/. M. Farcot undertook that the engine should con- 
sume, as a maximnm, 5.51b. of coal per horse power per 
hour, assuming an effective duty of 60 per cent. for the 
pumps, a figure easily obtained by the system proposed, 
where the consumption is 3.3 lb. per horse power per hour 
measured on the brake. 

As to the utilisation of the sewage waters conveyed upon 
the plain, several cultivators are disposed to receive them 
on their land, and the city has received a proposition to 
irrigate an area sufficient to absorb the whole available 
quantity. 

When the conclusions of this report have been adopted 
and carried into effect, Paris will probably be the first city 
in Europe to have resolved this difficult question of sewage 
utilisation on a grand scale. 


THE TOPSHAM WATER WORKS. 

Tux town of Topsham and the villages of Woodbury and 
Lympstone, in Devonshire, representing a population of 
about 7000 persons, at the present time have to contend 
with a very inadequate water supply, and that supply, being 
only derived from wells, is in some instances, far from pure. 
To remedy this serious sanitary defect, an Act was obtained 
authorising the construction of water works, = which a 
supply of pure soft water, under pressure, will be ensured 
to the above districts. These works are now in progress, 
having been commenced in August last. They comprise a 
storage reservoir, covering an area of six acres, and having 
a capacity of 25,000,000 gallons, equal to a full supply for 
180 days. The works are let in two contracts, No. 1 com- 
prising the storage reservoir, three filter beds, a clean water 

nd, and the mains to Woodbury and br oper the amount 
Ching 65001. Contract No. 2 comprises the mains to Lymp- 
stone, and was let for 11117. The scheme is essentially a 
gravitation scheme, so that costly machinery, and the conse- 
quent heavy working expenses, are altogether avoided. The 
water will be derived partly from springs and partly from 
catchment area. The mains are to be constantly charged 
at high pressure, so as to have a ready supply of water to 
hydrants for extinguishing fires, watering streets, &c. Mr. 
W. Humber is the engineer to the company, and from his 
last progress report, just issued to the directors, we find that 
the site of the works has been cleared for fencing in; the 
dam of the reservoir is within 14 ft. of its ultimate height, 
whilst most of the pipes are either on the ground or on their 
way thither from the foundry. dam and masonry of 
one of the inlets are just completed, whilst those of another 
have been commenced. ‘The works of the filter beds and 
clear-water pond were commenced last week, whilst the 
excavation of the bye-washes and catchment drains is com- 
plete, the bye-washes doing their duty. [It is anticipated 
that the works will be opened next June; in fact, it was 
resolved by the directors, at their meeting on Friday last, 











that the opening should take place at that date. 
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RECENT PATENTS. 

Tue following specifications of completed patents are all 
dated within the year 1871 ; and that year should be given 
in ordering them, at the annexed prices, from the Great 
Seal Patent Office, Chancery-lane. 

(No. 736, 1s.) Peter Agerup, of Mark-lane, patents, as 
the agent of J. P. Matthieson, Christian Castenskiold, and 
C. E. Brasen, of Copenhagen, constructing steam vessels, 
so that the bull or body is supported on three pontoons 
placed a short distance apart, and connected by a horizontal 
framework. So many arrangements of pontoon-supported 
vessels and their equivalents have been proposed and pa- 
tented, that we should greatly doubt whether these plans 
are novel. In any case, we consider the arrangement ob- 
jectionable, and one which would vastly increase the resist- 
ance from skin friction for any given displacement. 

(No. 741, 8d.) John Henry Johnson, of 47, Lincoln’s- 
inn-fields, patents, as the agent of Hugh Juno Browne, of 
Melbourne, and Arthur Hope, of Praham, what are de- 
scribed as improvements on Blake’s well-known stone- 
breaking machine. The arrangements proposed are too 
complicated for us to describe here. 

(No. 750, 4d.) William Edward Newton, of 66, Chan- 
cery-lane, patents, as the agent of A. D. Bovin Jenty, of 
Paris, constructing roadways of natural or artificial asphalte 
compressed in moulds so as to form blocks or bricks, these 
blocks being afterwar’s laid together on a suitable bed, and 
firmly consolidated together. 

(No. 754, 1s. 2d.) Jeremiah Head, of Newport Rolling 
Mills, Middlesbrough, patents arrangements of puddling 
furnaces, constituting improvements on the plans of Messrs. 
Jones, Howson, and Gjers, described by us some time ago. 
As we hope to be able to describe Mr. Head's plans fully on 
an early occasion we shall not enter into particulars of them 
here. 

(No. 759, 8d.) James Robertson, of Lasswade, patents 
a mode of repairing the bottoms of “ knotters,” or strainers 
used in the manufacture of paper, by the use of the tools 
shown in the annexed sketch. These tools consist of a 
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block or anvil, shaped to correspond with the underside of 
the knotter plates, and a kind of caulking tool provided 
with a thin central blade or fin which enters the slits of 
the strainer. By inserting the tool, as shown, and striking 
it with a hammer, the worn edges of the slit are spread so 
as to force them into contact with the fin of the tool. 

(No. 773, 10d.) John Sacheverell Gisborne, of Liverpool, 
patents arrangements of mechanical telegraphs especially 
intended for use on shipboard. These plans are worth notice, 
but we cannot describe them here. 

(No. 779, 2s. 8d.) William Baines, of the Railway 
Plant Works, Soho, Smethwick, patents various arrange- 
ments for working railway signals, and for registering the 
time of passing of trains, &c. It would be impossible for 
us to give an account of Mr. Baines’s plans within the 
space available here, but it is probable that we may de- 
scribe them on a future occasion. 

(No. 780, 10d.) William Winstanley, of Liverpool, 
patents an arrangement of reversing gear, in which the 
eccentric is provided with a rack fixed to one side of it, and 
is moved across the shaft by a toothed quadrant gearing 
into that rack, the quadrant turning on a stud fixed to the 
shaft, and being actuated by a sliding collar, to which it is 
connected by alink. The patent also includes a variety of 
complicated forms of boilers, which it would be impossible 
for us to describe briefly. 

(No. 786, 8d.) William Carr Collier, of Salford, patents 
modes of constructing steam-heated drying cylinders, so 
that the water arising from the condensution of the steam 
admitted to their interiors may not be allowed to accumu- 
late. According to these plans the cylinder is partially 
divided into compartments by internal rings, and in each 
compartment there are fixed to the internal surface of the 
cylinder oblique collecting troughs, which, as the cylinder 
revolves, collect the water, and deliver it into the next 
compartment. The water is thus passed from one com- 
partment to the other, until, on arriving at the last com- 
pactinent, itis lifted by the corresponding cullecting trough, 
and delivered through the hollow trunnion by which the 
cylinder is carried at that end. 











HORIZONTAL BORING MACHINE. 


CONSTRUCTED BY MESSRS. RICHARDS, LONDON, AND KELLEY, ENGINEERS, PHILADELPHIA. 


WE give, above, an engraving of a horizontal boring ma- 
chine, designed and built by Messrs. Richards, London, and 
Kelley, of the Atlantic Works, Philadelphia, for the New 
Haven and Northampton Railroad Company. The horizontal 
spindle has a range of 1 ft. 6 in., and the machine is adapted 
for working with augers up to 2in. in diameter. The auger 
is entered by the pressure of the foot on the treadle shown, 
or by hand, and it then draws itself forward into the wood, 
the pull on the latter being resisted by the fence plate of the 
table on which the timber rests. For some classes of work, 
however, it may be desirable to maintain a pressure on the 
auger, and the table can then be turned round, so as to bring 
the fence plate behind the timber. The auger, when free, is 
drawn back by the counterweight shown. The machine, 
which is of very neat and simple design, is shown drawn to 
a scale of fin. equal 1 ft. 








NOTES FROM THE SOUTH-WEST. 

Great Western Railway. -New and extensive goods ware- 
houses and offices for thr -ireat Western Railway Company 
at Cardiff are being pushed forward with energy by the con- 
tractor, Mr. J. C. s, of Neath. They are, in fact, fast 
approaching completion, and will certainly be ready in time 
for the meeting at Cardiff of the Royal Agricultural Society of 
England. 

Penarth Harbour, Dock, and Railway.—-Two meetings in 
connexion with the arbitration pending between the Penarth 
Harbour, Dock, and Railway Company and the assignees 
of Messrs. Smith and Knight, have been held during the last 
six months. The arbitration has not, at present, however, been 
brought to a conclusion. 


Devon and Somerset Railway.—The report of the directors 
of the Devon and Somerset Railway Company states that the 
first section of the line, from Norton to Wiveliscombe, has 
been worked regularly and without accident. ‘The second 
section, from Wiveliscombe to South Molton, has progressed 
somewhat slowly, owing to unusually wet weather. Bath- 
ealton tunnel, the Tone Valley viaduct, and a bridge over 
the Exe have been nearly finished; and the third section of 
the line, from South Molton to Barnstaple, is virtually 
accomplished. The engineer has given an assurance that 
the undertaking will be finally completed by the close of the 
present year. 

The Forest of Dean.—The iron trade is brisk in the Forest 
of Dean, there being no lack of orders for either coal, iron, or 
iron ore. Some extensions of the Severn and Wye Railway 
will be shortly completed and opened for traffic as far as the 
Cinderford Valley. 

New Works on the Great Western.—The directors of the 
Great Western Railway propose to expend 15,0001. in 
doubling the line between Herwain and Middle Duffryn, 
20,0002. for a new junction station at Monmouth, and 10,0002. 
for pontoons at New Milford. It is also proposed to expend 
50,0002. for steam vessels. 


Clevedon.—The Clevedon Water Works Company has de- 
clared a dividend of 3} per cent. free of income tax. The re- 
port of the directors of the Clevedon Pier Company states 
that the receipts have increased during the past six months, 
while the expenses have been reduced. 


The Tributaries of the Usk.—At the monthly meeting of 
the Newport Harbour Commissioners on Friday a letter 
was read from Mr. A. Darby, of the Ebbw Vale Iron and 
Steel Company, with reference to the prosecution of the 
company’s servants for tipping rubbish into the tributaries 
of the Usk. Mr. Darby stated that the 18th section of the 
Harbour Act was passed without any opportunity. being 
a to the company to be heard on behalf of rights which 

been long possessed. Instructions had, however, been 
given to the managers of the company’s various works not 
to infringe the law. 

Severn Tunnel Railway.—On Friday the Severn Tunnel 
Railway Bill came before Mr. Frere, examiner of standing 
order proots for the House of Commons. [hére was no op- 
position, and, evidence being offered, the standing orders 
were declared complied with. 

Labour in Wales.—At the half-yearly meeting of the 





Taff Vale Railway Company the chairman stated that some 
of the company’s engine-drivers were making 41. 4s. per 
week previous to the movement for an advance, but they 
were now asking 51. 5s. per week. He (the chairman) con- 
tended that they were not entitled to it, especially when it 
was considered that these men paid no premium to learn 
their trade. 

Swansea Vale Railway.—The Swansea Vale Railway Com. 
pany proposes to raise 20,0007. for the completion of the 
Clydach branch, and for doubling portions of the main line. 
It is further proposed to raise the amount by preference 
shares, to be offered in the first instance to the present share- 
holders in the company. 

Bristol Water Works Company.—The directors of the 
Bristol Water Works Company have decided to recommend 
a dividend of 23s. per share on the ordinary shares of the 
company, which, with an interim dividend of 22s. per share 
already paid, will make 45s. per share for the year ending 
December 31, 1871. 

Taff Vale Railway.—The traffic of this line appears to be 
again improving. ‘There was rather a serious land slip on 
Rhondda branch, a short distance above Pontypridd, on 
Friday morning. 

Pembroke Dockyard.—Orders have been received at Pem- 
broke Dockyard from the Admiralty that the Thunderer, 
iron-clad turret ship, to be launched on the 25th inst., shall 
be completed during the ensuing year. An iron-clad ship, 
to be named the Fury, is to be proceeded with to the extent 
of 1000 tons of material, and four iron gunboats are to be 
built and completed. . 








Grayits Works or THE AnciunTs.—We quote the 
following from an exceedingly interesting account of the 
colossal granite structures of ancient Egypt, India, and South 
America, which appears in the current number of the People’s 
Magazine: “The art of carving in granite has never been 
carried to higher perfection than on the continent of India. 
At Chillambaram, also in the Carnatic, and on the Coroman- 
del coast, is a congeries of temples, representing the sacred 
Mount of Meru. Here are seven lofty walls, one within the 
other, round the central quadrangle, and as many pyramidal 
gateways in the midst of each side, which form the limbs of 
a vast cross ; consisting altogether of twenty-eight pyramids. 
There are consequently fourteen in a line, which extend 
more than a mile in one continuous direction! Nor are these 
the only wonders associated with this metropolis of pyramide. 
The interior ornaments are in harmony with the whole; from 
the nave of one of the principal structures there hang, on the 
tops of four buttresses, festoons of chains, in length about 
548 ft. Each garland, consisting of twenty links, is made 
of one piece of granite 60 ft. long: the links themselves are 
monstrous rings, 32 in. in circumference, and polished as 
smooth as glass. Compared’ with the monolith temples of 
granite at Mahabalipuram, which is likewise situated on the 
Coromandel coast, those in Egypt sink into insignificance. 
The rocks thereabouts are composed of a hard grey granite, 
containing quartz, mica, and ty with a few crystals of 
hornblende interspersed. Man ve been hollowed out by 
art, and sculptured into temples with spirited bas-reliefs, 
representing episodes in Hindu history and mythology, and 
supported. by graceful columns; all carved from the solid 
rock. Detached masses have been cut into shapes of a. 
tigers, lions, bulls, cats, monkeys, and various nondescript 
monsters, and colossal statues of gods; one of which, namely 
that of Ganesa, being 30 ft. high. The southernmost of the 
temples is about 40 ft. in height, 27 ft. in breadth, and 
nearly the same in length; the exterior being covered with 
elaborate sculptures. ‘The adjoining edifice is about 49 ft. in 
length, and in breadth 25 ft.; it is rent by natural causes 
from summit to base. According to the local Brahminical 
tradition, these wonderful sculptures were executed by 4000 
workmen, who had come from the north, and returned before 
their completion. From a careful examination, it is evident 
that almost all the enormous mass of sculpture and carving 
that adorns this city of monolith temples and colossi, must 
have been performed without the aid of fire—with the 
hammer, chisel, lever, and wedge alone: and this is one of 
he hardest rocks in the world!” 
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SCHMID’S WATER PRESSURE ENGINE. 


CONSTRUCTED BY MESSRS. FIELDING AND PLATT, ENGINEERS, GLOUCESTER. 
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SCHMID’S WATER-PRESSURE ENGINE. 

We annex engravings of a very simple form of water- 
pressure engine designed by Mr. A. Schmid, of Zurich, and 
which is now being manufactured in this country by Messrs. 
Fielding and Platt, of the Atlas Iron Works, Gloucester. 
The particular engine shown by our illustration has a 7 in. 

linder with 9 in. stroke, and it is calculated to develop 5 
effective horse power for each 100 ft. of head of water with : 
which it is worked. Referring to the engraving, it will be 
seen that the cylinder is oscillating, and that the face to 
which the passages from each end of the cylinder open, is 
curved to an are of a circle struck from the centre line of the 
trunnions. This face is beneath the cylinder, and bears upon 
a correspondingly formed concave face, having in it three 
ports, of which that in the centre communicates with the 
supply pipe, and the two outer ones with the escape or ex- 
haust. It will be readily understood, from an inspection of 
the section, how, as the cylinder oscillates, the water is 
— admitted to, and exhausted from, each end of the 

linder. 

" Setenten to the side elevation and plan, it will be seen 
that the trunnions on the cylinder work in bearings formed 
in a pair of levers having their fulcra at one end on the 
engine frame, and connected at the other end by a cross 
piece, as shown. A bolt—connected bya pin and double eye 
at its lower end to the engine frame—passes up through this 
cross piece, and exerts a downward pull upon it through the 
intervention of an india-rubber washer. By means of the 
nuts on this bolt the pressure can be regulated to just the 
amount sufficient to keep what we may call the valve faces 
in water-tight contact. The trunnion bearings are also ad- 
justable for wear, as shown in the side elevation. 

An air vessel is provided on the supply pipe to absorb any 
shocks which would otherwise be caused by variations in the 
speed of flow through that pipe, and it is found that in 
practice these engines run with great smoothness. An 
engine of this class, with 6in. stroke, has been run most 
satisfactorily at 200 revolutions ne minute. As regards the 
duty obtained, we may quote the following extract from a 
report made by Professor Kronauer, of the Polytechnic 
School at Zurich. He says: “As a member of the jury 
charged with the trial of twelve water motors (five cylinder 
engines and seven turbines) of different constructions, I can 
state that the engine of Mr. Schmid has surpassed all the 
others in regard of the poet of duty and of simplicity 
of construction, the trials, which have been made with the 
greatest care and accuracy, having given a useful effect of 
89 per cent.” The engine is, as the professor justly remarks, 
of very simple construction, and it is due to the builders to 
~ A that the proportions and general design are excellent. 

e have no doubt that these engines will prove very useful 
motors in a large number of cases. 





















































EPICYCLOIDAL VALVE GEAR. 
To THE EvitTor oF ENGINEERING. 

S1r,—The compound motion imparted to a slide valve by 
means of an eccentric revolving once, and a crank revolving 
three times during each revolution of the crank shaft, as 
illustrated on page 138 of last week’s ENGINEERING, can 
readily be examined by supposing the valve driven from a 
point travelling in an epicye ick oune, without the aid of 
1 model, in the same manner that an ‘ordinary eccentric 


















motion can be investigated by tracing the path described by 
its centre. 

The motion of the valve may be shown to be the same as 
if driven direct from a small crank revolving three times 
round the centre of the eccentric for each revolution of the 
latter. Such a motion would be produced by a pinion roll- 
ing inside a wheel four times its size, or outside one twice 
its size. Either curve can be used; the latter is shown on 
the diagram. The construction can be understood best by 
considering one such figure. 

The circle is the travel which the valve would have if the 



















crank arm stood still, whilst the radius of the arm describing 
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the epicycloid is half the travel the valve would have if the 
eccentric stood still. The dark line with arrow head shows 
the direction of the valve rod. The shaded lines at right 
angles indicate the edges of steam and exhaust ports. The 
little circles show the centres of the eccentric and crank arm, 
the dark lines joining them showing their angular position 
with respect to each other and the valve at the com- 
mencement of the stroke. Other dark lines show these 
positions when the steam port closes, and at the end of the 
stroke. The small arrow-heads indicate the lap, maximum 
opening of steam port, and opening of exhaust port at end 
of stroke. Perpendiculars let fall on the dark line, showing 
the angular advance of the eccentric, give the points of sup- 
pression and release, as in the ordinary eccentric diagrams. 

In this particular diagram (shown half-size in the wood- 
eut) the circle is 4 in. in diameter, the radius of crank arm 

in., and their respective Jineal advances 1 in. and i; 

f the eccentric were driven from the centre of the link 

these would be half the actual distances. The lap equals 
1g in., the lead } in. Port opens 1} in., and exhaust at end of 
stroke ljin. The port closes at } stroke; the exhaust opens 
at about $3ths of the stroke. With these proportions, the 
slide valve, after closing the steam port, not only stops, but 
returns backward a little. This might have been avoided 
by making the travel due to the triple movement $ in. less. 
_ The dark dotted lines show the effect of increased lap and 
increased angular advance of eccentrics. Lap about 2} in. ; 
port opens 4 in., closes at } in. stroke; exhaust opens at }} in- 
stroke, and is 2,4 in. open at the end of stroke. 

‘There are many ways of changing the motion by means of 
sliding links and double eccentrics. The same diagram can 
be used for all these. Let other curvee be drawn as on the 
top of the figure; place a piece of tracing paper over the 
figure. Note the angle that the eccentric and small crank 
make with each other at the commencement of the stroke, and 
select a corresponding place on the figure; note also their 
relative travels and select a corresponding place on the figure ; 
note also their relative travels, and select a corresponding 
curve, draw the direction of the valve rod, making ecient 
angle with the eccentric, and draw a line at right angles 
representing the proportionate lap. By such means the one 
figure can be used to examine any proposed arrangement. 

For example, in the case represented by dotted lines, the 
crank and the eccentric being in the same direction at the 
commencement of the stroke, the connecting link (see p. 
138) could be curved and arranged so that it could be raised 
or lowered with little alteration of the lead. The effect ot 
raising the link is evident, by considering the dotted line 
gradually raised until it is about jin. above the full line, 
when the eccentric alone will be in gear, suppressing at about 
4; in. stroke, but releasing earlier than before. ere the 
link prolonged so that the eccentric rod were lifted above 
the valve rod, the valve may be considered as driven by an 
— at right angles to the present one, and would cut 
off at say half stroke. 

Or, as another example, suppose this valve rod attached to 
a fixed place on the link, but two eccentrics placed on both 
the crank-shaft and countershaft, each part making similar 
angles, and driving a slotted link acting on the ends of the 
fixed link drawn. i. this case, raising and lowering the links 
at the same time is equivalent to altering the angle made by 
the eccentrics with the valve rod, but maintaining the same 
angle to each other and the same relative travel. Hence the 
same epicycloid represents the motion by supposing the dark 
line of direction to be gradually turned to or from the dotted 
eccentric line, the dotted port line being always at right 
angles to it, and drawn to give the proper lead. But when 
any such combination has been approved of, its varying action 
is best seen by a series of new curves preserving the ‘same 
port line, and such would here have been given showing 
several such combinations, and also the other epicycloidal 
curve, which is symetrical in four directions, but are omitted 
to save space. 

The centre of the eccentric might have been considered to 
have been placed on the centre of the small crank either re- 
volving the same way (as when the centre of an internal 
wheel revolves three times round a fixed pinion two-thirds 
its diameter), on opposite ways (as when the centre of a 
pinion revolves inside a wheel one-third larger). 

This valve motion gives a large opening of port as com- 
pared with the lap, it opens and closes the steam port and opens 
the exhaust with = rapidity, and, judging from a model, 
works very smoothly even with the recoil action. 

Yours truly 
March 2, 1872. W. Harrye.t. 


THE LONDON AND NORTH-WESTERN 
RAILWAY. 
To tux Epiror or Ex@ineerina. 

Sir,—Referring to the re of the half-yearly general 
meeting of the shareholders of the above company, held on 
Thursday last, it is extremely pleasing to see that the pro- 
prietors are inclined to pay honour to whom it is due, and 
that they are disposed to recognise the service which has been 
rendered to their large property by those who have had the 
chief conduct of its affairs. 

There is, however, in the chairmas’s speech one clause to 
which I must take exception. After describing the greatly 
improved state of the company's finances since ‘‘ he and his 
friends began the resuscitation of the company in 1861,” Mr. 
Moon went on to say: “It was not by cleverness, or by any 
particular policy, but. by sheer hard labour that the change 
in circumstances had been accomplished.” 

With your permission, I should like to endeavour to show 
something of what the “cleverness” of one man has “ ac- 
complished,” combined, no doubt, with what Mr. Moon has 
described as “ sheer hard labour,” as his recent retirement 
has only too plainly demonstrated. I allude to Mr. Rams- 
bottom, late the mechanical engineer and locomotive super. 
intendent of the company. 

I take the following statement from the published ac- 





counts; it is for the three years ending December, 1861 (the 
date immediately preceding that at which Mr. Ramsbottom 
took entire charge of the locomotive department), compared 
with the three years ending December, 1871, which have just 
expired. ‘ 
Locomotive 
expenses. 


Average 
cost per train 
mile. 

d, 


Three years ending 48,080,486 1,764,006 9.821 


December, 1861 
74,824,289 2,425,693 7.780 


Three years ending 

December, 1871 

This shows a decrease in the average cost during the latter 
period of 2.044. pertrain mile run, and a saving upon the 
average of the last three years equal to 212,000, 
annum, ides this saving in actual money spent, Mr, 
Ramsbottom, in his northern division, built out of working 
expenses s engines.of nearly double the power of those 
he , at the same time that they were practically quite 
as light upon the permanent way. This, which looks un- 
commonly like “cleverness,” enabled the company to keep 
up their earnings per train mile in the face of the very stron 
competition with the Great Northern, Manchester, Sheffield, 
and Lincolnshire, Midland, and other lines. I have no doubt 
this would be quite equal in the company’s exchequer to 
the.sum I have already named as the saving in locomotive 
expenditure, so that, together, we have aa annual saving of 
not less than 400,000/. 

To show that this was not done at the expense of capital, we 
have the fact that the engines built by Mr. Ramsbottom out 
of capital have not cost the company as much by several 
hundreds of pounds per engine as those they built and 

urchased before his time. To this it may be answered that 
* had the advantage of a largely increased plant in work- 
shops and machinery ; but it must not be forgotten that with 
this he provided all the engines required, not only for the 
large extension of lines which took place in his time, but for 
the constantly increasing traffic all over the system, engines 
which must otherwise have been purchased at a much 
ater cost. The saving to the company on capital account 
from this source during the ten = of Mr. Ramsbottom’s 
management, cannot have been less than half a million of 
money. 

Mr. Moon told his shareholders that in 1861 they were in 
arrears with their renewals, 100,000/. If any of this applied 
to engines, I find from the last half yearly report a very 
different state of things in existence now, in the possession by 
the company of 134 duplicate engines and 104 tenders. 

We are all glad to see by the report that Mr. Cawkwell, 
after his long and arduous career, has found a congenial re- 
tirement from more active duties, at the London and North- 
Western Board. He has been rightly placed there, for he 
has proved himself an honest and hardworking officer, and 
it is such as he whoecan do this immense undertaking sub- 
stantial service among its direction. Would it not have 
afforded the shareholders an additional gratification if, side 
by side with his much respected confrére, they had been per- 
mitted to welcome one, who, as I have feebly endeavoured to 
show, has played a no less important if unobserved part in 
their affairs. and has given to them such undeniable proofs of 
his devotion to their true interests, 

I am, Sir, your obedient servant, 
Aw ENGINEER. 


Train miles. 
Date. 


February 27, 1872. 








NOTES FROM THE NORTH. 
Gtiaseow, Wednesday. 

Glasgow Pig-Tron Market.—There is still a large amount 
of business doing in pig iron, and at rapidly advancing prices. 
Everything seems to indicate the existence of an unexampled 
period of prosperity. So great is the demand for pig iron 
that public stores have had to yield up fully 33,000 tons since 
Christmas. Makers are quite unable to overtake the extra- 
ordinary demand which exists. The stock in store was re- 
duced by 19,387 tons during the four weeks of the past 
month, and stood at the 29th ult. as follows: Messrs. Cannal 
and Co.’s stores, 329,716 tons, with warrants in circulation 
for 314,150 tons; and in the Canal Co.’s stores 10,782 tons, 
with warrants in circulation for 8950 tons. Makers’ stocks 
are also very low. The prices on Friday last were up at 
78s. 44d. cash, and 79s. one month, the highest point reached 
for a number of years. There was a further advance on 
Monday, the top prices {being 79s. 44d. cash, and 79s. 104d. 
one month, closing steady ; buyers, 70s. 3d. cash, and 79s. 9d. 
one month ; sellers, 1}d. per ton more, Yesterday’s highest 
quotations were 79s. 74d. cash, and 80s. 3d. one month. To- 
day’s market has been very strong, 79s. 7d. to 80s. cash, and 
80s. 3d. to 80s. 7d. one month, closing buyers at the , best. 
The quotations for makers’ iron have again been advanced 
this week—Coltness and Gartsherrie, No. 1, 98s. ; Summerlee 
and Langloan, 97s.; Calder, 96s.; Shotts and Chapelhall, 
95s.; Glengarnock, 94s. 6d. The shipments last week were 
again very high, being: Foreign, 11,237 tots; coastwise, 
5714 tons; total, 16,951 tons; corresponding week last year, 
8598 tons. The increase in the shipments for the present 
year is already very considerable. 


Exports of Machinery, §¢.—In last week’s shipments from 
the Clyde there were included—for Matanzas, 5793 tons of 
cast-iron pipes and boxes, of thetotal value of 3304/.; ta the 
Mediterranean, 16007. worth of sugar-making machinery, 
3607. worth of other machinery, @4:tons of east iron, 45 tens 
of wrought iron, and 230/. worth of good various; to Batavia, 
cast iron, 17} tons, galvanised iron 39. tons, sugar-making 
machinery, 845/.; to Rio de Janeiro, castiron, 516 
—_ worth of sewing machines, bar iron, 23 tons; 1360%, 
worth of sugar-making machinery, he stopton. ealzemined , 
iron‘10 tons, 5007. worth of other goede to Trinidad, malleable 
axles, 40/., galvanised house, 90/., wrought iron goods, bar, 
sheet, nails, 2147, machinery, 279J.;:t@ Mauritius, 74 tons 
angle iron, 149} tons bar iron, 11) tons sheet iron, 16 tons 
galvanised sheet, 86} tons cast-iron pipes, 3357. worth of 
sugar-making machinery. 


Council 





The Institution of Engineers and Shipbuilders.—At a 

neral meeting of the Institution of Engineers and Ship. 
fuilders in Scotland, held last week, a paper was read by 
Mr. J. E. Scott, of Greenock, upon a new method of con- 
structing iron and composite ships, patented by him, in 
which, by an arrangement of longitudinal framing, greater 
strength is obtained, and the cost of construction reduced. 
The method, as appliedt'fron vessels, consists in having the 
frames placed longit iy instead of transversely; the 
outside plating a Boe, apt ona strakes, as at present. 
The paper containéd™ elaborate tables, showing, by 
comparison, the e cross sections of transverse and 
longitudinal framed ghips, and of resistance to bending, &c. 
In the arrangement for oe ships the framing is similar 
to that adopted in K nally framed iron ships, but the 
outside wooden pl 





onally. Mr. Richard 


oY eames ai 
‘Brown, of the Shotts Iron pany, Glasgow, explained and 


exhibited to the members his patent safety miner's lamp, and 
compared it with the Davy and Clanny safety lamps. Mr. 
Brown's arrangement in surrounding the light by 
wire gauze, as in other safety lamps, but with the addition 
of a reflector and’ @ o-convex lens the light is greatly 
intensified. Be og of this lamp, parts of the mine can 
be illuminated, and thé miner be at work a considerable 
distance from the source of light. : 


Clyde Trust Meeting. —The subject of crane accommodation 
in the harbour of Glasgow again the attention of 
the Clyde trustees at their ordinary monthly meeting, held 
yesterday; and, in penne to the application of the north 
side engineers and shipbuilders, it was announced that it 
had been resolved to erect a 50-ton crane a short distance 
from the entrance to the Stobcross Docks, and that Messrs. 
Taylor and Company, Birkenhead, had undertaken to supply 
it at a cost of 8007. less than the price to be paid for the 

crane of the same size which the firm had in hand for 
the south side of the harbour. Both cranes will be erected 
with as little delay as pogsible. 


The New Short Time Arrangements in the Clyde District. 
—For the information of the engineering trades in other 
parts of the country, now that the short time question if 
settled, it may be worth while to put on record the terms os 
the compromise. They are as follows: That, from the lst 
of March to the Ist of November, 54 hours constitute a 
week's work; and from 1st of November onwards, that a 
week’s work be 51 hours. As to overtime—All overtime to 
be paid at the rate of time and a half, each day standing by 
itself ; that the usual allowances in time be given for meals 
when work is done during the night; that holidays when 
wrought upon be reckoned as overtime, and paid as such. 
The question of weekly pays to be left a shop question. 


New Rivet Factory at Port Glasgow.—Messrs. Reid and 
Lander, rivet manufacturers, have a large plot of ground at 
Port Glasgow for the purpose of @ frre accom- 
modation for their rivet manufactory. They will begin im- 
mediately to erect their shed and machinery, together with 
several patent furnaces which have recently been adapted to 
the rivet-making business. It is supposed that in about two 
months the firm will be able to occupy their new premises. 


The Late Mr. William Moodie.—Within the last few days 
there died, at Glasgow, at the age of 61 years, Mr. William 
Moodie who was for many years identified with screw propul- 
sion for ships. Originally a country blacksmith, he had a great 
amount of inventive genius, and he early turned his atten- 
tion to propulsion by steam, Being somewhat forestalled in 
the introduction of the propeller to public notice, he invented 
a wheel which drove the water out at the stem or bows of a 
boat, and pr d fair to b ful, but which he 
afterwards laid aside for a feathering horizontal prone. 
This last inventive was patented by Mr. Peter Denny, of 
Dumbarton, and the patent was, as a compliment, presented 
to him as the invention, He was in the Turkish Mint for 
four years, and while théré hé invented and made a model 
of a marine locomotive, 6f Which, up till his death he spoke 
hopefully, as likely to supersede all, or nearly all, present 
forms of traction by water. From first to last he are 
under more than ordinary difficulties, having to make all 
his patterns, forgings, and even machines for making his 
machines, in the few hours at his own disposal. 











Inon For THE Unitep Statrs.—The following cargoes 
have cleared from Welsh for American ports ; Wexford, New 
York, 360 tons of railway iron (Dowlais Iron pomee ap Ld 
Polar Star, New York, 1048 tons of iron (Nantyglo and 
Blaina Iron Company); Rosetta M‘Neil, New Orleans, 804 
tons of railway iron (Messrs. Guest and Co.); Medway, 
Charleston, 700 tons of railway iron (R. Crawshay); and 
a New Orleans, 1000 tons of iron (Tredegar Iron Com- 
pany). 


Tue Institution oF Crvrt Enctnerrs.—At the meeting 
of this Society, on Tuesday, the 5th March, 1872, Mr. Hawk- 
sley, President, in the chair, nine candidates were balloted 
for and declared to be duly elected, viz. : Mr. Russel Aitken, 
late engineer to the municipality of Bombay; Mr. Charles 
Buchanan Ker, Teddington ; Mr.. Li 
sey, engineer to the South 
members; and Mr: Alexander Morton® 


William He: B » Kent ;'Mr. Josiah i 

a gargs ope 
; 4 +) OX i ., Bombay; Cap- 

tain Robert Francis Taylor,, p P.W.D., es 


he 


we, F 4 Messrs. Joseph 
Brierley and William Powell from the class of associate to 
that of member; and had admitted the following candidates 
students of the Institution, viz.: Messrs. George wi 
Abrahams, Roderick William Fraser, Joseph Jones Gardiner, 
John Prittie Head, James Charles Inglis, Sydney Taber 
Mowbray, and Charles Reginald Parkes. 
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THE “ ENGINEERING” DIRECTORY is published 
this week on the thirteenth page of our advertisement 
sheet. 








In consequence of the great increase in our American 
connexion, we have found it necessary to establish a 
branch office in the United States. Communications 
may in future be addressed to MR, GEORGE EDWARD 
Harpine, C.E., of 176, Broadway, New York, who 
is our accredited representative. 

In answer to numerous inquiries, Mx. CHaRtEs GiL- 
Bert begs to state that subscribers in the United States 
can be supplied with ‘* ENGINEERING” from this 
office, post free, for the sum of 11. 14s. 8d. ($8.32, 
gold) per annum, payable in advance. 





NOTICE OF MEETING. 
Tue INSTITUTION OF CIVIL ENGINEERS.—Tuesday, March 12th, 
at 8pm. “ The Sooukésala Canal of the Madras Irrigation and 
Canal Company,” by Mr. John Herbert Latham, M.A., M. Inst. C.E. 








DEATH.—At Beach, Broughty Ferry, on Ist, inst., David William 
Bowman, Esq., late of Pernambuco. Friends will please accept 
this information. 
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THE INSULATION OF SUBMARINE 
TELEGRAPH CONDUCTORS. 


IMPROVEMENTS in the means of insulating telegraph 
wires for submarine or subterranean lines is a sub- 
ject which at times has been taken up energetically 
by numerous inventors and has then been allowed 
to slumber for years. There have been a host of 
patents taken out for improvements or novelties in 
insulation of wires. Some have never got beyond 
the patent office. Other processes have got as far 
as the production of hand-made specimens ; others 
have got to the stage of the manufacture of a mile 
or two for the purpose of experimental testing by 
Government or some telegraph company, a few 
have reached the stage of larger orders, and of these 
only one or two have survived to anything like 
commercial success, 

The difficulty of introducing a new invention is 
always great. This arises partly from the distrust 
caused by the host of patents taken out for inven- 
tions which have proved failures as regards either 
merit or novelty, and which have thus caused 
promoters who have embarked money in them to 
repent of their enterprise and use more caution in 
future, and partly from the opposition of those 











whose interest is vested in factories or machinery 
which would be rendered valueless by the intro- 
duction and success of any material which should 
supersede their own manufacture. 

The man who attempts to introduce a new pro- 
cess or invention, whether it be his own invention 
or not, has a hard task before him. Even if he 
has some money and position he will find it a slow 
process to get his invention fairly tried. He must 
coax and pursuade officials and scientific men to take 
sufficient interest in his case to go out of their way 
to examine or inquire into its merits. He must be 
ready by argument to meet all degrees of 
objections and criticism, and to receive all man- 
ner of suggestions patiently and in good part, 
even if he disagrees with them. He must prepare 
and read papers at institutions and associations, 
setting forth the merits of his invention and 
turn to account every word let fall by an authority 
by reproducing it in quotation on every suitable 
occasion, He must never consider anybody, how- 
ever humble his position, as not worth the trouble 
of conversion, for he never can tell to what extent 
higher authorities depend on the opinions of others, 
or what value may be set on the opinion of any 
particular individual. Sometimes men of position 
may, after seeking the opinion of those who have 
the reputation before the public of being the highest 
authority on the subject, be finally guided in the 
most determined way by a word let fall in conversa- 
tion by some comparatively obscure individual. He 
must be also constantly on the alert to answer any 
attack made on his case by those who have possession 
of the field, and he must fight, in fact, against the 
indifference, prejudice, or conservatism of officials 
on the-one hand, and against the open opposition of 
vested interests on the other, and, finally, he must 
take quietly rebuffs and disappointments without 
relaxing his efforts or losing his courage. It requires, 
in fact, undaunted perseverance, anexcellent temper, 
and a good digestion to attempt to introduce an in- 
vention, even if a man has some means at his dis- 
posal, but without such means—and how many 
inventors have been thus situated—it requires even 
fore than all this to introduce a novelty, even 
though it may have the highest merit. 

Considering, therefore, these difficulties which 
beset the introduction of anything new under even 
advantageous circumstances, it is not astonishing 
that numerous inventors should have advocated for 
years the claims and merits of their new compounds 
or processes for insulating wires without success, 
and it does not at all follow that, because they have 


60 | Succumbed to the ordeal they have had to undergo, 


that amongst these there may not be some that will 
crop up again, and be successful under some more 


63 | favourable circumstances. 


The difficulties which we have shadowed forth as 
those which an inventor, as a rule, has to contend 
with are perhaps greatef in regard to the introduc- 
tion of an insulating material for submarine wires 
than with any other invention ; for even in the best 
of times, when there existed the competition of 
several telegraph companies, the question of 
whether a new material should be tried or not 
rested with a very few people. Still, when there 
existed independent companies, the directors and 
engineers had opportunities of trying new materials, 
and now and then availed themselves of them, and 
thus lengths of wire differently insulated were 
occasionally adopted. 

If, however, it has always been difficult to get a 
trial of any new material for insulation in sub- 
marine telegraphy, it is still more difficult now. 
Submarine telegraph companies are now, and have 
been for many years past, got up exclusively by the 
large contracting companies. ‘The contract for the 
cable is signed before the company comes before the 
public, and, in fact, the directors that are invited 
to join the Board, and the engineers that are ap- 
pointed, even if they had the gréatest desire to try 
any new material, have not the smallest opportunity 
of doing so. ‘The engineer, when he accepts his 
appointment, accepts his insulating material. ‘Thus, 
a telegraph company emanating from the ‘Telegraph 
Construction Company, means gutta percha; one 
from Hooper’s company, india rubber. It is true 
the India Rubber, Gutta Percha, and Telegraph 
Works Company could supply gutta percha or 
india rubber; but if they were promoting a new 
telegraph company it would be one of these 
materials that would have to be chosen, and the 
engineer of a telegraph company so promoted would 
be bound to one of these materials, so that if a 
third material or compound appeared in the field 


it would be useless for him to suggest to his direc- 
tors even experiments on the new material. 

Formerly it was not so; the directors of tele- 
graph companies such as the Electric and Interna- 
tional Submarine Telegraph Company, and Magnetic 
Telegraph Company, were free to use any material 
their engineers recommended, and if they did not 
actually adopt any other than gutta percha on any 
long lengths, they at any rate at times tried 
short lengths of new materials, ‘The Indian Govern- 
ment have thus also been free to employ any 
material they. chose, and they were the first to give 
Hooper’s a trial on the Ceylon, and afterwards on 
the second Persian Gulf cable, which was followed 
up by the various lines promoted by the Northern 
Telegraph Company, ond thus at last this material, 
whatever its merits and ultimate fate may be, has 
found a fair trial. It seems indeed as if there is 
little hope that any new material can find a trial 
except through Government, because any concession 
for a new line to be laid by private enterprise, is 
eagerly bid and contested for by the contractin 
firms, and according to the possessor, the materia 
for insulation is determined before the work passes 
to that stage when the engineer appears. In fact, 
however high the names of the engineers may stand 
appended to a submarine telegra ih company, they 
only become a guarantee that the material to be 
employed is practicable, but not at all that it is the 
best or cheapest or the most applicable for the 
particular climate in which it is to be employed. 

There has been, as we have said, a vast number of 
patents taken out for improvements in insulating 
material, and although only a few of these have 
been tried, and fewer still have had any success, 
yet there has been a great advance in the insulation 
of wires since the first one was insulated for the 
experimental cable across the Channel in 1850. The 
gutta percha on that wire was applied by grooved 
rollers, and only one coating was used. After this 
it was applied by means of dies, and then came the 
improvement of using two coatings, so that the 
slight air-holes which occur should break joint. 
The better cleansing of the gutta percha by forcing 
it through wire gauze by hydraulic presses was also 
adopted. Then came, in 1858, the application to 
the wire, and between the coatings, of a compound 
of Stockholm tar, resin, and gutta percha, known 
as Chatterton’s compound. The application only 
is patented by Chatterton, and the compound is 
patented by Willoughby Smith. Compounds of 
gutta percha, resin, and a suitable solvent are 
patented by Hancock, and in 1848, gutta percha dis- 
solved in tar, or other solvent, and resin, is patented 
by Bedson in 1857. Since this time gutta percha 
has been improved by Mr. Willoughby Smith, so as 
to give a smaller inductive capacity. 

In india-rubber the earliest specimens that we 
know of, consisted of rubber lapped round the wire, 
the lappings being stuck together by solvents. This 
is first mentioned in Poole’s patent of 1852. The 
application of vulcanised rubber for insulating wire 
was first patented by Goodyear in in 1852. Then West 
patented, in 1858, the process of making the lap- 
pings of pure rubber adhere by simply plunging the 
coated wire into boiling brine. Some miles of this 
wire was afterwards made at Silvertown, and H. 
Silver took a patent in 1859, for putting on india- 
rubber combined with sulphur.over the pure rubber 
to be vulcanised by means of a bath of melted 
sulphur, The wire of pure rubber, unvulcanised, 
was tried a good deal, but it did not succeed, 
although it was perhaps the perseverance of C. 
West that first got rubber a trial at all. We do 
not think any of the wire covered with vulcanised 
rubber outside the pure rubber ever had much 
trial, for we can see no reason why it should not 
have answered, 

The difficulties of insulating with rubber were 
that the pure rubber changes slowly into a sticky 
semi-liquid resembling coal tar, the action going on 
from the inside outwards, ‘This is partly said to 
be due to the action of the copper, for tinning the 
copper seems to lessen it. Vulcanisation stops this 
altogether, but the sulphur acts on the copper, pro- 
ducing sulphuret of copper. 

When the pure rubber is used next to the wire, 
and vulcanised rubber outside, the sulphur still 
penetrates the pure rubber, vulcanising it slightly, 
and attacks the copper ; but if this is tinned, then 
this action is stopped, or at most reduced to a very 
small action on the tin. Hooper, in 1859, patented 
the application of tin foil between the pure rubber 


and vulcanised wire, and afterwards employed oxide - 








of zinc and rubber as a separater between the pure 
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rubber and the vulcanised rubber, to modify the 
penetration of the sulphur to the wire. The material 
thus produced gave a high resistance—about 20 
times that of gutta-percha of the date of 1864, and 
a smaller electro-static capacity than gutta percha 
by about 25 per cent. Since then the resistance of 
gutta-percha has been, however, nearly doubled, 
both the Telegraph Construction Company, 
and the India-Rubber, Gutta-Percha, and Telegraph 
Works Company. ; Jas 
Wray’s compound, patented in 1858, of india- 
rubber, powdered flint, and shellac, gave very good 
results at the experiments in 1860, standing heat 


wonderfully well, but it does not seem to have been | p 


pushed. : ; 

A compound, patented by Macintosh, of paraffin, 
and india-rubber, never received much attention, 
and we do not know what its merits were. There 
have been, besides, innumerable compounds of 
rubber and solvents, shellac, tar, bitumen, &c., 
suggested and patented. 

Vire is now insulated at the Silvertown Works 
with pure rubber, lapped on in the usual way, and 
covered with longitudinal strips of vulcanised 
rubber, The sulphur and rubber compound is ap- 
plied in longitudinal strips by means of a process 
which is said to make a better longitudinal joint. 
It consists in passing the wire and strips of com- 
pound, four or five at a time, through pressing 
rollers, which have four or five grooves for the wire 
and compound, and between each groove a flat 
sirface, with a flat surface also outside each outside 
groove. Thus the whole of the strip is squeezed 
into the grooves, and therefore, besides there being 
no waste, the joint is said to be better. This was 
patented by Matthew Gray and Frederick Hawkins, 
in 1868. 

The insulation, which thus consists of pure 
rubber over tinned wire, and surrounded with vul- 
canised rubber, has a higher resistance than 
Hooper’s. Recent tests show it to have 30 per 
cent, greater resistance ; its electrostatic capacity is, 
however, a little higher. ‘This may perhaps be 
improved, In any case it will be a rival to 
Hooper's. Some 1000 or 1100 miles are in process 
of manufacture, in the form of multiple cable for 
torpedo purposes, ordered by the Government. 
We have more to say on this subject on another 
occasion, 








NAVIGATION OF THE DANUBE. 

In the latter part of the year 1856, a Commis- 
sion styled the ‘‘ European Commission of the 
Danube,” was formed for the purpose of carrying 
out improvements in the navigation of that river. 
At that date, half a mile seaward of the mouth of 
the Sulina branch, the only navigable entry to the 
Danube, a shoal, or bar, extended across the channel, 
reducing its depth, at times, to 8ft., and never 
giving more than |] ft., the usual depth having been 
about 9ft. This bar was a quarter of a mile in 
length between the deep water of the river and 
that of the sea; the channel through it was narrow, 
and varying in direction, whilst numerous wrecks 
strewed the entrance, and helped to consolidate and 
extend the bar. ‘The interior of the river was 
hardly any better than the mouth. Its course was 
obstructed by numerous shoals, which, for many 
months in the year, had even less water upon them 
than the bar at the mouth. To pass over the river 
shoals, vessels which had taken cargo at Galatz 
and Ibraila, had to lighten, and large accumula- 
tions of them used to occur at the ditticult points, 
to the great delay and detriment of them all. But 
the river shoals had this advantage over the bar, 
that vessels could, by an occasional rise of water, 

ass over them without lightening, and when 
obliged to lighten, were not exposed to actual 
danger or delay from the sea; whereas, at the 
mouth, it frequently happened that vessels were 
delayed for weeks, waiting for fine weather to pass 
over the bar, after having lightened, and whilst 
taking back their cargo outside, were liable to be 
caught by a gale, which they must then ride out in 
the roads. On such occasions, which were of fre- 
quent occurrence, a vessel incurred great risk from 
the shifting of her half-stowed cargo, the grain 
itself got damaged, and frequently the half-empty 
lighters, obliged to run back into port, were wrecked 
on the bar. Such were the physical difficulties 
with which the navigation had to contend, whilst 
the moral ones were hardly less fatal to the in- 
terests of trade. The pilots were few, and in league 
with the rogues of every class, who in one way or 





another plundered the vessels trading to the Danube. 
They ran vessels aground in order to oblige the 
latter to employ lighters, in whose profits they 
shared, and whilst acting as interpreters and agents 
for the captains, in making terms with the lighter- 
men, arranged most exorbitant rates, which the 
captains, in their distress, were obliged to consent 
to. Moreover, in addition to the extortion thus 

ractised, the lightermen robbed the vessels they 
lightened of their grain, by the use of false bot- 
toms to their holds, by sending away during the 
night the grain they received during the day, and 
by other devices which now happily belong to the 
ast. 

The first care of the Commission on its forma- 
tion was to organise a staff of engineers and sur- 
veyors for the study of the first and principal ob- 
ject of its mission, the rendering navigable the 
mouth of the river. Its second object was to ob- 
tain some control over the navigation itself, for 
which end it sought and obtained the direction of 
the port officers at Sulina, and framed regulations 
for the repression of abuses and the guidance and 
control of navigators, The third principal object 
of the Commission was to ensure the immediate 
supply of funds necessary to begin its task, and to 
collect data on which it could have an estimate of 
the resources to be depended upon for the creation 
of arevenue adequate to cover the eventual ex- 
penses without adding to the burdens which vessels 
then bore. Of the fifteen years during which the 
Commission has been in existence, the first five 
were occupied in the study of the different ques- 
tions, and in the application of provisional mea- 
sures to their solution. The next four years formed 
a period of comparative inactivity as regarded 
works, of which those only of secondary importance 
were carried out ; the public Act was framed, and, 
after long negotiations, signed ; and the finances of 
the Commission were placed in a satisfactory foot- 
ing by the repayment of loans. The succeeding 
six years have been devoted to rendering permanent 
the works at the Sulina mouth, and deepening and 
straightening that branch of the Delta. 

During the first period above referred to the 
river was surveyed and provisional works carried 
out at the mouth and in the branch of the Sulina, 
which produced a marked improvement in its 
physical condition, At the end of 1861 the bar 
had been removed, there was a good navigable 
entry at the Sulina mouth of Pes in depth, and 
the worst shoals of the branch had been partially 
deepened. The channel had been everywhere care- 
fully buoyed, and leading marks set up. Numerous 
wrecks had been destroyed, and their remains re- 
moved from the navigable channel. A _ second 
lighthouse had been erected at Sulina to mark the 
entry, and numerous facilities for the mooring and 
convenience of vessels given in the port of Sulina, 
and at several parts of the river. During the second 
period the Sulina piers were kept in repair and 
strengthened. Works were carried out in the river 
for the temporary improvement of the channel over 
the worst shoals. A lighthouse was erected to the 
south of the St. George’s mouth to warn vessels 
approaching the Danube Delta of the shoals which 
there run far out to sea. At the end of the second 
period the Commission took the decision to convert 
the temporary works at the Sulina mouth into 
permanent structures, and to deepen and straighten 
the Sulina branch. This programme has been 
successfully carried to completion during the third 
period of the Commission’s existence. Owing to 
financial difficulties, the early years of the period 
showed only slow progress, but the funds having 
been obtained in 1868, the last four years have been 
marked by an active prosecution of the works, At 
the mouth of the river the south pier has been pro- 
longed, and the old timber piers of 1861 have been 
converted into solid rock. The depth of the Sulina 
entry has been from 19 to 19} ft. for the last two 
years. ‘The temporary lighthouse erected in 1861 
has been replaced by an iron tower, and lighted 
with a stronger light. In the Sulina channel eleven 
shoals have been variously deepened from 4 to 10 ft. 
The river has been straightened by cutting a new 
channel through the marsh, by which three difficult 
bends have been done away with. New buoys have 
been laid down and fresh leading marks and dis- 
tance posts set up. An anchorage to the south of 
the St. George's mouth has been buoyed, and the 
sandbanks off this mouth marked by beacons. Fresh 
surveys of the river from Ibraila downwards, and 
all the branches of the Delta have been made. 
Necessary offices and dwellings for the Captain of 
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the Port of Sulina and his subordinates, as well as 
for the Commission’s employés and workmen, haye 
been erected at Sulina. Quays, cranes, and other 
arrangements useful to the shipping, have been 
established at Sulina—the level of the banks of the 
river there forming the port has been raised ang 
revetted, thereby improving its — and materially 
increasing the healthiness of the locality, as well as 
its convenience, both for the crews of vessels lyin 
there and for the inhabitants. Although there stijj 
remain works of some importance which ought to 
be carried out, the principal care of the Commission 
will henceforth be to maintain what has now been 
done. 

The financial difficulties of the Commission dur. 
ing the first five years of its existence were very 
great, and more than once threatened to bring its 
affairs to a stand-still. The Sublime Porte had en- 
gaged to make the necessary advances, but the 
funds were supplied in small amounts, and with 
such irregularity that the works were frequently 
in danger of suspension. At length, at a critical 
moment, when the crowning work at the Sulina 
mouth had to be vigorously pushed forward, the 
supplies stopped altogether. The Commission was 
obliged to take the decisive step of enacting a 
tariff before success had, by relieving ships of the 
expense of lightening, justified the levying of 
tolls. The loan raised on the strength of this 
tariff enabled the Commission to complete its works 
and the remarkable success obtained by them at once 
afforded such benefits to commerce, that no com- 
plaints were raised against the tolls. The levying of 
tolls was subsequently systematised and equalised 
by the application of factors for the reduction of 
the tonnage of different nations to its equivalent 
in English tons. The loan, at first raised upon 
somewhat onerous terms, was also replaced by one 
upon easier rates, which latter was nearly paid off 
by the end of 1865. The revenue of the Commis- 
sion, which was in a depressed condition in 1865, 
and two following years, owing to the changes 
made in the condition of the peasants of Rouma- 
nia, has been in a flourishing state for the last four 
years, during which those changes have wrought 
an improvement in the agriculture of the country. 
The revenue has, during this time, supplied funds 
for several necessary works and buildings not pro- 
vided for out of loans, and has enabled the Com- 
mission to form a reserve fund for the eventual 
prolongation of the Sulina piers, and retiring fund 
for its employés. 








BOILER EXPLOSIONS. 

THE annual report of the Midland Steam Boiler 
Inspection Association, which we publish on an- 
other page, has been prepared by the chief engi- 
neer, Mr. E. B. Marten, with all the completeness 
and care that has characterised his previous re- 
ports, and almost at the same time as this docu- 
ment, appear the reports of the National Boiler 
Insurance Company, and of the Manchester Steam 
Users’ Association. 

The number of explosions and consequent 
casualties recorded are less during the past than 
former years, partly, no doubt, by chance, but 
also in a great measure on account of the labours 
of the Association, and the reforms they are gra- 
dually bringing about amongst the users of boiler 
power. That the influence of the different inspec- 
tion companies is — is evidenced by the in- 
creased number of boilers which they have now 
under their care, the Midland Company alone 
having charge of 3044 boilers, whilst the National 
and Steam Users’ Association also look after a very 
large number. ; 

In the opening passages of its report, the Mid- 
land Company states that no less than 6733 ex- 
aminations were made by its officers during the last 
six months of the year, whilst the same amount of 
vigilance has been exerted on the part of the i- 
spectors of the other companies. ‘The result of this 
care has been what might naturally have been ex- 
pected—that but few casualties occurred amongst 
the boilers so inspected, and that in the isolated 
cases where explosions did occur, the causes were 
entirely beyond the power of any inspection to pre- 
vent. It is worthy of remark that out of the 66 
deaths and 113 cases of injury arising from the 66 
explosions of all classes which occurred during the 
year, nearly half the victims consisted of those who 
were most responsible, either owners or minders, 
whilst about a third who suffered were people em- 
ployed near the boilers; the remaining casualties 
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among persons not in any way connected 
ery - pry and most of them were young 
children. ‘The number of public sufferers was above 
the average, which was raised by the explosion of 
a traction engine in Glasgow on the 30th december 
last. By this catastrophe 11 people were killed and 
99 were injured. ; 

Out of the 66 explosions, 5] occurred from 
commercial boilers, and the causes have been 
classified by Mr. Fletcher, of the Steam Users’ 
Association, a8 follows : 


From defective condition 20 
From malconstruction eee ose 18 
From mismanagement... ose ove 9 
From undetermined causes sae bas 4 

51 


It will be seen that the accidents arising from 
faults in original construction and defective con- 
dition are about equal, and that to these two 
causes alone may be ascribed by far the greater 
number of the year’s accidents, and, indeed, it is 
probable that most, if not all, those explosions 
which were ascribed to undetermined causes, 
might be classified under the two first heads. 

‘The nine cases of mismanagement were probably 
all of them beyond the powers of any inspecting 
body to prevent, but it will be seen at once that 
not one of the others need have occurred if a com- 
plete system of supervision existed; and this is 
proved by the fact that in all the instances now re- 
ported of inspected boilers having exploded, the 
cause was traced to carelessness on the part of 
those responsible for working them. 

Year by year the various Associations extend the 
wide circles of their usefulness,{and prove how much 
might be effected if a general and efficient scheme 
for inspection could be decided upon and carried 
out. Under the present partial and entirely volun- 
tary system, the difficulties in the way of the Asso- 
ciations are great, principally on account of the fact 
that but few opportunities offer in the course of the 
year for making thorough examinations of boilers, 
and even of those owners who avail themselves of 
the security offered them, few are willing or able to 
suspend work at stated times for the visits of the in- 
spectors ; the consequence is that a vast amount of 
work has to be performed in the few general holi- 
days which occur during the year, while at other 
times when inspections are made, they have too 
often to be conducted under such difficulties that it 
is almost impossible for them to be thorough, and 
too much credit cannot be given to the officers for 
the manner in which they execute their duties. 

It cannot be doubted that a general and periodical 
inspection of boilers would be attended with con- 
siderable inconvenience to the owners, but that such 
inspections shall be made compulsory is one of the 
leading features of any legislation on the subject, 
and unless it be done there is little chance of any 
general and successful supervision. The existing 
companies have shown how well they can prevent 
the explosion of the boilers under their care—except 
in the case of mismanagement—and that under the 
most difficult conditions ; were these difficulties re- 
moved, and general inspection enforced, there would 
remain then only one source of danger against 
which the Association are now powerless—mis- 
management. And if the steam users are to be 
made responsible for the competency of the men 
whom they employ, as recommended in the report 
of the Select Committee last year, this source of 
danger would be also gradually removed. 








NAVAL ARCHITECTURE—No. IV. 
Tue DEVELOPMENT OF THE SCIENCE OF NAVAL 
ARCHITECTURE FROM THE YEAR 1860 TO THE PRESENT 
TIME. 

(Continued from page 120.) 
In our last article on this subject we briefly 
sketched the leading features of Mr. Froude’s paper 
of 1861 on “‘ The Rolling of Ships,” but we by no 
means exhausted it, and did not even aliude to some 
of the _-— lines of thought suggested by that 
paper. Before leaving it, therefore, we will call 
attention to a few points of interest we previously 
omitted, and to which we shall hereafter have oc- 
casion to refer. 
_In the first place, then, the previous investiga- 
tions with regard to a ship among waves have been 
on the assumption that she is broadside on to 


them, or “in the trough of the sea,” which is, of 


is placed obliquely across the waves, and the modi- 
fication depends upon the angle of obliquity, upon 
whether she is moving towards them or from them, 
and upon the speed at which she is going. Mr. 
Froude supplies a method of making an approxi- 
mate allowance for these altered conditions by sub- 
stituting in the original equation of motion the new 
periodic time of the waves with regard to the ship, 
and obtaining a new wave slope flatter than the 
true slope at right angles to the direction of motion 
of the waves. 

The next and most important point is the retard- 
ing influence which the surrounding fluid exercises 
upon the rolling motion. This is a very difficult 
matter to deal with, and it has been disregarded 
in the foregoing equations ; but Mr. Froude does 
not neglect it, and he indicates a mode of obtaining 
a measure of it, which we will briefly describe. 

He is dealing with an isochronous rolling ship, 
and one, therefore, whose ordinary ‘‘curve of sta- 
bility” is a straight line. The ‘curve of dynamical 
stability,” or the curve whose ordinate represents 
the‘ work done” in heeling the ship to any angle, 
set up on the same diagram, is easily seen to be a 
common parabola, On the assumptions, then, that 
the period of the rolling is not sensibly affected by 
the resistance, and that it maintains its isochronous 
character, he arrives at the conclusion that the 
amount of the mean retarding force during any ex- 
cursion, is as the square of the range of the excur- 
sion, and from this it follows that the ‘‘ work done” 
in retarding the ship’s oscillation is as the cube of 
the range of the oscillation. Hence the ‘ work 
done” on the ship by the resistance of the water 
can be expressed on the diagram containing the 
curves of statical and dynamical stability by the 
ordinates of a cubic parabola. Having given the 
form of this curve, and the fact that its ordinate 
vanishes when 6=0, or when the range is zero, it 
only remains to determine another point on it in 
order to construct it. This can be done for any 
particular vessel by actually setting her rolling in 
still water, and recording the rate at which the 
range of oscillation dies out. Or supposing the ship 
to be inclined 49° to starboard when left free to 
roll, and then rolling over to 42° to port before be- 
ginning to return to the upright, the mean range 
of oscillation will be 454$°, and the loss due to re- 
sistance 7°. The difference between the ordinates 
of the ‘‘curve of dynamical stability” at 42° and 
49° will be the work due to the resistance, and if 
this be set up as an ordinate at 454°, it will give a 
point on the curve required. This differs some- 
what from the modus operandi of Mr. Froude, but 
the principle is the same, and it leads to the same 
result. Moreover, Mr. Froude deals with the sub- 
ject more elaborately, and discusses the matter for 
circumstances where the loss of range due to re- 
sistance is obtained, not from a single oscillation, 
but as a total loss for several oscillations. He then 
uses these results to modify the angles of rolling 
among waves, previously deduced by diminishing 
the growth of amplitude due to “impulse” by as 
much as the positive loss of range would have been 
‘had an oscillation of the same mean amplitude 
been performed simply in still-water.” 

This part of the subject is so important, and it 
has since engaged the attention of Mr. Froude and 
Professor Rankine to so large an extent, that, 
having touched briefly on the condition in which it 
was left by Mr. Froude in 1861, we leave it for 
further consideration hereafter. 

One other result, of no small importance, achieved 
by this paper was the exposure of the inaccuracy of 
the data which is obtained when the angle of in- 
clination is taken by means of a pendulum. It was 
pointed out that the swaying motion which takes 
place sets up in the pendulum an independent series 
of oscillations of its own, which renders it quite an 
untrustworthy instrument. In the following year 
Mr. Froude pointed out that even when this sway- 
ing motion is reduced to a minimum, as, for in- 
stance, when the pendulum is hung at the vessel’s 
centre of gravity, it points not vertical, but at right 
angles to the wave slope, aud so may be of use in 
recording the vessel’s inclination to the wave, but 
would be simply useless or misleading as regards 
her inclination to the horizon. It may perhaps at 


some future time be used in the last-mentioned 

ition as an indirect means of obtaining or check- 
ing the slope of the waves, but for the present it 
seems to be falling into disrepute. As a substitute 
for the pendulum, Mr. Froude makes a suggestion 





course, the most unfavourable position she could 
occupy. The circumstances are modified when she 





which we give in his own words, because it forms 
of the mode of taking angles of roll now 


the basis 


in general use in Her Majesty’s navy by means of 
what is termed the “ batten instrument.” He says: 

‘‘ The only satisfactory method of noting angles 
of inclination which has’ suggested itself to me, 
and one which may be used with great facility and 
exactness, is that the observer should place himself 
amidships, on the upper deck, abreast of the main 
rigging, and at such a level as to be able to note 
the horizon on both sides when the ship is upright. 
He can then observe, when she is in motion, how 
many ratlines of the rigging she brings down to the 
horizon, port or starboard, and if his distance from 
the ratlines, their spaces, and the zero point be duly 
noted in the first instance, the observations are 
readily reducible into measurements of angle.” 

‘* We may observe here that the only accurate 
means we are acquainted with of measuring 
the angles of roll, besides those based upon obser- 
vation of the horizon or fixed objects, is by the 
use of Professor Piazzi Smith’s ‘“ Rotary Ship 
Clinometer,” an instrument based upon the well- 
known principle of the gyroscope, and described in 
the fourth volume of the 7ransactions of the Insti- 
tution of Naval Architects. ‘This clinometer is 
everything which can be desired as far as record- 
ing the total oscillation from side to side is con- 
cerned, and also for obtaining the mean angle of 
roll, but unfortunately it affords no means of de- 
termining when the vessel is passing through the 
upright position, so that while we are given the 
range of oscillation, say from starboard to port, we 
do not know the actual amount of.inclination she 
has heeled to on either side. 

Returning now to the investigations on the sub- 
ject of rolling we will for a moment glance at the 
influence exercised by Mr. Froude’s paper in stimu- 
lating others to enter with him into a field of 
inquiry which seemed to offer fair prospects of pro- 
ducing valuable scientific, and practical results, 
The impetus given may be in some degree measured 
by the fact that at the meetings of the Institution of 
Naval Architects during the three succeeding years, 
viz., 1862-63-64 there were no less than ten papers, 
and all valuable ones, read upon the subject, in 
addition to several postscripts and appendices of 
scarcely less importance than the paper. This is 
not all, for papers have appeared since at in- 
tervals, and some of the most striking and valuable 
applications of the theory propounded in 186] have 
been made within the last year. 

The papers referred to above are from the pens 
of Professor Rankine, Doctor Woolley, Mr. J. 
Crossland, Mr. Scott Russell, and Mr. Froude, and 
they enrich the 7ransactions in which they are pub- 
ished, and, taken together, form a discussion of the 
most difficult problems in naval architecture, as re- 
markable for its studied fairness and calmness of 
tone as for ability. 

We shall confine our remarks in the remaining 
portion of this article to the papers read in 1862, 
viz., Dr. Woolley’s ‘‘ On the Rolling of Ships ;” Mr. 
Crossland’s ‘‘ On Mr. Froude’s Theory of Rolling ;” 
and Professor Rankine’s ‘¢ Remarks on Mr, Froude’s 
Theory of the Rolling of Ships.” 

Dr. Woolley, in his paper, departs somewhat from 
Mr, Froude, in attaching greater importance than the 
latter gentleman to easy rolling in still water. He 
argues that whatever tends to produce easy rolling 
in still water will tend likewise to the same result 
among waves, and upon this he discusses the 
elements which conduce to easy rolling in still 
water. The clue to this he finds in the distance 
travelled through by the instantaneous axis, and he 
says the motion will be easier in proportion as this 
axis is less inclined to vary its position. Concerning 
the history of the problem of a ship rolling among 
waves, Dr. Woolley gives some interesting facts. 
He tells us that the only authors who had dealt with 
it before Mr. Froude put forward his investigations 
in 1861, were D. Bernoulli, in the latter part of the 
last century, and Canon Moseley, in 1851. 
Bernoulli's investigations were based upon the 
assumption ‘‘ that the oscillations of the waves will 
prevail over those of the ship, so that the period of 
the ship’s oscillation in the disturbed waters will 
be identical with that of the waves, the only element 
which is affected by the ship’s natural time of oscil- 
lation a amplitude of the angie through 
which it rolls.” He discovered the important fact 
that great danger exists when the natural periodic 
time of the ship coincides with that of the waves. 
Canon Moseley also arrived at this latter conclusion 
by regarding the effect of a succession of blows on 
a vessel by waves of her own period, and, as we 





have already shown, it isa result which forms one 
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of the most prominent features in Mr, Froade’s in- 
vestigations. On this point, therefore, Dr. Woolley 
shows Mr. Froude to be in harmony with Ber- 
noulli and Canon Moseley ; and he moreover pays 
a high tribute to the scientific value of Mr. Froude’s 
paper, although he was not prepared to go the 
whole length with Mr. Froude. He was not at that 
time prepared to accept M. Froude’s theory that 
the resultant action of the water acting in the 
direction of the mean normal of the wave is opposed 
by an equal and opposite force created by the ship. 

Mr. Crossland’s paper goes a great way towards 
confirming the general accuracy of Mr. Froude’s 
reasoning. Starting from the first principles of a 
vessel floating in still water under the influence of 
gravity, he shows how the conditions are changed 
by imparting velocity and change of velocity to 
both the vessel and the water. Then by compound- 
ing a series Of such changes, so as to obtain the con- 
ditions of a ship on the slope of a wave (supposing 
the wave surface to have its direction permanently 
fixed for an instant), he obtains an equation for the 
angular acceleration of the vessel. ‘The equation 
thus obtained differs from thatof Mr. Froude, and Mr. 
Crossland enters into an examination of the points 
of difference. ‘This part of Mr. Crossland’s exceed- 
ingly able paper is very interesting. The conclu- 
sions he arrives at in it regarding the internal struc- 
ture of waves are entirely in harmony with those 
now established. He does not allow that the steps 
taken in reducing his equation to that of Mr. 
Froude compensate each other, but it is scarcely 
too much to say that his arguments are directed 
towards discovering the closeness of Mr. Froude’s 
approximation, and do not point to any radical error 
in his equation. 

The first part of Professor Rankine’s paper sup- 

plies in a short, complete, and elegant form, the 
equation of rolling motion of a vessel floating 
among trochoidal waves, an equation which Mr. 
Froude had previously endeavoured to obtain. It 
is impossible here to do justice to the fine grasp of 
the subject displayed by Professor Rankine in his 
treatment of this problem. He shows that not only 
the resultant action of the wave on the vessel, but 
also that of the vessel on the wave, is made up by 
compounding the force of gravity with centrifugal 
force. He obtains very neatly the effective couple 
tending to turn the vessel by taking the couples 
due to gravity and to centrifugal force separately, 
and then combining them ; and from this he obtains 
as ‘‘ the exact differential equation of the oscillation 
of a ship rolling in the trough of the sea,” 
d?9 gm .o. cl. mty> ns 
date(s Tr (0 a )y=0 - GY) 
where m is the height of metacentre above the 
centre of gravity, supposed to be constant through- 
out, p the radius of gyration, and the other symbols 
express the same as in the equations given in 
article on this subject. 

It should be mentioned that equation (17) is ob- 
tained under the following conditions : 

The water is supposed to be of considerable 
depth compared with the length of a wave. And 
the draught of the vessel is so small, compared 
with the length of a wave, that all the particles of 
water which come in contact with the vessel move 
in orbits of the same radius as each other. 

Equation (17) has not yet been integrated, but 
Professor Rankine points out how Mr. Froude’s 
equation may be obtained from it. ‘To do this it 
is first necessary to assume @ so small that @ may 
be written for sin @, and unity for cos g: and the 
next assumption is that the orbit of a particle of 
water is small compared with the length of the 
wave (in other words, the waves are not short steep 
We 
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an equation which agrees exactly 
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This deduetion of Mr. Froude’s equation from 
the exact one of Professor Rankine conveys to our 
mind, more clearly than any other mode of reasoning, 
the degree of accuracy contained by the former. 

The second part of Professor Rankine’s paper ex- 
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plains very neatly the delusions under which any 
one at sea labours in trying to judge of the height 
of surrounding waves, and he explains the exagge- 
rated statements we hear about waves ‘‘ mountains 
high,” by showing how a wave of not more than 
30 ft. high may, under certain circumstances, appear 
to be over 90 ft. high, and of terrific steepness. 


FOREIGN AND COLONIAL NOTES. 


The Turkish Navy.—The launch of a new wooden Turkish 
frigate, the Taif, has just taken place in the presence of the 
Grand Vizier and a number of other functionaries. 


Canadian Pacifie Railway.—Mr. Murdoch, C.E., in charge 
of the exploration of the Canadian Pacific Railway route 
between Sault Ste. Marie and French River, has arrived 
at Ottawa. Mr. Murdoch made an examination of about 
100 miles of the route instrumentally, and a rough explora- 
tion of the remaining 150 miles. Mr. M’Lenan, one of the 
engineers in charge of the British Columbia, and of the 
Canadian Pacific Railway surveys, has also arrived at Ottawa 
to report progress. 

The Late Admiral Farragut.—The Committee of the 
United States House of Representatives on Public Buildings 
and Grounds, has agreed to recommend an appropriation of 
20,000 dols. for a statue of the late Admiral Farragut. The 
statue will be erected in Farragut-square, Washington. 


Canadian Lumber.—The Ottawa valleys provided during 
the last season 100,000,000 ft. of sawn deals and 285,000,000 ft. 
of sawn boards. The St. Lawrence Valley provided 
225,000,000 ft. of sawn deals and 150,000,000 ft. of sawn 
boards. ‘These figures do not, it, should be remarked, 
relate to the whole Dominion, but only to the result of twelve 
months’ work in the great valleys of the St. Lawrence and its 
tributary, the Ottawa. 


The French Iron Trade.—The French iron trade appears 
to be rapidly recovering from the effects of the war. In the 
Nord an advance of 8s. to 10s. per ton is announced in iron, 
and circulars from the forgemasters of the district fix the 
price of merchants’ iron at 8/. 8s. to 8/. 16s. per ton at the 
works. Plates are also in great demand. 


Remote Steam Navigation.—The Hudson’s Bay Company 
is having two steamers built to ply on Lakes Monitoba and 
Winnipegooses, between Portage La Prairie and Cedar Lake 
Portage. One of these steamers isa propeller 114 ft. long 
with twin screws; the other is a stern wheeler, 125 ft. in 
length. The stern wheel boat is to connect at Cedar Lake 
Portage with the propeller and run on ths Saskatchewan as 
far as the Rocky Mountains. The Hudson’s Bay Company 
will have several steam tugs plying on the Assiniboine next 
summer from Fort Garry to Portage la Prairie, there to con- 
nect with the propeller. Mr. Kittson is building a boat to 
connect with the steamer International from the terminus of 
the Northern Pacific Railroad on the Red River ; and Messrs. 
Hills, Griggs, and Company will add another boat to the 
line next season. The only break in this break of steam 
communication will be two land portages, four or five miles 
each in length. 

The Foreign Iron Trade.—It is stated that MM. d’Huart 
Fréres, of Longwy, in the Moselle, propose to establish blast 
furnaces at Athus, for the treatment of local minerals. The 
land required is stated to have been obtained. 


The Island of Anticosti.—An application is about to be 
made to the Parliament of the Dominion of Canada for an 
Act to incorporate a company for working and developing 
the resourcés of the Island of Anticosti ; also for the purpose 
of laying a submarine cable from the South-West Point 
Lighthouse of Anticosti to Cape Rosier, on the coast of 
Gaspe, to connect. with the mainland telegraph line ; and 
also for the purpose of running a line of steamers from 
Anticosti to ports within the Dominion and to foreign ports. 

Progress in Western Australia.—Telegraphic communica- 
tion has been formally opened between Perth and Guildford 
in Western Australia. Some gentlemen appointed to examine 
the country between Guilford and the Eastern districts of 
Western Australia, with the view of determining the most 
a route for a line of railway, have, it is understood, 

en successful. The route selected by the committee, along 
the Valley of the Swan to Newcastle, is stated to be very 
level, and free from engineering difficulties. 


Iron in the United States—The production of pig iron in 
the United States last year is estimated at 1,850,000 tons. 
This production is distributed as follows: Anthracite pig 
iron from Lehigh, Schuylkill, Upper and Lower Susquehanna, 
and the eastern and northern Pennsylvania districts, 863,000 
tons; raw coal and coke pig iron, 600,000 tons; charcoal 
pig iron from New England States, New York, New Jersey, 
Pennsylvania, Maryland, and Southern and Western States, 
887,000 tons. The value of the production of iron in the 
United States in 1871 is estimated as follows : Pig iron, 
75,000,000 dollars; products of rolling mills and forges, 
138,000,000 dollars; and value of articles manufactured from 
iron, 687,000,000 dollars. The total number of persons en- 
gaged in the production of raw and manufactured iron in 
the United States is estimated at 940,000. 

Fuel in Canada.—Wood has attained such an extravagant 
price in Montreal that the inhabitants have become large 
consumers of peat as an article of fuel. At Ottawa wood is 
also very dear, but the inhabitants can fall back upon in- 
exhaustible beds of peat in the neighbuurhood of the town. 


Tasmanian Tramways.— A resolution passed by the 
Tasmanian House of Assembly authorising a grant of Crown 
land to the Mersey and Deloraine Tramway Company, pro- 
portioned to the extent of permanent way constructed in com- 
pleting the line to Dunallon, on a principle authorised with 
reference to another portion of the line, has been thrown out 








by the Legislative Council of the Colony, on the ground that 
the company gave no guarantee that it would continue to 
work the line. 

American Steam Navigation.—Mr. Dawes has introduced 
into the United States House of Representatives a Bill to 
aid in the construction of ten first-class iron steamers, of not 
less than 2000 tons each, to connect the United States with 
foreign ports, and to secure to the United States Government 
the use of the same for postal, naval, and other service. The 
Bill provides that the steamers shall be built by a corporation 
to be known as the National American Steampship Company, 


Russian Railways.—Great — was made last year 
in the construction of railways in Russia. One of the lines 
completed in 1871—that from Smolensk to Brest—is 609 
versts in length. Russia possessed, at the commencement of 
this year, 12,659 versts, or about 8750 miles of lines. The 
most important lines about to be commenced in Russia are 
those of the Caucasus and Siberia. The length of ling 
completed in Russia in 1871 is returned at 2580 verstes. 


Canadian Iron.—The province of Quebec in the Dominion 
of Canada is stated to have great stores of iron minerals. The 
iron ores of Quebec are calculated, indeed, to make it one of 
the richest countries in the world, and must add before long 
to its population and wealth, the large suppltes of iron de. 
manded for railroad construction, carriages, and repairs, as 
well as the development lately given to iron shipbuilding, 
having increased the cost of English iron to the extent of 2/, 
or 21. 10s. per ton. The Quebec iron mines may be divided 
into four groups—those of Ottawa, St. Maurice, Quebec, and 
the Moisie ; all of them have been sufficiently explored to test 
the quality of the ore, which is stated to be phon 4 


Southern Trunk Railway of Otago (N.Z.)—It is under. 
stood to be the intention of the Government of the province 
of Otago, New Zealand, to proceed at once with the formation 
of the remaining portions of the Southern Trunk Railway of 
the province as far as Balclutha. The work will be con- 
tracted for in sections of eight or ten miles each. 


German Railways.—The principal railway administrations 
in the Rhenish provinces, and the neighbourhood, have con- 
cluded a convention, by virtue of which all raw materials are 
to be carried at moderate rates. The convention applies, of 
course, inter alia, to coal, ironstone, &c. 


Importation of Tronstone into France.—The total quantity 
of ironstone imported into France in 1871 is computed at 
378,577 tons against 485,093 tons in 1870. Of the imports 
of last year 92,228 tons come from Belgium; about 6000 tons 
from Germany, 91,427 tons from Spain, 31,649 tons from 
Italy, 19 tons from Switzerland, 155,608 tons from Algeria, 
and 1646 tons from other sources. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mipp.LEesBrover, Wednesday. 
The Cleveland Tron Trade.—Yestercay there was a large 
attendance on ’Change at Middlesbrough, and more than the 
usual amount of business wasdone. The prices of pig iron 
now quoted are as follows: No. 1, 41. 2s. 6d. ; No. 2, 41.; 
No. 3, 3. 17s. 6d.; and No. 4, 37. 16d. 6d. There are now 
126 blast furnaces in full blast, but they are unable to meet 
the absolute requirements of the trade. The Cleveland 
Ironmasters’ Association returns have just been issued. 


The Finished Iron Trade.—In all the departments of the 
finished iron trade there is continued activity. A great deal 
more work would undoubtedly be turned out were it not that 
materials are still scarce. ‘The agitation amongst the miners 
for shorter hours is not likely to improve the condition of 
things. Coal and coke must be had in greater abundance. 
Generally, the ‘ironmakers are looking forward to Danks’s 
furnace achieving great things. Messrs. Hopkins, Gilkes, 
and Co., Middlesbrough, are adding a squeezer to the Danks 
furnace which they recently erected, and which on being 
tested gave such satisfactory results. If the Danks furnace 
accomplishes all that is expected, there will have to be 
machines for coal cutting. ‘The deficient supply of materials 
is becoming more serious as the number of iron works on 
Tees-side increases. 

New Blast Furnaces.—There are no fewer than eleven new 
blast furnaces in course of construction in the growing dis- 
tricts of Middlesbrough. The total number now in existence 
is 135, and those to be added are as follows : The Lackenby 
Iron Company are building one ; Cochrane and Co. are build- 
ing one; Gjers, Mills, and Co. one; W. Whitwell and Co., 
two; the North of England Industrial Iron Company, one; 
the Rosedale and Ferryhill Company, two, and Downey and 
Co., two. 

Shipbuilding and Engineering.—Some of the shipbuilders 
on the northern rivers are now refusing orders for steamers, 
not only because they are so full of work, but because the 
price of materials are so high. We are glad to be able to 
state that the strike at Messrs. Palmers’ yard, at Jarrow, has 
been amicably settled. Mr. Palmer met the men, and finding 
that there had been some misunderstanding, granted what 
they desired eS the mode of payment. All the engi- 
neers, both marine and locomotive builders, as well as bridge 
builders, are very busy. 

The Mines—In Durham and Northumberland the output 
of coal is not by any means so large as it ought to be. 
Throughout Cleveland the ironstone miners are working 
steadily, and are yielding enormous quantities of stone, all of 
which is eagerly bought at fair prices, The hematite trade 
is good. Coke remains at high prices, and is scarce. 

Public Companies.—During the past week several railway, 
bridge, water, and gas companies have held their annual or 
half-yearly meetings in the North of England. All of them 
have paid good dividends, and their reports have given satis- 
factory accounts of their engineering works. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
evelopment in South Yorkshire.—It is stated, 
with very good authority, that owing to the 
prmous demand for coals that now exists, several new 
collieries are about to be sunk in the Barnsley district. One 
of these at Smithies, one mile from Barnsley, and another 
Mr. Mitchell’s) at Wombwell, will be put in hand at once ; 
in fact, I believe, Mr. Mitchell’s is already being sunk. 


tation to Mr. Cabry, C.E., York.—A short time ago 
Ma 3. Cabry, who had been for 35 years one of the chief 
engineers on the North-Eastern Railway, retired and was pre- 
sented with 1000/7, and a first class free pass over all the North 
Eastern system. Since that time a movement has been on 
foot to present Mr. Cabry with a testimonial which was 
intended to embody the estimation in which he was held by 
the officers and servants of the North-Eastern Company. 
This presentation, which was made on Wednesday last, con- 
sisted of an elegant silver dessert service of the swan pattern, 
consisting of a large centre piece, an epergne with a propa 
en suite, and four compotiers, the whole weighing 250 oz.; a 
handsome walking cane with ivory handle, with monogram, 
and for Mrs. Cabry a very handsome gold bracelet set with 
diamonds and amethysts (supplied by Mr. Streeter, London). 
There were about 1000 subscribers to this testimonial. 


Chesterfield Gas and Water Company.—The ordinary 
meeting of the Chesterfield Gas and Water Works Company 
was held to-day. From the report read it appears that the 
the dividends are 27. 10s. per cent. on the 50/. preference 
shares, on guaranteed stock, and on 10/. preference shares ; 
3]. 10s. on the 58007. ordinary shares; 81. on the 11,2007. 
ordinary stock, and 3/. 10s. on the 4250/. shares (new). This 
js equivalent to about 16 and 7 per cent. on the shares which 
have no fixed dividend, and 7/7. on the new shares. Total 
amount of share and mortgage capital, 94,5277. 10s., with 
power to raise 55,4427. 10s. more. Additional land has been 
purchased for extensions of the gas works, and arrangements 
are in progress for laying a new main from the Upper Lin- 
acre reservoir to Club Mill, the cost of which latter will, the 
directors say, be greater than anticipated, owing to the 
recent extraordinary rise in the price of iron. 


The Fire at the Darfield Main Colliery.—It is believed 
that the fire which was discovered in the workings of the 
Darfield Main Colliery has been extinguished. A pipe which 
has been inserted in the stoppings, which have been built to 
cut off the fire, gives no tokens of smoke or combustion. The 
experiment and examinations were made by Mr. Smith, the 
engineer, and Mr. B. Wilson, the viewer. In consequence of 
this a number of men have resumed work. 


The New Station at York.—It is understood that this under- 
taking will shortly be put in hand. From a deposited plan it 
appears that it is proposed to make two openings through the 
bar walls, one opposite to Rougier-street, 30 ft. wide, and the 
other 40 ft. wide, opposite the station yard road. From the 
latter opening the distance to the station will be 270 yards. 
The two roads will join about 100 yards from the station, and 
a new road from their junction will lead to the coal and lime 
depdts, near the old cricket ground. Under the junction of 
the Scarborough and North lines a bridge 270 ft. long and 
25 ft. wide is projected. Another bridge will be erected in 
Queen-street outside Micklegate Bar, and a third bridge is 
to be built across the North Junction, nearer to York than 
the —- foot bridge for which the new one will be sub- 
stituted. 


New Reaping Machine Invention—A Sheffield firm is 
now pmo in making a novel kind of reaper, which, it is 
asserted, will far outstrip all at present in use. The inventor 
claims that the machine will mow grass 6 ft. wide with one 
horse, and that the horse will be able to work all day. The 
best machines we have at present only cut 4 ft. 6in., with two 
horses. It will reap a breadth of 10 ft. of corn, also, with one 
horse, and it will also thrash and winnow corn, grind flour, 
chop turnips, cut chaff, crush cake, pump water, saw timber, 
and can draw a load of 5tons along the streets! It is sur- 
mised that, if all this can be carried out, the inventor has 
succeeded in making an exceedingly clever adaptation of the 
traction engine and all the other machines, the merits of 
which he claims for his own. Farmers will hail this new 
machine as a boon, indeed, if it be a success. 


Annual Meeting of Joseph Rodgers and Sons (Limited).— 
The first annual meeting of this company was held last week, 
and from the report presented a net profit of 19,7427. 2s. 2d. 
was shown. Of this sum 6742/. 2s, 2d. was set aside for in- 
vestment as a reserve fund, and the balance of 13,0007. for a 
dividend of 10/7. per share free of income tax. It was stated 
that not a single share had changed hands during the year. 


New Works and Alterations.—The new works of Messrs. 
Wilson, Cammell, and Co., at Dronfield, are to be commenced 
atonce. A siding from the Midland line, passing the whole 
length of the site of the works, has been staked out, and 
several brickyards are being started in the neighbourhood. 
Messrs. S. and C. Wardlow, of Portobello Works, Sheffield, 
are erecting new converting furnaces in Charlotte-street. 


Colliery D 
and I believe 








TourxisH Rartways.—The works on the Scutari and Ismidt 
Railway are being actively pushed forward. Ethem Pasha 
has returned from an inspection of the whole line, and has 
let a contract for the principal station at Haidar Pasha near 
Scutari, which will be -commenced forthwith. The line is 
expected to be ready for traffic in the autumn. M. Coul- 


mann, the new director general of the working department 
of the Roumelian lines, has arrived out to replace M. Schmidt, 
who resumes his original post of chief inspector. Mr. Ralph 

tle, one of the directors of the company has arrived in 
Constantinople for the purpose of conferring with the 
Turkish Government upon certain points connected with the 
Ines. 





BOILER EXPLOSIONS IN 1871. 

WE publish below, by permission of Mr. E. B. 
Marten, chief engineer to the Midland Steam 
Boiler Inspection and Assurance Company, the 
annual report upon steam boiler explosions, pre- 
pared in the usual careful and complete manner 
by this company. On comparing the list of 
casualties recorded in this report with that issued last 
year, it will be seen that the number of explosions, as 
well as of fatal accidents and injuries inflicted, is 
smaller. In the report, dated 1871, notices are in- 
cluded of 70 boiler explosions, which caused 85 
deaths and injuries to 135 people ; whilst this year 
only 66 explosions, 66 deaths, and 113 cases of 


injury are reported. Of these one boiler assured | © 


by the company exploded, but without loss of life, 
whilst three others were injured, all of these acci- 
dents having been due to causes of which inspection 
has no control, 


During the year 1871, records were obtained of 66 boiler 
explosions, causing the death of 66 and the injury of 113 
other persons. 

The scenes of more than fifty of the explosions were visited 
by officers of the company, and very brief notices are given 
of each one, with slight sketches to make them better under- 
stood, especially by those who have but little time or inclina- 
tion for reading lengthy descriptions. 


Those killed or injured may be thus described : 
Killed. Injured. 
Masters, owners, or managers of works... 9 4 
Engine men, stokers or minders... oo 21 10 
—30 — 4 
Those employed at the works, male . 16 52 
# ‘ ia pa female ... 6 il 
—22 — 63 
Strangers or passers, chiefly young people 
or children ee ees oe ove 36 
66 113 


Of the 35 fatal explosions, 3 were in Scotland, where the 
official inquiry is not public, but in the other 32 cases there 
were inquests, and in about a dozen of those,tindependent 
scientific evidence was obtained, and the verdicts were all 
tantamount to “ accidental death,’ involving no one in 
criminal responsibility, but various recommendations were 
added as to the need of better boilers or fittings, and of 
greater care or more frequent inspection. 


The exploded boilers were used for the following eee : 
No. Kd. In. 
Ironworks _ eee eve «- 14 16 35 
Mining ... ove ove ooo im 
Chemical ese $a ee s + Je 
Marine ... ove eee eee wo € 8 & 
Spinning ove oe a a oOo Ras 
Agricultural... ove eee wo 5 6 2 
Paper making ... ove eve wo 4 6 5& 
Hauling ... =F ove ooo o- 8 12 389 
Domestic ove oe ove » ee 
Railway ... . pis se oo 8 0 2 
Brewing ... ove eve ove wo 2 3 2 
Grinding eve ose s 2 2S 
Pressing eve ove eee wo +? @& 8 
66 66 113 


The causes of explosion may be thus stated under the 
three general heads of— 
A. Faults of Construction which may be Prevented by In- 
spection before Starting or after Repair. 


Plain Cylinders, Externally fired. 
No. Kd. In. No. Kd. In. No. Kd. In. 


A Sinefficient repair 2 1 2 











Want of stays a 
——- ae | 
External corrosion 2 0 2 
Internal corrosion 1 1 0 
—— 38 1 2 
ete pressure 5 1 6 
Carelessness 
c with valves 41 
Scale 3 a&.7 
—— 9 6 18 
167 19 
Marine. 
B_ External corrosion ... 8 4 4 
Bad pipe and valve 2.81 
Not ascertained ... oes Kr «CO 
i See 
Locomotive. 
B Internal corrosion ... an 1 
C  Over-pressure eee ove yO 1 
Extraneous eee eee Le O 
pe s 0 2 
Portable Multitubular. 
A Bad manhole ee a a Oe 
B_ External corrosion ... “s ie oe 
C No valve, or valve fastened ae ee 
4 4 9 
Furnace Upright. 
C_ Short of water or blow-cock 
left open ye Msp ao a tt 2 
Crane or Small Upright, Internally fired. 
A Want of stays oe oat ew: 8 
B External corrosion ... ine a: -w 6S 
C . Undue pressure, no valve or 
bad valve ... - Bs 32 & 
—- 11 35 
Rag Boilers. 
A Bad manholes os as 2 @-% 
C Lid unfastened too soon ... 2 4 8 
4 6 6 
Balloon. 
B_ External corrosion pom 1 1 
C Undue pressure eee 2 6. @ 
: —— 2 0 1 
Domestic. 
C Undue pressure from frozen pipes ... ot ae BER 
Total eos 66 66 113 
No. 1. (See Fig. 1.) January 1st, 1 LP ee, Cast- 
iron, 1 ft. 4 in. wide, 1 ft. high, and 11 in. deep. The’circu- 
lating pipes being frozen the pressure accumulated, and rent 


the boiler into pieces, doing great damage. 

No. 2. (See Fig 2.) January 2nd, 1 injyured.—Plain cylinder, 
11 ft. long, 3 ft. 1 in, diameter, # in. plates, 25 lb. pressure. 
Ruptured at a bad patch over grate, around which were 
many old cracks, and the rent along the bottom, and 
through the unguarded manhole, and round several of the 
transverse seams, dividing the boiler into 4 or 5 pieces, which 
were widely scattered, but are arranged in sketch near their 
original position. 

o. 3. January 2nd, none injured.—Cornish, 32 ft. long, 

6 ft. 6 in. diameter, 2 in. plates, 30 lb. pressure. Tube rup- 

tured at first seam over the fire from weakness caused by in- 
ternal corrosion. 

‘No. 4. (See Fig. 3.) January 4th, 1 killed.—Domestic, 

1 ft. 3 in. wide, 1 it. high, 11 in. deep, 45; in. thick. The cir- 


Weak tubes “\ — . Ho. Kd. In. culating pipes being frozen, the pressure accumulated and 
Want of proper stays 7 3 0 2 rent the boiler open, doing considerable damage. = 

Bad or insufficient repair 2 # + *. ~. (See Fig. 4.) eo ig 9th, 1 a. Te 

Insecure or unguarded man- e of five, about 30 years old. incashire, 18 . 2in. long, 

hol 3 3 7 ft. 6 in. diameter. ‘lubes 2 ft. diameter, 3 in. plates, 12 lb. 

— ii ei = Peas ee en. ye at corroded steam pipe — at 7. | 

; front end, and the rent followed along the angle ring of shell 

OO. — only # tes ot 2 — — which was also corroded, and then along the seams of some 


Internal corrosion ... ose 


§ 46.3 


— — 20 18 15 

C. Faults which could be Prevented by Careful Attendants. 
Undue pressure ove ove 15 16 42 
Opening lids too soon eve 8 12 5 
Shortness of water... oe 6 4 4 
Scale +“ 2 0 7 

— — — 381 32 58 
Not ascertained ... ; } @ 
Extraneous 2 2 1 

—-— — 38 8 1 

66 66 113 


The exploded boilers were of the following description— 

The causes of the explosion of each description of boiler 
are stated and arranged under the three — heads above 
mentioned, as indicated by the letters A B C. 


Cornish, Lancashire, or other Internally fired Boilers. 
No. Kd. In. No. Kd. In. No. Kd. In. 


A Weak tubes... 49 26 
4 9 26 
B External corrosion 7 6 
Internal corrosion 3 5 
10 11 6 
Short of water 5 4 
Cc Carelessness 
with valves 84 1 


or pipes 
P'p este Wh 


22 28 36 








plates in the bottom, placed longitudinally, allowing the to 
of the boiler to — up like a lid, without moving it muc 
out of its original position. 

No. 6. January 12th, 1 killed.—Cornish, 30 ft. long, 6 ft. 
diameter, 7; in. plates, 35 1b. pressure. The ball weight of 
the —— valve was unusually near the steam pipe, and it is 
supposed that the boy who was scalded having put his dinner 
on the pipe to warm, it slipped between the ball and pipe; 
and that in trying to extricate it he lifted the valve, which 
was held open by the My wedged under the ball. 

No.7. January 18th, 3 injured.—One of two, 25 years 
old. Plain cylinder, 24 ft. long, 4ft. diameter, ¥, in. mag 
30 lb. pressure. Gave way at a ring seam where much 
corroded near the back end, which was blown to the rear, the 
front end being thrown considerably forwards, and the shell 
was torn into many fragments, which damaged the engine 
house, and so injured the other boiler that it also was rent 
into pieces, thrown some distance away. One safety 
valve was made to serve for the two boilers, and the con- 
necting valve noeg shut there was no escape from this 
boiler, so that the bursting pressure soon accumulated. A 
similar boiler attached to the same engine exploded in April, 
1870, and is mentioned as No. 15 in the “records” of that 

ear. 
. No. 8. January 15th, none mjured.—Plain cylinder, 6 
years old, 35ft. 61m. long, 4ft. 10in. diameter, in. plates, 
55 lb. pressure. Some plates over the fire became red hot 
from the accumulation of scale some inches thick upon them, 
and gave way, and the reaction of the issuing contents sent 


the boiler some distance, and did much di 
No. 9. January 16th, 1 injured.—Plain eylinder, flat ends 
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Fre. 17. 


very old, 8ft. 4in. long, 3ft. diameter, jin plates, 50 Ib. 
pressure. The front plate was blown out, and the boiler was 
backwards for some distence. The boiler was corroded 
until too weak to bear the They ure. 

No. 10. January 17th, 1 billed, t tty ge The 
steam expansion joint was ween two o ite 
curves in the sips ond one end drew out when firet under 


J 26th, 2 killed.—Cornish, 10 ft. long, 4 ft. 
diameter. Tube 2 ft. 4in. diameter, plates 1, in., 40 lb. pres- 
sure. Gave way at bottom where it rested on the brickwork, 
the i being completely eaten away by external corrosion. 

o 12. = Fig. 5.) January 27th, none injured.— 
~~ ge . high, 2ft. wi deep, 3 in. 
ure 


» wide, and 1 ft. ovine 
accumulated, and rent Pil pen, doing great q 
No. 18. (See Fig. 6.) February lst, 1 killed. —Piain | 


pressure. 
No. 11. 


boiler o 





1871. 
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Fie. 19. 


cylinder, 5 years old, flat ends, 7 ft. Sin. long, 3 ft. 4in. 

, fin. plates, 451b. pressure. The safety vaive was 
loaded to 701b., and this pressure was too great for the in- 
cufficient stay to the flat end, which was blown out, the boiler 
being thrown backwards. 

No. 14. February 5th, 1 killed.—Marine, 70 lb. pressure. 
The boiler was not moved from its place, and the damage 
opposed to have been slight, but no particulars have been 
obtained 


No. 16. (See Fig. 7.) February 10th, none injured.—One 
of three, 3 years old. Chimney, 27 ft. high, 5 ft. diameter. 
Tube 2 ft. 9 in. diameter, } in. plates, 25 lb. pressure. Col- 
lapsed about half-way up the tube from overheating through 
shortness of water. 

No. 16. (See Fig. 8.) February 15th, 3 injured.—One of 
two, 1 year old. Portable upright, 6 ft. high, 3 ft. diameter 
7 in. plates, 26 Ib. pressure. There was but one safety valve, 


























and that was on the other boiler. The junction valve between 
the boilers was closed, when left for night, without the 
fire being properly put out, and there being no outlet for the 
steam the pressure accumulated, and the boiler ruptured at 
the unguarded manhole and rent into fragments, much 
damaging the closely packed houses near. ’ 

No. 17. March 8th, none injured.—Locomotive. The con- 
necting rod broke and siaeel t the boiler, allowing contents 
to issue violently. A similar case was mentioned as No. 27, 
July 2let, 1868, and others have occurred in previous years. 

No. 18. (See Fig. 9.) March 9th, 1 killed, 1 é jured.—One 
of six, 3 years old. Lancashire, 27 ft. long, 7 ft. diameter. 
Tubes 2 ft. 8 in. diameter, slightly oval, 7% in. plates, 60 Ib. 
pressure. The left hand tube collapsed downwards from 
overheating through shortness of water. The boiler was not 
moved, and little was done to premises. ) 

No. 19. March 11th, 3 killed, 3 injured.—Rag boiler. The 
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the manlid were loosened before the steam was ex- 
pew ge the issuing contents scalded those near. ae 

No. 20. (See Fig-10.) March 11th, 2 killed, 1 injured.— 
Cornish, 12 ft. long, 4 ft. Sin. diameter. Tube 2 ft. 3in. 
diameter, # in. plate, 721b. pressure. Tube collapsed down- 
wards from overheating through shortness of water. This 
was the second time the tube had collapsed, although the 
boiler had only worked 18 months. f 

No. 21. (See Fig. 11.) March 16th, 1 killed.—Plain 
cylinder, flat ends, 16ft. long, 3ft. Gin. diameter, /, in. 

25 lb. pressure. There being no stays to support the 

+ ends, the veuring. povomare caused a slight movement 

ward and forwi (sometimes called “ drum-head” 

motion), which facilitated corrosion in certain lines of strain, 

uced a “furrow” at the front near the bottom, 

which rent open. The. boiler'was not moved, and little 
damage was done to the premises. 

No. 22, “(See Big. 12.) March 17th, 1 killed, 1 injured. 
—One of five, 5 years old. Plain cylinder, 68 ft. long, 
4ft: 4in. diameter, plates ,5, in. full, 651b. pressure. Heated 
by gas. Rent at fourth seam, the front end being thrown a 
at distamee forward, and the back end to the rear, dis- 

placing the other four boilers. The ruptured seam was next 
to a patch, where the cutting out of the old rivets and put- 
ting in of new had caused a seam-rip. 

No. 23. (See ig: 13.) March 18th, none injured —One 
of two, 36 years old. Lancashire, 30 ft. long, 9 ft. diameter. 
Tubes 3 ft. diameter, } in. plates, 22 1b. pressure. The boiler 
was rent into three pieces. Five rings of the back part 
were torn off and thrown to the rear. Four rings in the middle 
were opened out "flat, and fell across the other boiler, and 
the remaining part of the shell, with tie tubes, were left on 
the seating. Ihe boiler was old-and much patched, and was 
corroded too thin to bear the usual pressure: 

No. 24. (See Fig. 14.) March 23rd, 2 killed.—Cornish, 
ten years old, 7ft. 3in. long, 3ft. 2in. diameter. Tubes 
1ft. 10 in. diameter, fin. plates, 361b. pressure. The tube 
ruptured at the last ring of plates, and was forced inwards, 
allowing the contents to issue at the back. The boiler was 
slightly thrown forward. It was only used occasionally, but 
was so much reduced by internal corrosion as to be unable 
to bear the usual pressure. 

No. 25. (See Fig. 15,) May 3rd, 1 killed, 1 injured.— 
Marine, 7 years old, 9 ft. 2 in. long, 6 ft. 1 in. diameter. 
Furnace tube 2 ft. diameter, and 3-inch small tubes, 3-inch 
plates, 81 lb. pressure. There were two bands as clips 
round the outside of boiler. Gave way at aseam where 
some new bottom plates had been inserted, and where the 
old plate wasso thinned by internal corrosion as to be unable 
to bear the usual pressure. A small plate was blown out 
and shattered into three pieces, and the boiler was turned end 
for end. 

No. 26. May 9th, 1 killed.—Revolving rag boiler of plain 
cylindrical shape, with three filling holes. The steam was 
supplied from other boilers. The central lid was unscrewed, 
without trying—by a small hole for the purpose—whether 
there was any pressure, and the lid came off, and the contents 
issued and scalded the attendant. 

No. 27: (See Fig. 16.) May 18th, 1 —— 
killed, 2 injured.—Portable multitubular, 9 
years old, 8 ft. 6 in. long, 2 ft. 6 in. diameter, 
fs-inch plates, 50 lb. pressure. The safety 
valve was fastened down by a nail (A) be- 
tween the lever and the cover, and, in con- 
sequence, the pressure accumulated to more 
than the the boiler could bear, and it was 
rent into many pieces, which were widely scattered. 

No. 28. May 20th, none injured.—Portable vertical, of 
peculiar construction, with return down flue tubes, 6 ft. high, 
4 ft. 6in. diameter, g-inch plates, 35 lb. pressure. The 
shell was torn off, the bottom having given way through 
weakness, from want of proper stays, from the crown of the 
firebox to top of boiler. 

No. 29. (See Fig.17.) May 22nd, 3 killed,1 injured — 
Lancashire, 22 ft. 6 in. long, 7 ft. 6 in. diameter. Tubes 
2 ft. 10 in. diameter, 3-inch plates, 70 lb. pressure. The tube 
was somewhat corroded on the top, and gave way over the 
fire from weakness. 

No. 30. May 25th, 1 killed, 1 injured. Revolving rag 
boiler of plain cylindrical shape, but revolving on trungions, 
in the opposite direction to No. 26, 12 ft. high, 6 {t. diameter, 
Ys in. plates, 501b. pressure. The steam was supplied from 
another boiler. The cover at one end was insecurely fastened, 
and was blown off. . 

No. 31. (See Fig. 18.) June 6th, none injured.—One of two, 
20 years old. Balloon, 14 ft. diameter, 3 in. plate, 6 lb. pres- 
sure. The pressure was allowed to far exceed the proper 
height during a temporary stoppage of the engine, and the 
bottom was rent off, and the top thrown some distance, but 
very little damage was done. 

No. 32. (See Fig. 19.) June 17th, 1 killed, 2 injured.— 
Cornish, 28 ft. long, 6 ft. diameter. Tube 3 ft. diameter, 2 in. 
plates, 40 Ib. pressure. ‘Tubes collapsed from weakness, and 
partly tore away from the back end, and the reaction from 
the issuing contents forced the boiler back a long way. 

No. 33. (See Fig. 20.) June 28th, 8 killed, 20 injured.— 
Cornish, 43 ft. Jong, 6 ft. Gin. diameter, yin. plates. Tube, 
3 ft. diameter, Zin. plates, 50 1b. pressure. The tube col- 
lapsed sideways from end to end through weakness, being 
without strengthening hoops, and with continuous longi- 
tudinal seams. The back end and part of the tube were 
thrown to the rear, and the rest of the boiler was thrown to 
the front, and separated into several fragments. 

No. 34. July 9th, 3 killed.—The lid of a steam valve was 
being removed while under pressure, and the steam escaped 
and scalded those near. 

No. 85, (See Fig. 21.) July 11th, none injured.—Cornish, 
10 years old, 7 ft. long, 6 ft. 6 in. diameter. Tube, 3 ft. 3 in. 
diameter, 2 in. plates, 451b. pressure. Gave way where 
much corroded by the damp brickwork of the central wall, 
and the back ring of plates was torn out, and the boiler 
turned up on end, and much damage was done to the 
premises. 








No. 36. July 17th, none injured.—Cornish, 16 years old, 
12 ft. long, 4 ft. diameter, 4, in. plates, 48 1b. pressure. Gave 
way at the bottom and rent open, a belt of plates being blown 
away to some distance, The bottom been extensively 
corroded, by the boiler being left exposed to wet for many 
years before it was set at this place, rendering it unfit to bear 
the usual pressure. 

No. 37. (See Fig. 22.) July 28th, 1 injured.—One of 
five, about 20 years old. Plain cylinder, 20 ft. long, 4 ft. 
diameter, ,4; in. plates, 45 lb. pressure. The boiler been 
much patched and altered, and was in very poor condition, 
and unfit to bear safely the ordinary pressure. Rupture 
commenced near the feed pipe, and ran along one side and 
then round each end, both of which were liberated and 
thrown far away, the barrel of the boiler spreading out on 
to the neighbouring boilers, one of which was much injured. 

No. 38... (See Fig. 23.) August 1st, 1 killed 7 injured.— 
Multitubular, 10 years old, 7 ft. long, 3 ft. 6in. diameter, 

sin. plates, 50 lb. pressure, but valve loaded to 80 Ib. 
fupture commenced at thé unguarded manhole, and the 
shell was rent into several pieces which were much scattered. 
The safety valve was defective, and the boiler had been much 
weakened by many patches, and was in poor condition and 
unable to bear the pressure at which it was worked at the 
time of explosion. on 

No. 39. August 3rd, 1 killed 1 injured.—One of five. 
Rag boiler, 51b. pressure from the exhaust steam of an engine. 
The manhole was of very large size-and insecurely fastened, 
and was blown off. 

No. 40. (See Fig. 24) August 17th, 2 killed.—Cornish, 
30 ft. long, 6ft. 3in. diameter. Tube 4 ft. 3in. diameter, 
18 lb. pressure. Ruptured near brickwork at the bottom 
where much corroded externally, and one ring of plates was 
rent open. The boiler was displaced, and the premises were 
greatly damaged. 

No. 41. August 26th, none injured.—Chemical pan, 12 ft. 
long, 5 ft. 6in. diameter, Zin. plates. The end was blown 
off, the rivets not being strong enough for the pressure of 
35 lb. as supplied from the Boilers. 

No. 42. (See Fig. 25.) August 29th, 1 killed, 2 injured. 
—Lancashire, 26ft. long, 6ft. 6in. diameter. Tubes 2 ft. 
Yin. diameter, 2 in. plates, 60 1b. pressure. The left hand 
tube collapsed from — through shortness of water, 
and the contents issued violently and scalded those near. 

No. 43. August, 2 injured.— Chemical boiler, plain 
cylinder, 12ft. 6in. high, 4ft. Gin. diameter, 2 in. plates. 
with cast-iron hemispherical ends with manhole in each. 
The pressure of 34 1b. was obtained from another boiler. 
The bottom end gave way where the casting was defective, a 
piece was blown out, and the reaction of the issuing contents 
projected the boiler through the roof, through whichit again 
descended and did much Coase. 

No. 44. (See Fig. 26.) September 1st, 2 killed, 2 injured. 
—Marine. Multitubular, 6ft. long, 6ft. diameter, 60 Ib. 
pressure. The under side of firebox gave way at the front 
rivets, the.heads of which were corroded, and a tongue of 
plate was torn upwards, allowing the contents to issue so 
violently, that those near were carried overboard and 

wned. 

No. 45. (See Fig. 27.) September 2nd, 7 injured.—One 
of six, 2 years old. Plain cylinder, 40 ft. long, 5 ft. diameter, 
Zin. plates, 50 lb. pressure. This case was peculiar, as the 
back part of the boiler was found a long way to the front, 
and the front end in the rear. An accumulation of scale 
caused pockets to form, and a hole to burn through the 
bottom over the grate, allowing the contents to issue so 
violently that the boiler was sent over end for end, when 
the front end was knocked off and thrown to the rear, and 
the contents then issuing more violently, the reaction sent 
the rest of the boiler in one piece a great distance to the 
front, where it fell, and was crushed nearly flat and broken 
into several fragments. 

No. 46. (See Fig. 28.) September 16th, 4 injured.—One 
of two, 18 years old. Cornish, 32 ft. 9in. long, 6 ft. Gin. 
diameter. Tube 4 ft. diameter, Zin. plates, 45 lb. pressure. 
The tube collapsed from end to end, dropping together like 
an old sack, and cracking at the edges. A small piece at 
the front end was blown out. The cause was supposed to be 
shortness of water, as there was no gauge glass, but it was 
far more likely the weakness of so large a tube without 
strengthening hoops. The pressure was doubtless more than 
usual, as the engine had made a temporary stand. A similar 
collapse took place in the next boiler in December, 1869, 
and is described as No. 57 in the “ records” of that year. 

No. 47. (See Fig. 29.) September 22th, 2 injured.— 
Vertical, with firebox of peculiar corrugated construction, 
7 ft. Gin. high, 3 ft. diameter, 50lb. pressure. Gave way 
round the bottom of firebox where much corroded, and rent 
open, and the reaction of the issuing contents carried the 
whole boiler to a considerable distance. ‘The pressure gauge 
had been removed, and the safety valve did not. act treely, 
and the pressure accumulated to more than the boiler could 
bear. 

No. 48. (See Fig. 30.) September 26th, 1 killed— 
Lancashire, 3 years old, 20 ft. nae. 7 ft. diameter. Tube 
2 ft.2in. diameter, %in. plates, 60 lb. pressure. The boiler 
gave way at the second rings of plates from the back end, at 
the side where externally corroded, to a knife edge, by brick- 
work made damp by being next the side of a hill. The rents 
extended round the boiler, and it was turned nearly bottom 
upwards, and the shell opened out in the curious way shown 
in the sketch. 

No. 49. October 9th, none injured.—One of three. Port- 
able, multitubular, 8 ft. long, 2 ft. 6 in. diameter, 80 Ib. E. 
sure. There was no safety valve, dependance being placed 
on that of the boiler to which it was connected. Steam 
was got up without opening the sere steam cock, 
and the consequent excessive pressure forced off the front 

d 


end. 

No. 50. October 17th, none injured.—One of twenty, 
22 years old. One tube worked by two furnaces, 36 ft. long, 
6 ft. 3in. diameter. Tube from end to left side 2ft. 8in. 





diameter, } in. plates, 301b. pressure. The tube colla) 
from overheating through shortness of water, and cracked at 
the edges and allowed the contents to escape without any 
violence. 

No. 61. October 21st, 2 killed 1 injured.—A wall fell upon 
and broke the steam pipes, and the escaping steam scalded 
those near, 

No. 52. October 25th, 2 injusred.—Chemieal boiler. Plain 
cylinder, 9 ft. 3 in. long, 6 ft. diameter, % in. plates. The back 
end was went out, and the _s rae , few 
yards, and the premises were much injured. outlet pipes 
were choked wp, and more pressure accumulated than it was 
capable of bearing. _ 

No. 53. Gn Fig. 81.) October 25th, none injured.—Plain 
cylinder, 6 ft. 6 in. long, 2 ft. 2 in. diameter, 5; in. plates, 
80 to 100 1b. pressure. The manhole was weak and un- 
guarded with a strengthening ring, and ruptured and allowed 
the lid to blow out. The rents spread along a part where 
strength was much reduced by the rivets being countersunk 
to make room for attachments. The safety valve was defec- 
tive and overloaded, and there was no gauge, and the boiler 
was unfit to bear the pressure to which it was exposed. 

No. 54. October 28th, 1 killed, 1 injured.—Chemical. Tho 
cover was unscrewed before the pressure was off, and the con- 
tents blew out violently and scalded those near. 

No. 55. (See Fig. 32.) October 30th, 1 killed, 1 injured. 
—One of two, 17 years old. Marine, 12 ft. 7 in. long, 6 ft. 
3 in. diameter. Tube 4 ft. wide, 2 ft. 9 in. high, 16 1b. pres- 
sure. The tube was much weakened by corrosion and screw- 
patching, and collapsed upwards, with the slightly increased 
pressure of a temporary stoppage of the engine. ~ 

No. 56. October, none injured.—Chemical, 9 ft. long, 
slightly oval, 4 ft. greatest diameter, } in. plates, 2 lb. pres- 
sure. Although not at work, it is supposed that a gas was 
gently passing off through a small pipe, 30 ft. long, to a 
receiver which was under repair, and that this gas being 
accidentally lighted, communicated through the pipe with 
that in the boiler and exploded it. One end was blown off, 
the rupture passing completely round through the solid plate. 

No. 57. See Fig. 33.) November 5th, none injured.— 
Cornish, 25 ft. long, about 6 ft. diameter. Tube 3 tt. 6 in. 
diameter, $ in. plates, 30 lb, pressure. Tube collapsed from 
overheating through shortness of water. ‘ 

No. 58. (See Fig. 34.) November 8th, 2 killed.—One of 
two. Marine, 16 ft. 6 in. long, 8 ft. 4 in. diameter. Tube of 
irregular shape, about 2 ft. 10 in. high, }in. plates, 27 lb. 
pressure. The gauge was so much out of order, that it only 
showed 24 lb. under a real pressure of 80 lb. The safety 
valve was defective and overloaded, and the pressure was 
sufficient to collapse and rupture the side flue, and the con- 
tents rushed out at the front. : 

No. 59, (See Fig. 39.) November 12th, none injured.— 
One of four. Cornish, about 20 years old, 26 it. long, 
6ft. Gin. diameter, jzin. plates, 40]b. pressure. Tube, 
3 ft. 9 in. diameter, had been made in two parts, joined in 
the centre by a narrow plate jin. thick, and it collapsed at 
this joint, so that the top met the bottom, and thus so re- 
tarded the issue of the contents, after being set in motion, 
that a shock was produced, which blew out an end and half 
the tube in opposite directions. The shell was left resting 
in its seat, and little damage was done to premises. The 
tube had much the appearance of collapse from shortness of 
water, but the most probable cause was that it was too 
weak, without strengthening hoops, to bear the ordinary 
pressure with safety. 

No. 60. (See Fig. 86.) November 11th, 2 killed.—Port- 
able, multitubular, about ten years old, 8ft, 8in. long, 
2 ft. 7 in. diameter, #in. plates, 30 1b. pressure. The bottom 
of the smokebox was reduced by external corrosion to less 
than jin. in thickness, and was consequently unable to 
bear the ordinary pressure, and a piece was blown aut, and | 
the reaction of issuing contents displaced the boiler a little, 
and much damaged the premises. 

No. 61. November 18th, 1 killed.—The screws of a man- 
hole were loosened while the pressure remained in the boiler, 
and the lid was blown off. 

No. 62. November 25th, 1 killed.—One of twelve. Chim- 
ney 28 ft. high, 6 ft. diameter, Tube 2 ft. 5in. diameter, 
Zin. plates, 25 1b. pressure. The blow pipe was left open 
while some men were inside repairing, and the steam and 
water from the blow-off of another boiler in the same pipe 
was forced in upon them. ars 

No. 63. December 8th, 1 injured.—Locomotive, 11 ft. 
long, 3 ft. diameter, Zin. plates, 95 lb. pressure. ‘The pres- 
sure amounted to about 134)b. during a temporary effort to 

et up a steep curved incline, and the firebox was forced 
inwards and the outside shell outwards, and the stays drawn, 
but little other damage was done. : A 

No. 64. (See Fig. 37.) December 13th, 1 injured.—Loco- 
motive, 18 ft. 6 in. long, 4 ft. diameter, 7%; in: plates, 120 Ib. 
pressure. Gave way under bottom of barrel where “ fur- 
rowed” by the combined action of corrosion and the strain 
upon the plates, by attachment to the frame of the engine. 

No. 65. (See Fig. 38.) December 28th, 1 injured.—One 
of five, 23 years old. Balloon, 16 ft. diameter, gin, plates, 
5b. pressure. It ruptured at the back, where the plates in 
contact with firebrick were reduced by external corrosion, 
and the bottom was forced down upon the grate, and the 
top rolled over on to its side. The boiler was not being 
used, although connected with the other at work. The 
strain upon the bottom was increased by the boiler bein 
over full and nearly to the brim. Those near were drench 
with nearly cold water from it when it — 

No. 66. (See Fig. 39.) December 80th, 11 killed, 80 in- 
jured.—Portable upright, about eight years old, 11 ft, 4 in. 
high, 4 ft. diameter, 2 in. plates, 100 1b. pressure. The in- 
ternal portion gave way where attached to the firehole, and 
collapsed inwards, and the reaction of the issuing contents 
forced the boiler up some distance on to the top ot a house. 
The safety valve did not act properly, and the — a 

ars to Have accumulated to more than the boiler could 





ear, during a temporary stoppage of the engine. 
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AN INDIAN ENGINEERING INSTITUTE. 
To tHe Eprror or EnaIxezrine. 

Srr,—As a junior civil engi in the Indian Public 
Works Department, I have little hesitation in asking you to 
insert a few remarks on a subject at present being mooted 
among members of my service. The Pioneer (an Indian 
paper of fair reputation among Public Works men) has 
sketched, in a couple of leading articles, the basis of a scheme 
for an Indian i ing institute. The scheme appears, 
hoth to others an sapesll deserving of more notice than it 
has yet attracted, and you would, I feel sure, confer a 
service on the members of the Public Works Department 
by urging, not only the policy, but the necessity, of having 
some means among us both of union and comparison. Al- 
though an official Body of considerable numerical ——, 
there is little unity among us, and still less an of 
comparison. There is, I believe, an idea prevalent at home 
that we in India are only the hands and arms of the profes- 
sion, while English engi are the brains. I will not 
combat the idea, but I, along with others of my service, 
desire much that an experiment be :nade as to actual 

fessional status of ian engineers. It is some conso- 
ation to us to believe that, if we are the “ Nazareth” of 
newspaper dents, there is yet a belief at home that 
there is some little good in us, only wanting development, 
and a little free action, to make it something better. I 
believe an institute, founded on a good basis, would greatly 
assist this action, and I trust you will not be wanting in 
giving it both t and publicity. The purport 
of my letter, however, lies in the following: 

Is there any likelihood of (1) the Government of India 
supplying a certain percentage of the funds ; (2) the Govern- 
ment granting leave to a certain percentage of the profession 
to attend half-yearly meetings; (8) the Government pay- 
ing a certain proportion of travelling expenses of such 

rsons on leave who have come from beyond a radius of 

miles from the seat of the institute ? 
Cc. 


Bengal, February 7, 1872. 





(For Description, see Preceding Page.) 


TIN-LINED LEAD PIPES. 
To tae Eprror or EnGInesrina. 

Srz,—I am much obliged for the information and drawings 
of the method adopted for jointing the above, given by your 
Paris correspondent in your impression of week before last, 
and hope to have an early opportunity of testing its 
efficiency. 

Iam afraid, however, it is just one of those small com- 
plications which are so difficult to get workmen to carry out 
thoroughly, and which will still leave the difficulty of jointing 
a draw x to the use of this otherwise excellent pi 

I am, Sir, yours obediently, 

Birmingham, March 2, 1872. w. 7 G. 








Mancuestse Steam Usgrs’ Associatron.—The last or- 
dinary monthly meeting of the executive committee of this 
association was held at the offices, 41, Corporation-street, 
Manchester, on Tuesday, February 27, 1872, Sir William 
Fairbairn, Bart., C.E., F.R.S., &c., President, in the chair, 
when there was presented, in addition to a report on engi- 
neering matters, the secretary’s annual financial report, 
drawn up in yee for the eral meeting of sub- 
scribers to be held shortly in the Town Hall. It appears 
that the association has on its books more members and more 
boilers than at any previous time since its foundation, while 
the guarantee reserve fund is on the increase year by year. 
Also, while 51 explosions occurred throughout the country 
generally during the year 1871, killing 50 persons, and injur- 
ing 107 others, no explosion sprang from any boiler under 
the charge of the association. 


Lorpon AssocraTion or Foremen ENGINgERS AND 
DraveutsMEN.—The usual monthly meeting was held on 
Saturday last at the City Terminus Hotel, and was presided 
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Fra. 39. 
F.B.S., David Thompson, Esq., C.E., and R. Watkins, Esq., 
of the firm of Jackson and Watkins, Canal Iron Works, 
Poplar, were en Sees as honorary, and Messrs. 
W. Crook, A. Knox, and W. H. po? ordinary members, 
whilst Mr. Cross, Mr. Sims, and Mr. 
as candidates for future election. The secretary then pro- 
duced a financial statement as to the late anniversary festival, 
and this was eminently satisfactory in its nature. Mr. 
Haughton gave an account of the visit he had recently paid 
to the Manchester Association of Employers, Managers, and 
Foremen, and stated that that institution, which now 
bers 114 bers, was in all respects in a prosperous 
state. Other matters of more or less importance were also 
considered and arranged, and lastly, Mr. A. Laird read an ex- 
ceedingly well-written and practical paper on the “ Pro- 
perties and Treatment of Cast Iron in its Application to Me- 
chanical and Constructive Pu » The author spoke of 
the chemical characteristics of the material, the economy of 
the foundry, the liaries which distinguish hot and cold 
blast irons, the effects of rapid and of ual cooling of cast- 
ings upon their strength and their fitness for the various pur- 
poses to which they were to be applied, invited closer co- 
operation between men of science and men of practice, and 
furnished hints and suggestions for the advantage of foremen, 
derived from his own enlarged experience and observation. 
The paper was listened to with marked and critical attention, 
and, indeed, excited deep interest. Its reading terminated at 
too late an hour (nearly 11 p.m.) to permit of its adequate 
ii ion, and this therefore was post d till the April 


ren were nominated 














over by Mr. Newton, C.E., of the Mint. It was most nume- 
rously attended, and the proceedings altogether were of much 
more than ordinary interest. The election of new bers 
followed the reading and approval of minutes of ano 
sitting. B. Samuelson, Een. M.P., &c., John Byndall, 








meeting. The chairman, in putting the usual vote of thanks 
to the author of the paper, took occasion to express his = 
that no employers were present on an occasion of 80 — 
moment to th eneuasd in the production of ca 








and architectural works. 
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EXPERIMENTS AND RESEARCHES OF 
THE EFFLUX OF ELASTIC FLUIDS. 
By GEORGE WILSON. 

(Continued from Page 155.) 

EXPERIMENTS ON THE EFFLUX OF STEAM BY REACTION, 

78. We now give Tables XII. to XVIL,, contain- 
ing results of some of the experiments made with 
the apparatus described in our last article. ‘The 
explanation of these tables is as follows : 

TABLE XIV. 
Effue of Steam into the Atmosphere through a Tube 2 centi- 
metres im diameter, and 23 centimetres in length, Sormed 
to the Contracted Vein.—(For section of the Efflux Tube 


ig. 12, Page 71.) 
% hd rhe of the atmosphere 68° Fahr. 
Pressure of the atmosphere 30.0 in. of mercury. 
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338] 287 020 4.479 6.99 | .780 
139] 238 9.83 4.786, 7.37 |.770 
140 239 10.20 4.966 7.60 .765 
141] 24 10.95 6.331 | 810 |.759 
42} 242 11.70 5.696 8.60 |.755 
143} 244 12.70 6.183 929 |.751 
144 246 138.24 6.446 2.61 | .745 


145] 248 14.16 6.894 10.13 | .784 
146} 249 15.04 7.828 10.65 | .727 
147| 261 15.91 7.746 11.18 | .721 


148} 252 16.66 8.111 11.71 | .721 
149} 9-255 18.29 8.905 12.75 |.716 
150} 267 19.66 9.572 13.49 | .704 
151 260 21.41 10.424 14.65 | .702 
152 262 22.59 10.999 15.17 |.690 
153} 266 24.85 12.099 16.64 | .687 
154 268 95.91 12.615 17.27, | .684 
155} 269 27.50 13.389 18.22 | 680 
156} 272 29.37 14.300 19.37 | .677 
167 275 3115 15.167 20.42 | 6738 
158 278 33.40 16.262 21.68 | .668 
159 281 35.75 17.406 23.15 | .665 
160 283 37.05 18.039 23.99 | .665 
161 284 38.18 18.589 24.62 | .662 
162) 290 43.45 21.155 28.00 | .661 
163 292 45.20 22.007 29.10 | 661 
164, 293 46.70 22.788 30.10 | .661 
165 296 48.95 23.833 81.50 | .660 


166] 297 50.70 | 24.685 82.50 |.658 
167} 298 51.70 | 25.172 83.00 | .655 
168] 300 53.45 | 26.024 34.10 |.655 
169} 302 55.20 | 26.876 35.25 | .656 
170| 303 56.20 | 27.363 35.90 |.656 
171 304 58.20 | 28.337 87.12 | .655 
172] 305 59.40 | 28.922 37.80 |.653 
173] 308 62.30 | 30.338 39.55 |.651 
174] 309 63.70 | 31.015 40.25 |.649 
175] 31 65.70 | 31.989 41.60 |.649 
176| 312 67.32 | 32.778 42.50 | .648 
177] 314 69.32 | 33.752 43.50 |.644 
178] 815 70.20 | 34.180 44.00 |.643 
179] 315 71.40 | 34764 44.75 | .643 
180} 317 73.00 | 35.548 45.50 | .640 
1si| 318 74.20 | 36.128 46.00 | .636 
182} 320 76.85 | 387.175 47.25 | .685 
183 821 78.30 88.124 48.50 | .634 
184) 82 79.57 | 38.742 49.00 | .682 
185| 322 81.57 | 39.716 50.00 | .629 
186] 395 84.00 | 40.899 51.30 | .627 
187} 327 88.00 | 42.847 53.30 | .622 
188| 330 93.00 | 45.281 56.20 | .620 
189} 333 97.00 | 47.229 57.80 |.611 

190} 838 98. 47.716 | 6830 |.610 


























Column 1 gives the temperature of the steam in 
the reacting chamber, as taken by the thermometer 
during the efflux for each experiment. 

Column 2 gives the pressure of the steam in the 
reacting chamber in pounds on the square inch 
above the pressure of the atmosphere, 

Column 3 gives the pressure due to the sectional 
area of the efflux tubes, and is calculated by. multi- 
plying the pressure on the square inch, given in 
column 2, by the sectional area of the efflux tube. 

Column 4 gives the pressure or force indicated 
by the spring balance from the reaction of the 
steam. 

Column 5 gives the coefficients, which require 
more detailed explanations. 

79. In the example worked out in paragraph 62, 
page 135, for experiment No. 66, it has been shown 
that 927.85 cubic inches, the yolume of efflux in a 
second by the experiment, could be compared with 
1266.225 cubic inches, the theoretical volume of 
efflux, either by supposing the a velocity 
of the atoms to have been 634.8 ft. in a.second, and 
the air to have flowed through the efflux tube with 
a full action, or by imagining the atoms to have 
moved at the theoretical velocity, 866.777 ft. in 
a second, and to have filled but a part of 
the sectional area of the tube. Both suppositions 
would account for the same volume of air flowing 
through the tube in a second. ai tehoaace 

80. The theoretical pressure of a fluid” is | 
efflux is equal to:the weight of a column of fluid 
having double the height constituting the head and a 
sectional area equal to that of the efflux orifice, as 
stated in paragraph 9, page 35. This law gives the 
necessary data, in comparing the calculated volumes 
of efflux by the force of reaction with the volume 


TABLE XV. 

Efflux of Steam into the Atmosphere through a Tube 2 centi- 
meters in diameter and 24 centimetres in a Sormed 
to the Contracted Vein,—(For section of the Efflux Tube 
see Fig. 12, Page 71.) . 

Temperature of the atmosphere 64° Fahr. 
Pressure of the atmosphere 29.92 in. of mercury. 











ge igage lass | 833 

se Saas |S eu: 3 
| aa. lela (FESS | 43s 
#| 83¢ |g892 laos é 
| $22 |gere [g2-2 | aie 
‘B Se |&o0°% pee: are 
4, om S o £8 se g a§ 
5 Sat Ss"3 [8243 | 3.5 
<— D ul a 3° . 
S| gue [See gers | eee | ¢ 
2| 333 PEELS IERERE: 5ae 3 E 
G) gee [$285 5/ 2293 8 pats 9 
4i]a ond 4 5 
i9| 247 | 1410 6.865 10.16 | 740 
192) 250 | 15.85 | 7.717 11.39 | 738 
193 255 18.10 8.813 12.76 | 794 
194 257 19.85 9.665 13.74 | 711 


195 260 |. 21.10 10.274 14.55 | .708 
196 263 23.10 11,247 15.90 | 708 
197 265 24.35 11,856 - 16.64 | 709 
198} 267 | 25.85 | 12.586 | 17.47 | 94 
199 270 27.73 13.502 18.53 | @8¢6 
200 272 29.00 14 120 19.20 .680 
201 273 30.73 14.962 20.29 .678 
202] 276 | 8250 | 15.824 | 21.33 | @74 
203 279 34.35 16.725 22.41 .670 
204 280 35.85 17.455 23.39 .670 


205 282 36.98 18.005 24.00 | gg7 
206 285 39.85 19.403 25.98 |- 

207 287 41.00 19.963 26.67 | 668 
208 290 43.70 21.277 28.42 


667 

209 295 48.20 23.468 81.21 665 
210 300 53.20 25.903 34.40 | 664 
664 





211; 808 56.70 | 27.607 36.70 | « 
212} 309 62.80 | 380.577 40.20 | .659 
213} 311 66.70 | 32.467 42.46 | 654 


214 314 70.00 | 34.083 44.30 | .650 
215 317 73.00 | 35.884 | 46.36 | 646 
216 820 77.20 | 37.588 48.40 | .643 
217 822 80.20 | 39.049 49.82 |.688 
218 823 82.00 | 39.925 50.78 | .636 
219 338 97.00 | 47.229 68.50 | .619 
220 833 198.00 | 47.716 59.00 | .618 
221 834 99.00 | 48.203 69.60 | .618 


























of efflux by measurement, for determining the actual 
velocity of the atoms of the elastic fluid. 

81. Still continuing with experiment No. 66 for 
an example, as worked out in paragraph 62, let an 
experiment made with steam by reaction at nearly 
the sdme head of pressure be compared with it. 

The head of pressure of efflux of the air in ex- 


> Taste XVII. 
Efflux of Steam into thé A th: h a Tube 3 Centi- 
pore dv Diameter and 3.7 on 


6 i in 
to the Contracted Vein.—(For Section of the Hpac Tube, 
see Fig. 14, page 71.) 
Temperature of the atmosphere 68° Fahr. 
Pressure of the atmosphere 29.9 in. of mercury. 














a FE og. és 
a\* Tt a ne in 
si lease ps3 
i ij A Hu z f35 fs 
b| S36 ses uy 3 i 
S § ¥ S se ay A <3 
a] FE tala Aa 
q aR i i ii HE i: g . 
we) e Es 
340] 216 179 | 1961 | 3.587 | 902 
oui} 218 | 2985 } “2487 | asa | 80 
@42} 219 2475 | 2711 4825 | .89 
us 219 2725 | 2.985 5.301 | .88 
a4 220 | 2975 | 3259 | 5.748 |.68 
245| 222 3.40 3.725 | 6.518 | .875 
aug) 223 | 8.888] 4.205 | 7.895 | O71 
au7} 224 «| 4975 | 4683 | 8110 |. 
225 | 4687] 502% | 8.669- | Sel 
249 227 5.275 5.779 9.859 | 668 


250} 228 5.712 6.258 10.626 |. 
251} 280 6.775 7.422 12.442 |. 
252| 283 7.525 8.244 13.49 | .818 
253| «285 8.40 9.208 14.752 | .8O1 
254, 287 0.275 | 10.162 16.012 | .787 
255| 239 10.150 | . 11.120 17.272 | .776 
256 240 10.90 11.942 18.322 | .767 
257| 242 11.60 12.709 19.87. | .762 
12.60 13,804 20.842 | 755 
259] 246 13.90 15.294 22.73 | .748 
260] 249 15.10. 16.543 24.410 | .787 
261} 261 16.19 |. 17,787 25,800 | .727 
262} 262 16.85 18.460 26.510 | .718 
263} 255 | 18.10 19.880 28.190 | .711 
264} 256 18.975 |: 20.789 29.662 | .718 
21.45 23.60 33.60 | .712 
266| 262 22.40 24.64 84.70 | .707 
267, 264 | 23.62 25.77 36.00 | 698 
268}. 265 | 24.70 27.06 88.00 | .702 
269] 268 26.72 | * 29.28 40.70 | 695 
270| 270 | 27.05 29.63 41.10 | 693 
971; 271 28.45 81.17 43.25 | 693 
272| 278 29.57 32.89 44.63 | .689 
273}. 274 +| 30.80 38.74 46.45 | .68' 
274] 276 *| 82.20 35.28 48.54 | 688) 
275] 278 38.40 36.59 |. 50.00 | .688 
276} 280 35.07 38.42 52.25 | .680 
277; - 281 38.20 89.66 53.75 | .677 
278} 284 | 38.70 42.40 57.60 | 678 
39.70 43.49 59.00 - | 678 
280} 287° | 41.40 45.35 61.20 | 674 
281 288 42.45 46.51 62.51 672 
282) 290 43.57 47.78 63.95 670 
283} 292 | 45.70 60.07 66.99 669 
284) 293 | 47.20 61.71 69.11 668 
285 295 | 48.20 52.81 70.57 668 
286} 296 49.70 54.45 72.50 666 
287; 298 | 50.80 55.65 74.25 | 667 
288] 299 52.07 57.05 76.25 | 668 

668 

666 

666 

664 





289 299 52.57 57.59 77.00 
290 301 54.45 59.65 79.48 * 
291 802 56.00 61.35 81/72 
292 804 58.50 64.09 85.11 


























@)...- BD 







! 
7 








ENGINEERING. 


(Marcu 15, 1872, 








CALCINING KILNS AT THE AY 


FIC.). a 


RESOME IRON WORKS, MIDDLESBROUGH. 








tow 











| | 























L_| 


im 





a 











periment No. 66 is 24 in. of mercury, equal to, say, 
24x .49=11.76 Ib. on the square inch. 

In Table XIV., experiment No. 142, page 169, 
the head of pressure of efflux of the steam given in 
column 2 is 11.7 1b. on the square inch, and the 
force of the reaction of the steam given in column 4 
is 8.61b. The effluxtube being .4869 square inch 
sectional area, therefore 

11.7 x .4869==5.696 Ib. 
is the pressure due to the sectional area of the efflux 
tube, as given in column 3. 

5.696 Ib. is, then, the weight of a column of steam 

constituting the head, and of a sectional area of 


*TABLE XII. 


Efflux of Steam into the Atmosphere through a Plain Tube 2 
Gaon in Diameter and 6 Centimeters in Length. 
—(For Section of the Efflux Tube see Fig. 10, Page 88.) 
Temperature of the here 56° Fahr. 

Pressure of the atmosphere 29.62 in. of mercury. 





aati, 
i caused 
by reaction of the steam 


during the efflux. 


SS 


of the efflux tube 2 


centimetres in dia- 
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.4869 square inch; the height of such a column 
may be readily calculated, as the weight of the 
steam per cubic foot is known. 

The weight of a column of steam, having a 
height equal to double the head, and a sectional 
area equal to that of the efflux orifice, conse- 


quently is 
5.696 x 2=11.392 lb. 

The pressure from the force of reaction of the 
steam indicated by the spring balance ought thus 
to have been 11.392 Ib. if the efflux had been the 
same as that due to theory; it is, however, only 
8.6 lb., as given in column 4. The coefficient, there- 
fore, is 

8.6 
11.392 — 
This assumes that the atoms of the steam flow 
TABLE XIII. 
uz of Steam into the A ere th hk a Tube 2 Centi- 
a sor frag ster and 24 Conti stars to engi, the Bante 
-_ of the Tube Rounded off—(For Section of the Efflux 
, see Fig. 11, page 88.) 
Temperature of the atmosphere 60° Fahr. 
Pressure of the atmosphere 29.76 in. of mercury. 











gauge 

spring ba- 

caused 

by reaction of the steam 


Coefficient. 


on the reacting steam 
chamber in pounds on 
the area in square inch 
of the efflux tube 2 
during the efflux. 


centimetres in dia- 


meter. 


the atmospheric pres- 
multiplied by .4869, 


sure. 
Pressure in column 2 


the square inch above 
lance in 





Number of experiment. 
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Pressure of the 
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through the tube into the atmosphere at a speed 
equal to the theoretical velocity due to the diminished 
head. The force of reaction of the steam during its 
efflux, as indicated by the spring balance, is double 
the weight of a column of steam. constituting the 
head, The weight of the diminished head in this 
example, for experiment No. 142, consequently, is,’ 


8.6 
—— =4,3 Ib, 
2 4 


The experimental diminished-head is, thus, 4.3 lb., 
and the whole or theoretical head 5.696 lb. The 
TABLE XVI. . 
Steam into the At th h a Plain Tube 8 
iin Sem ks Se Atmore Goeagh «Die Tent 
—({ For Section of the Effiux Tube see Fig 13, Page 88.) 


Temperature of the atmosphere 60° Fahr. 
Pressure of the atmosphere 29.9 in. of mercury. 
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meter. 


the 


on the reactin 
chamber in 

lance in 

during the efflux. 


b 


sure. 
Pressure in column 2 


Pressure of the 


Pressure of the 








Number of experiment. 


wo 
88 
> 
& 


iS) 
x) 
x) 
ate 
S © 
owe Sw 


ed 
@ 
x 





























Marcu 15, 1872. ] ENGINEERING. 





7 








a 


CALCINING KILN AT THE AYRESOME IRON WORKS. 


Fig. 


} - s 


taal ; 
, ret , 


"gall 
on eS 7 


al 
| 
i 
a 

} 














Wil 


MN 


il 
} 


Al 


| = dj i ~ 


ly >s » ie 
i i).  cetiemia 


——— 





Z 


SSS 








head and, in the other case, 2 volume of efflux re- 
presented by the coefficient .868 on the assumption 
that the velocity of the atoms of the steam is that 
due to the diminished head equal to 4.3 Ib. 

These two widely different coefficients on being 
compared on equal conditions with the coefficient 
obtained by the method of experimenting when the 
volume of efflux was actually measured, will show 
which of them is correct. 

84. The head of pressure of efflux in experiment 
No. 66 is nearly the same as that for experiment 
No. 142, to which the above calculations refer, 


velocities of efflux being as the square roots of the 
heads of pressure, therefore, 


nN 4.3 _)=.868 is the coefficient. 
5.696 

83. In comparison with the volume of efflux due 
to theory for the whole head equal to 5.696 Ib., the 
diminished head equal to 4.3 Ib. as indicated by the 
force of reaction on the spring balance, thus, gives, 
in one case, a volume of efflux represented by the 








coefficient .755 on the assumption that the velocity 
of the atoms of the steam is that due to the whole 





The coefficient for experiment No, 66 is .732 as 
found by measuring the volume of efflux. Com- 
paring that coefficient with those calculated in para- 
graphs 8land 82 for | No. 142 in caleu- 
ting the volumes of efflux by the force of reaction 
of the flowing steam, it will be seen that it is the 
least, and nearly with the coefficient obtained 
upon the assumption that elastic fluids flow with a 
velocity due to the theoretical or whole head. 
The three coefficients are as follows : 
.732. By actually measuring the volume of efflux, 
as given in experiment No. 66. 
.755. By calculating the volume of efflux from the 
orce of reaction for experiment No. 142, on 
the assumption that the velocity of the 
atoms of the steam is that due to the whole 
head equal to 5.696 Ib. 
By calculating the volume of efflux from the « 
force of reaction for e iment No. 142 on 
the assumption that the velocity of the 
atoms of the steam is that due to the dimin- 
ished head equal to 4.3 Ib. 

85. If any other experiment made for the efflux 
of air by the method of actually measuring the 
volume of efflux be compared in a similar manner, 
as above calculated, with those for the efflux of 
steam by reaction under equal or nearly equal heads 
of pressure, it will be found that the coefficient is in 
every case the least, and nearly agrees with that 
calculated on the assumption that the actual velocity 
of the atoms of the elastic fluid is that due to the 
theoretical or whole head. 

86. Itis thus shown that the actual velocity A 
the efflux of the atoms of an elastic fluid out of a ¢ 
formed to the contracted vein, is that due to theory ; 
and, consequently, as the vein is not contracted in the 
sense underst by that term in hydrodynamics, elastic 
Sluids must with diminished densities by an unknown 
action of their atoms. 

87. The whole of the coefficients given in 
columns 5, in the Tables XII., XIII, a9 aN eo 
XVLI., and XVIL, have been calculated for each 
ra we a 5 by dividing the force of reaction of efflux 
indicated by the spring-balance, given in columns 4, 
by double the weight of the column of steam due to 
the sectional area of the efflux tube constituting the 
head (which is equal to double the pressure), as 
given in columns 3. The coefficients given in 
columns 5 represent the diminished volumes of 
efflux, the theoretical volumes of efflux being 1. 

Ezamples.—In Table XVIL, page 169, for experi- 
ment No. 240, the pressure constituting the head, 
given in column 3, is 1.961 1b., and the force of re- 
action of the steam during its efflux, as indicated by 
the spring-balance, givenin column 4, is 3.537 lb., 
therefore, 

3.537 
1.9612 
as given in column 5. 
gain, in the same table, for experiment No. 292, 
the pressure constituting the h given in column 
3, is 64.091b., and the force of reaction of the 
steam, given in column 4, is 85.11 lb., therefore, 


85.11 : F 
=,.664 is the coefficient 
64.09 x2 . 
as given in column 5. 

88. The coefficients given in columns 5 in the 
Tables XII., XII, XIV., XV., XVI, and XVIL., 
for the efflux of steam by reaction show, as in the 
experiments given in the previous articles with air, 
that the volumes of elastic fluids decrease in com- 

ison with those due to theory under increased 
eads of pressure. 

89. It will be seen, by referring to those Tables, 
that the greatest ratio of decrease in the coefficients 
occurs for the heads of § less than one at- 
mosphere, and that the ratio of decrease for the 
— of pressure is, comparatively, greatly 

uced. 


(To be continued.) 


THE AYRESOME IRON WORKS. 


Continued from page 167.) 

ConrTINUING SS account of Meera. Gjers, Mills, 
and Co.’s works we will now proceed to ibe the 
calcining kilns, of which we give illustrations on 
the present and opposite pages. These kilns are of 
the pattern introduced some years nna = Gjers, 
and now in extensive use in the C. district 
and elsewhere. Our illustration on the opposite 
page shows one of the ranges of four kilns of which 
we spoke in our gen account of the works, 
while on the present we give a half elevation, 
half vertical section and half plan of base , of 


868. 


=.909 is the coefficient, 








one of these kilns drawn to the scale of + in, =] ft, 
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‘The kilng are egch 27 ft. high from the base plate to| } NOTES FROM PARIS. THE EFFLUX OF STEAM. 
the top, of brickwork, 24it..in diameter inside at Panis, March, 10, 1872. To rug Eprrow or Eneivexeine. 
Aa z * Inon ARCHITECTURE. Srr;—It would-not be right in any case; and es 


the cylindrical pestio ion ; 2] ft. in diameter, inside at 
the top where the brickwork is slightly, arched in- 
wards as shame in the section ; and 16 ig in 
diameter inside, the,.cagt-iron ring, or curb, on 
which the beck work —_ , The firebrick is 14 in. 
thick and is enclosed in a wrought-iron, shell as 
shown. , wie 
The cast-iron ring on which, as, we have. already 
stated, the brickwork is carried, is supported on 
ight short cast-iron columns 2 ft, 3 in, > these 
columns being each, cast in one piece with a seg- 
ment of the cast-iron footing or annular floor of 
the kiln. This kiln floor is in its turn. supported 
by brick footing. which raises it 1 ft..6 in. above the 
barrow floor which surrounds the kilns, and thus 
makes, it. at a, convenient height for,using the 
shovel in drawing out the.calcined ore, By carry- 
ing the brickwork on columns in the way we have 
described, every facility is given for the removal of 
the calcined stone, and a free access of air is ob- 
tained, 
In the centre of the floor of the kiln there rises a 
cone which serves to guide the descending materials 
towards the annular opening, and which—being 
made in two parts, with the upper overlapping the 
lower ag shown in the gection—serves also for the 
admission.of air to the interior of the kiln, this air 
being supplied through channels formed in the 
brick footing and communicating with the interior 
of the cone. In large kilns like those we are des- 
cribing, the admission of air in this way to the 
cen’ portion. of the incandescent mass is of 
service.. .The.cone is 9.ft, high and the upper por- 
tions, which. are of castiron, have their. sides in- 
clined at an angle of 60° with the horizontal. The 
lowest portion or base of the cone is formed of a 
cast-iron ring laid upon the brickwork, and has a 
flatter slope, the diameter of this portion being 12 ft. 
at the bottom, § ft. at the top, and the height being 
18in. ‘The top of the cone,is carried by three 
radial feathers (shown in dotted lines in the plan), 
which rest upon the top edge of the portion below, 
It will be noticed from She views we publish that a 
series of openings are provided in the sides of the 
kiln a short. distance above the cast-iron ring on 
which the brickwork rests, These openings are 
usually closed by doors, but they are useful in the 
event of the stone adhering together. 
The kilns forming each group of four are placed 


28 ft. apart from centre to centre, this giving a clear 
space of 6 ft. between the footings of adjacent kilns 
for the of barrows, &c. Each kiln is con- 


nected to that next it, by four wrought-iron girders, 
as shown in the views on page 170, while on these 
four girders there rests a transverse girder of the 
form represented inthe enlarged view on the pre- 
sent On these transverse girders again, there 
rest 6 longitudinal cast-iron girders, 18 in. deep, 
which span the kiln, and four of which carry the 
rails on which the ore wagons run, The space be- 
tween the two central girders, and between each 
outside girder and the girder next it, is covered 
over with wrought-iron plates so as to form a cen- 
tral and side gangways, while the other spaces are 
of course left deer for the deposition of the ore or 
coal through the bottom doors of the wagons. The 
total woes from the barrow ‘floor to the rail level 
is 33 ft, 

Each kiln has a capacity’ of about 8000 cubic 
feet, and is capable of ae 800 tons of raw ore 
per week, the quantity of small coal being about 4 
per cent,, or 1 ton of coal to from 24 to 25 tons of 
raw stone, It will be seen from this that the set of 
four kilns has a calcining power considerably in ex- 
cess of the requirements of the pair of furnaces to 
which they belong, and there is thus an ample 
reserve of power available. 

(To be continued.) 








Tus [gon asp Sreku InetitvTs.—Under the presidenc 
of Mr. Henry Bessemer, the Iron aad Steel Institute, whic 
has taken such an important positien in this count: 
hold its annual ing in London next week. At 


i 


, will 
Rooms, on Tuesday, the business of ihe Societ wan bedi 
-n —neting : 

which a it will be presented to the first 


An architect, well known for the works which he has 
constructed in Paris—M. Boileau—has just published a 
baok of considerable interest. on the employment of iron 
in’ building construction. The author, having passed in 
review the original applications of wrought iron in building, 
ptoceeds to consider the advantages which iron in such 
ednstruction present, and the economy which can be effected 


conclusions which experience has given. 

The architecture of the present century has been often 
reproached with a want of y; this absence» of 
character, despite all the efforts of a few really. original.and 
gifted architects, has had the inducing many 
ta borrow inspirations from the beautiful models of an- 
tiquity, created as they were under conditions entirely dif+ 
ferent from those existing to-day, And, despite, their 
ability, architects borrowing thus, generally fall short of the 
originals. The architectural forms which permit of the in- 
troduction of metal into its construction have not yet been 
perfected, and during sixty years only the rudiments have 
have been elaborated, from which a perfect adaptation has 
yet to be obtained. It is scarcely a century since iron 
has been introduced as a building material; doubtless in 
old times it was largely used; the Romans employed the 
metals bronze and iron to replace wood framework in 
buildings ; they formed of it roofs and arches, but they 
contented themselves in imitating the forms and the pro- 
portion of timber, 

| During the moyen-age the imperfect condition of metal- 
lurgy did not permit of. the introduction of iron inte the 
framing of buildings, and the ironworkers of the period 
limited themselves with the employment of the material for 
protecting windows, &c., and even up to the end of the last 
century the introduction of wrought iron into buildings was 
confined to the application of special decorations, .such.as 


im the Louvre, the gratings of the Place Stanislas at 
Nancy, &c. 
The works of public utility having for their object to 
satisfy new requirements, combined with the strictest 
economy, were the first in which wrought iron has been 
uged as a complete system, In 1773 the first metallic 
bridge was built in England. Since then the progress 
realised in metallurgy, the creation of railways, and the 
works of all classes, has brought in its train the con- 
struction of stations, of covered halls, bridges, &c. 
The introduction of iron into architecture naturally 
excited the oppositiominseparable from all new ideas. In 
1807 it was by the intervention of an intelligent minister, 
M. Crétet, that an iron cupola replaced the wooden dome 
over the Halle au Blé, destroyed by fire. Iron then be- 
came rapidly employed in many ‘buildings, such as the 
enlargement of the Hétel de Ville, the Hétel des Affaires 
Etrangéres, the Ecole des Beaux-Arts, the church of Sainte 
Clothilde, &c.; and as the use of iron for building purposes 
extended, the opposition raised against it dicappeared. A 
great discussion had been raised upon the supposed dangers 
to be apprehended from oxydation and from expansion and 
contraction, but practice soon showed that the inconvenience 
from these sources were not to be compared with similar 
ones attending the use of stone and iron; and it was found 
easy, if not to suppress them, at least greatly to reduce 
them, and experience quickly demonstrated how criticism 
had exaggerated them. 
Now that architects have no longer to struggle to obtain 
for iron its proper place among building materials, there 
remains still a vast field for consideration, for we have yet 
to find the form which harmonise the best with the material. 
Upon this point we cannot do better than quote the words 
of the author, who, during many years, has by his labours 
contributed so greatly to the development of new ideas: 
“ Progress in construction is marked by a constant decrease 
in heaviness: iron possesses the properties required to 
progress, and to reach at the same time the end, which is 
to obtain a given result with the least cost. To content 
oneself in applying the new material in architecttiral com- 
binations founded on the properties of stone is to travel ina 
false direction, In new building materials lie the element 
of a new era of architecture.” 
M. Boileau gives a critical investigation of the principal 
metallic structures recently erected in France, and concludes 
in these words, his interesting review : 
““T look upon the following conclusions as proved. 
“1. That the progress which is bringing a renovation of 
architecture is so great that it is irresistible. = 
“2. That the architectural combinations founded on the 


renovation must be borrowed from new materials. 

“3. That metal, which has been gradually substituted for 
stone and wood since the beginning of the century, ought 
to be accepted definitely as the fundamental material for 
the new architecture.” 

The author also announces the approaching publication 
of a treatise to be called “L’'Architecture Ferronniére,” 
which is to prove these three cunclusions. 








Icx anp Rattway Barvexrs.—The west pier of the Lantra- 
ner Intercolonial Railway-bridge between Amberst and 





pecial attention. The meeting will un- 
doubtedly be very numerously attended. 


There is some danger of the whole bridge being sacri 


by its use, and, in conclusion, he enumerates the principal | 


the grate of the Gallery of Apollo, the Charles XII. baloony” 


employment of stone being exhausted, the elements of this | N 


Sackville, Nova Scotia, has been moved by iovomaing inadeq 


after the care, trouble, and expense, which Mr. Wilkos 2 
bestowed on his experiments on the flow of gases, and for 
which every one in any way interested in the subject 
must heartily thank him, to enter upon a discussion of an 
of his papers till the series is completed, and I do not intent 
to do so, and perhaps I shall not even have anything to Bay 
or rather have time to say anything afterwards ; but we are 
ised in next number of ENGINEERING a report of some 
of his experiments on the reactive force produced by the 
i ge of steam into the atmosphere, and I wish before 
becoming acquainted with any of the results of these experi- 
ments to “draw a bow at a, venture,” and give rules for 
calculating the reactive force. I therefore send the 
following, which are deduced from my theory about the flow 
of and my experiments in confirmation of it. 
L have said, above, I give, these rules at a venture, for 
though the formule are quite simple, the construction of 
from the given data is by no means simple ; if they aro 
confirmed approximately by experiments, I shall be entitled 
to claim them as confirmatory of my theory, and if the results 
of the. experi ts differ materially from those by the rules 
I must fall back on the best explanation I can find for 
the differences, which explanations any one may take for 
what they are worth ; that is, my explanation would have no 


} 
| 


more value than the reasoning of any one else against them, 
Let P=the pressure in pounds per square inch above the 
atmosphere. 


O=the sectional area in square inches of the smallest 
part of the mouthpiece or nozzle. 
F=the reactive force in pounds. 
Rule 1 to be used when Pis 15 lb. or less, and 
Rule 2 to be used when P is more than 15 Jb. 
If the nozzle is of conoidal form, then 
ule 1:—F=1} OP. 
Rule 2:—F=1} 0 P+5 O. 
I would —er from my experiments that the experi- 
mental reactive force would i with i ing p 
in a somewhat slower ratio than rule 2 would give it. 
If my rules turn out approximately correct, I shall be 
be glad to explain their origin at some future time. 
I am, Sir, &c., 
Ropert D. Narre. 





Glasgow, March 10, 1872. 
[A comparison of Mr. Napier’s rules with Mr. Wilson’s 
results, shows some close approximations.—Ep. E. ] 





TIN-LINED LEAD PIPE. 
To tue Epiror or ENGINEERING. 
Siz,— Referring to the co dence that has lately 
appeared in a journal under the heading of Tin-Lined 
Lead Pipes, kindly Bw us, by the publication of this, 
to offer W. H. G. full information as to joining pipes of this 
description, which our experience as map of Haines’ 
lead-encased block-tin pipes enables us to give. 
We hand you, herewith, a copy of our pamphlet, in which 
all i regarding this improved piping is given, and 
if W. H. G. will favour us with his tdteass, we will have 
much pleasure in sending him a copy. 
We may state that we have supplied some hundreds of 
meg of our lead-encased tin-pipe for water works and build- 
& Purposes, and that the mode of joining advised by us 
and adopted by our customers has in cases proved 
t. 


éfficien 

We are, Sir, yours obediently, 
ALKER, CAMPBELL, AND Co. ° 
59 and 61, Bridgewater-street, Liverpool, March 9, 1872. 


NAVIGATION OF THE DANUBE. 

To rue Eprror or ExGinzeRinea. 
Srr,—When a man is relegated to the outer confines of 
civilisation he is apt to be forgotten ; however extensive his 
attainments, and with whatever indomitable devotion to his 
work, he may have succeeded in subduing difficulties of 
which we have little conception nearer home. Hence it 
seems just to supplement your interesting account of the 
works at the Sulina mouth of the Danse by the reminder 

e, those works have 


that, through these long years of 
hoah corried out by Sir harles Hartley, a member of the 





help | Institution of Civil Engineers of London, and fellow of the 


Society of Edinburgh. 
I have the honour tobe, Sir, yours &c., 
W. J. Cocxsurn Mure. 
Westminster, March 13, 1872. 





Iptercotontat Rartway.—Messrs. Walsh, Brydges, and 


wicked by Me, Secaiiond Gidkiet at chief engineer, z0- 
ied by Mr. : ing, chief engineer, Te- 
cently passed through Quebec for Riviére du Loup en route 
for Trois Pistoles. The object of their journey was to in- 
vestigate difficulties which arisen in connexion with 4 
sliding embankment. 





Norruerw Rarway or Canapa.—tThe directors of the 
Railway Company of Canada, have re-constructed 
a considerable proportion of the company’s box freight car 
stock. A new elevator at Collingwood has been completed _ 
and opened for traffic. The Toronto, Simcoe, and Muskoha 
Junction i which is worked by the Northern of Canada, 
was opened to Orillia, November 30, and has since been in 
a traffic operation. A new division of the line to 
ashago (11 miles) is ex to be opened for traffic about 
July 1. The works of the North Grey Railway are being 
pe ed forward with ener; Both these lines will probably 
eventually merged in the Northern‘of Canada. In the 
course of last year, 85 new cars were added to the rolling 
stock of the Northern of Canada; these have been found 
i uate to meet the increased traffic of the road, and by 
the Ist of May 49 more cars and two locomotives will be 





It cost 70,000 dols, 


placed upon it, 
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ENGINEERING. 














GOODS LOCOMOTIVE. 


We publish this week a two-page engraving of one of a 
class of six-coupled goods engines which have recently been 
constructed for the Great Eastern Railway from the de- 
signs of Mr. Samuel W. Jobnson,.the locomotive super- 
intendent of the line, while on. pages 174 175, we 
give views of the tender belonging to. this engine. in 
designing these locomotives, Mr. Johnson has paid special 
attention to producing a type of engines which, while 
thoroughly efficient, should yet be capable of being man- 
factured at a moderate cost. Thus it will be seen by 
reference to the engravings and to the dimensions which we 
subjoin, that while the engines haye ample boiler power, 
and ample dimensions are given to all bearing surfaces, all 

arts are thoroughly accessible, and there are no details of 
a complicated or costly character in either the engine or 
tenders. The design is, indeed, thoroughly plain and 
straightforward throughout... ; 

The specifications which we annex, and the tabular state- 
ment of dimensions which we also subjoin, render it un- 
necessary that we should speak at length on the proportions 
of the engines; but there are.a few points of detail to 
which we may direct special attention. One of these is the 
mode of constructing the barrel of the boiler. . This barrel, 
it will be noticed, consists of threé rings, each ring being 
formed of a single plate. In the case of the front and back 
rings the longitudinal butt joint is placed at the top of the 
barrel, and is double rivetted, the covering: strip’ being 
placed outside. In the case of the middle ring, on the other 
hand, the joint is also placed at the top, but instead of 
being made with a butt strip it is welded up solid, the weld 
being made after the hole for the dome has-been cut out, so 
that the length to be welded on each side of the hole is 
but about 13 in. only. The weld is well strengthened by 
the heavy dome ring, and altogether this system of con- 
struction makes a very good job. The rivets used in the 
double rivetted joints are }2in. diameter, and are placed at 
a pitch of 1Z in., both longitudinally and diagonally. 

The link motion has been carefully laid out, and gives a 
good distribution of the steam with a particularly small 
movement of the block in the expansion link whea running. 


The bearing surfaces of the motion also are all of good 


size. The pistons are of the simple pattern illustrated and 
described by us on page 170 of our eighth volume, a pattern 
which Mr. Johnson has long used with very satisfactory 
results. 

The engine is practically carried on three. points, the 
springs of the driving and trailing wheels being connected 
by compensating beams, as shown. The various spring 
links are fitted with adjusting nuts, as shown; these nuts 
being each made in one piece with its washer, and this 
washer having knife edges formed on it, so that the nut 
cannot be turned until the engine has been lifted suffi- 
ciently to release the knife edges from the grooves in which 
they rest. 

The cab is of very neat design, and affords good protec- 
tion to the men, while in no way interfering with their look 
out, or with their hearing calls when shunting. - The ex- 
ternal finish of both engines and tenders is very good. 


The performance of the engines we are describing, with 
very heavy loads, has been most satisfactory. We have 
had the opportunity of examining the accounts of a number 
of trips made by some of these engines between Peter- 
borough and the company’s coal depét at Whitechapel, when 
the consumption of fuel was most carefully taken, and we 
have found these accounts to show an average consumption 
of but 38.7 1b. of coal per mile, with trains of an average 
weight of 435} tons, exclusive of the engine and tender, or 
491 tons total, ‘This average performance is deduced from 
a large number of runs made under various conditions as to 
weather, &c., and under circumstances which gave every 
facility for getting thoroughly reliable results, The distance 
from Peterborough to the Whitechapel dep6t is 102 miles, 
and for 13} miles of the distance, from Whittlesford to 
Elsenham, there is a rising gradient averaging 1: in ‘250, 
some portions being 1 in 135, and 1 in 176. The results 
we have recorded are, we need scarcely say, most satis- 
factory. .Trials have also been made of the evaporative 
power of the boilers of these engines, and these show an 
average evaporation of 8.031b. of water per pound of coal, 
the coal used being part Derbyshire and part South York- 
shire. In these trials, however, the water lost at the over- 
flow pipe of the injector is included in that evaporated ; 
but even making a liberal allowance for this, the per- 
formance remains a very good one. 

The specifications which we append—and for which, as 
well as the drawings from which our engravings have been 
prepared, we are indebted to Mr. Johnson—give full pur- 
ticulars of the materials used in the construction of these 
engines and tendérs, and they also give a number of di- 
mensions. We have, nevertheless, thought it best, for 
convenience of reference, to subjoin a list of a few of the 
principal dimensions.in a tabular form. 


Cylinders : 
ft. in, 
Diameter of cylinders see eve eos , ie 
Length of stroke - we ope pes 2 ..0 
Distance apart between centres... 2 4 


Inclination of cylinders me i. Lin 11. 
Distance from centre line of exhaust port to 
centre of driving axle ae ors men: 

















Working Gear: ft. in. 
Length of connecting rods between centres 5 114 
Diameter of eccentrics ave es “— =e 
Width _,, am exibee one one ae 0 23° 
Throw ,, Pl 3 R.A eee eee 0 2 
Travel of yalves in full gear ... ave as 0 3} 
Lap of valves... .. ... ann “ ‘endl 6 ¢ 

r > in full gear a eee 0 0% 
Length of eccentric rods between centres... 42 
»» expansion links between end centres 1 4} 
vege a ia Hs pea . oe oe Hi 1 24 
"tous; arms, |) ah ae 1il 
Dag of centre of melgh r from centre 
ank shaft, meas’ 1 to centre 
line of cylinders... . i ‘ie 3 1 
Distance of centre of weigh tir below centre 
line of motion, measured at right angles to ° 
the latter... ose eee wee ee 12 
Distance bet ween.centre lines of link motions 0 5 
vary eatst qh rene Qutevalve spindles O 34 

Wheels > My 
Diameter of wheels... . oa inn 5 1 
Distance between centres of% leading and 1 

Giving wheels: ji Ga. Cl TT 
Distance between centres of driving and irail- 

ing wheels .., sod eee bee ico. 0 ae 
Total wheel base... ... eee eos oe 16 6 
Dis of centre of driving axle from front 

of x casing os one eee oe 1 9 

Frames? ie . 

Distance a of inside frames © ... ove 4 1 
rs Pn outside ,, eee ove 6 9 
Total length of frames eos | See |) a 

Heating surface : : - 
Tubes ... el 1000 square feet 
Firebox ... 100 «ss2% 

Total 1100 oes 
Firegrate area... 16.618 ,,  ,, 

Tender : 

Length of tender tauk at bottom, outside ... 14 0} 
Width ° +) outside a ose 6 4) 
Length of well, outside aa ove o ill 0 
Width ,, : ee ee 
Depth seo . _ obs 1 38 
Width between frames ape oon 4 35 
Total length inside buffer plates... oe 

Weights of engine : Weight in 

Weight empty. working order. 

tne. cwt. qrs. tns. ewt. qrs. 
On leading wheels 11 1 0 12 6 2 
» driving, «. 10 02 10 12 2. 
»» trailing ,, re 90 2 918 2 
Total 30 2 0 8217 2 

Weight of tender : 

On leading wheels... 5 1 2 710 2 

» centre ™ ded 45 38 712 8 

», trailing ,, eee 413 1 714 °3 

Total oud tie 14 0 2 22 18 0 
SPECIFICATION 


Of a six-wheels ~— goods ergine, with 17 in. cylinder 
and 24in, stroke, to have six wheels; leading, driving, and 
trailing to be coupled, and 5 ft. 1 in. diameter; wheel base to 
measure 15 ft. 6in., viz., 7ft. 7 in. between leading and 
driving, 7 ft. 11 in. driving and trailing. 

Preliminary Remarks.—Where the dimensions are omitted 

in the following specification they will be found fully detailed 

in the drawings, and these, as well as the terms of this specifi- 
cation, must be strictly adhered to, except in cases where the 
consent has first been obtained in writing of the locomotive 

engineer of the company. . 

Quality of Tren.—l\n all cases where the words “best iron” 
are specified, the same must be wrought-iron of the manufac- 
ture of Low Moor, Bowling, Taylor, Cooper, or Monkbridge 
best irdp. In all cases the brand of manufacturer to be kept 
where it can be seen. 

Boiler Barrel.—TYo be telescopic, and made as shown; to 
be 10 ft. long from front of firebox shell to back of smokebox 
tube plate, 3 ft. 11 in, in diameter inside, at smokebox end, and 
composed of 4in. plates. The brand of the manufacturer to 
be kept where it can be seen, The transverse joints to be 
rivetted together by single rivets. The centre plate to be 
welded at dome. The front plate and plate to firebox shell to 
be butt jointed; the joint to.be at the top, and zig-zag rivetted 
on either side. A full-size drawing, showing the rivetting will 
be furnished. The back plate of the firebox casing and smokebox 
tube plate to be stayed together by eight longitudinal stays 
i} in. in diameter, and 1} in. at the screwed parts, tapped and 
screwed into the back plate of the firebox casing, and sec 
by lock nuts into tube plate, smokebox end; four stays placed 
as shown at the bottom of the boiler barrel, and secured to 
tirebox tube plate by means of copper bolts. 

Tube plate, smokebox end, to be “best iron,” fin. thick, the 
top and sides of the plate to be turned forward 2 in., forming a 
flange for the smokebox plates. This plate to be secured to, the 
boiler barrel by a ring of angle iron, which ring must be faced, 
bored, and turned on the edges, and 3} in. by 44 by {i in. thick 
when finished; to be zig sag rivetted to the boiler el, and 
single to the tube plate: four washing out plugs to be inserted 
in the smokebox tube plate. 

A dome 1 ft. 10 in. inside diameter and 2ft. lin. in height, 
$ in. thick; to be in one plate, welded up seam: the bottom to 
be flanged outward for attachment to the boiler, and the top 
inward so as to form a facing 2fin. wide and gin, thick when 
finished ; to be fitted with a gun metal cover, carrying a pair of 
gun metal safety valves of the form shown. ‘The flanges of 
both the dome and cuver must be properly faced up so that a 


} brass. valves, to be of the form shown, and worked from 


ured | the roof 





perfectly steam-tight joint can be made; to be 
studs, Nachent-st eniest Sine Full par 


valves, eee Sy gay ere will be given. ri ' 
In the inside of the dome is placed @ cast-iron regulator, with 


back of firebox.. The steam pipe leading from: the regulator to 
the smokebox.to be of , 4 in. in diameter, No. 7 W. G. 
thick; to be fixed to the tube plate by a ferrule of the beststee!, 
turned, and made. tight fit, whilst a brass cone is brazed on the 
other end and secured to the regulator by:means of two Lin. 
bolts. Full details will be given and every in jon can be 
obtained by reference to the dra a bende te 
Boiler to be rivetted bout 5 tn ge ae gre 
snapped; rivet holes to be slightly countersunk, and they must 
be perfectly fair with each other in all the various plates and 
angle irons, and must not be drifted in. any case; must. be 
timed out until a fair hole. be vbtained, and every: hole must be 
completely filled up by the rivet: holes in angle: irons must be 
stamped from the plates and bored: (uot: punched): pitch of 
rivets must not exceed 1f in. Great care must be taken that all 
the plates are brought well together before any rivets are put in ; 
lap of joints not less than 2}in. Must.be properly. caulked 
with a broad-faced tool, care being taken that in so doing the 
lates are not injured ; a must be planed on-the edges 
ore being put together. Boiler to. be well coated with thick 
Tubes.—-The boiler to contain 249 brass tubes in vertical 
rows, and 14 in..in external diameter at firebox end, and 1giv. 
at smokebox end for a length of 3iv.;.to be-either Everitt’s, 
Green’s, or Wilkes’ manufacture, or other vy wey make ; to be 
No. 12 W. G. thick at the firebox end for a length of.1 ft., then 
to be drawn tapered. to No. 14 W.G. thick at smokebox en‘; 


the ta) ing on the inside only, the outside remaining parallei: 

to be ferrules at firebox end only, and to be. carefully 

drifted and over. ¥ 
Ferrules.—The ferrules must be made to pattern, of the best 


malleable cast-iron, and go into the tubes a tight driving fit. 
Great care must be taken that the ends of the tubes are 
ot cracked or otherwise injured by improper drifting for the 
ferrules. ; 

Firebox ing.—Firebox casing to be as shown, 5 ft. 5in. 
long, and 4 ft. 0}in..wide outside; the bottom 4 ft. 8 in. below 
the centre line of boiler in front, whilst the: back is raised 6 in., 
as shown. The top and sides. to be in one plate jin. thick, 
and the back a in. thick, whilst the front or throat plate 
is #in. thick, we over a the boiler barrel, as shown, 

he back to be joined by corner angle iron 6 in. by Sin., 

finished ; holes in this angle iron to be marked from the plates 
and bored, not punched. The joints to this angle iron to be 
single rivetted, 2} in. lap; transverse joint, boiler to firebox 
shell, to be zig zag rivetied Spin.lap; rivetting to be treated in 
every to the instructions that have been set forth con~ 
cerning the rivetting of the boiler barrel. A man hole 1 ft, 3} iv. 
diameter is furnished with a malleable iron ring, fitted with a 
malleable iron cover, carrying one lock-up safety valve, to draw- 
ing supplied. Ash pan to be placed below the firebox casing, 
with one moveable door, to be worked fromback of firebox. The 
sides to be made of }in. plates, the bottom #, in. thick, good 
Staffordshire iron; to be rivetted together by in. rivets; angle 
iron 2in. by 2in. The fire-door to be madeof the form shown, 
the ring of un oval form, Low. Moor “‘ best iron,” and fixed be- 
tween inside and outside plates, as shown; to stand } in. be~ 
yond the plates; to be well caulked; the door to be made to 
full-size drawing to be supplied. The firebox to be supported 
on each side by angle irons rivetted to the sides. by Zin. rivets, 
5in. by 23 in, by § in. thick at the heel, and $ in. at, the top, 3 ft. 
0} in. aed both to be “best iron.” This will be plainly under- 
stood by reference to the draw 

Inside Firebox.—The inside firebox. is 4ft. 8 ip, long inside 
at top, and 4 ft..9}3in. at the bottom; the total height inside 
6 ft. 4} in. in front, with a rise of 6 in. towards the back, and 
8}in. above the centre line of boiler. | The distance between 
crowns being 1 ft..4 in., the width to be 3 ft.5} in. inside., The 
back, top, and sides to be din. thick, the sides and top to be in 
one plate, whilst the tube plate is fin. thick, and , in, thick 
below the tubes, flanged back to join, the top and side. plate, 
whilst the back is flanged forward; joints to be 2} in. lap when 
finished, single rivetted, }# in. xivets. Where a rivet is “ph ied, 
the instructions given as regards the boiler rivetting to, be ad- 
hered to, Two brass plugs to be inserted in crown, with a 
fusible centre; water spaces, front, sides, and back, 2}in.; 


outside and inside box to be taped together on every side with 
copper stays, $9 in, diameter, 12 threads per inch; pitch of 
stays must not exceed in any case 4in.; the p' to be tapped 


and the stays tightly screwed into both plates and well rivetted 
over at the ends. The crown is fixed to the roof stays by Lin. 
bolts, to be pitched as shown, and screwed into the crown stay 
od a len _ of Risio-s"\hest ens fe magenta at. the nai to 
‘orm a tight joint where they pass through the copper, whilst a 
ferrule 7 laced between the top of a firebox and the.roof 
stays 2 in eter; it will be seen that the bolt. passes. through 
this ferrule. The roof of the firebox to be stayed, as shown, by 
eight longitudinal roof stays, “ best iron,”’ 4} in. centre to centre, 
54 in. deep, and 2 in. thick ; a space of Ip iv. to be kept between 
s and the crown of the and, eight, sli 
stays ldin. by 1}in. are introduced between the roof stays al 
angle irons, riveted to the inside of the firebox casing by t#iu. 
rivets, “* best iron;’’ angle irons to be Zin. by 8} in., the whole to 
pp ay age ay SE Ps 
Copper for firebox and stays to be of the very best quality, 
to be obtained from Vivian and Pasco, Greenfell and Co 
Newton, Keates, and Co., or some other, to, be appruy: 
ot by the locomotive pupsrintendons, of the. Company. per 
stays to be best soft-rol ORp TE arte. £04 copPae to be 
annealed, and to stand a test of being bent cold wi show- 
ing any signs of cracking. Firebars and supports to Growing: 
Smoked: Smokebox to be made to drawing 


tube plate, as before stated, is. 43 
2 in. for attachment to thes ; the 
carried down and 
smokebox is 2 ft. 








pty ye A 
te log: faclde the,iop ta, be, formed 


©, FOEE y 4% 
radius 2 ft. 4}in. outside from the centre Jine of the boiler whilst, 





the extreme breadth at the bottom is 4 ft. 1} in., rivetted to the 
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frames by gin. rivets; the front plate is 6 ft. 9fin. broad at 
the foot-plate; to be fitted to the cylinders and made of the 
form shown ; to be rivetted to the sides by angle iron 2} in. by 
2fin. by ¢in., countersunk rivets about 24 in. pitch, the plates tobe 
# in. thick, and made of the best best Staffordsbire iron, ~~ a 
fectly smooth surface; the door to be of the form shown, let 
ush with the front plate at the angle of 30 d Ss; to be 
8 ft. 3p in. in diameter, and @ in. thick, best best Staffordshire 
iron. A ring of angle iron 24 in. by 2}in., to be 3 ft. 2% in. 
in diameter inside, to be placed in the smokebox, and rivetted to 
the front plate by gin. countersunk rivets, about 3 in. pitch. 
Baffle plate to be 3 ft. 2 in. in diameter, } in. thick, to be fixed 
as shown, YY six gin. countersunk rivets: a detailed drawing 
will be supplied. 

Ch .—To be made of good smooth best best Stafford- 
shire or Yorkshire iron, in. thick, to have jump joints, and 
countersunk rivets down the back, the bottom to be perfectly 
free from hammer marks, and carefully fitted to the smokebox. 
The top to be of cast-iron, the inside shell, which is /, in. 
thick, projects 2in. below the smokebox top, is 1 ft. 4 in. in. 
diameter at the bottom, and 1 ft. 3in. at the top, inside. It will 
be seen that the chimney is made double, and to be made to 
drawing furnished. : 

Frames.—To be made of the form and from the dimensions 
found on the drawing; of best Yorkshire iron, frame plate 
quality, of approved make ; to be in one length, and not welded ; 
to bear the brand of the manufacturer in a legible manner; all 
the surfaces to be planed where any attachment is made, and 
all holes must be marked and drilled from one template, and 
rimed out to the exact size given, and each bolt, securing the 
cylinders, &., to be turned to gauge and fitted into its place, so 
as to require being driven home. All bolts must be carefully 
made to drawings, finished and turned up to the exact size. 

When the frames and cylinders are all bolted together, and 
before the boiler, wheels, and axles are put into their places, 
the correctness of all the dimensions, and the truth and ac- 
curacy of all the work must be carefully checked by diagonal 
as well as longitudinal and transverse measurement. The 
frames must be finished with a good smooth surface, must be 
strictly square and free from cross windings; and the horn 

lates perfectly square with the engine in all directions. To be 
ty in. thick, finished, and 1 ft. 6 in. deep at the narrowest part. 
To be raised as shown above the boxes. Centre of leading 
axle to be 4 ft. 8 in. from end of frame, from centre of leading to 
centre of driving 7 ft. 7 in., from centre of driving to centre of 
trailing 7 ft. 11 in., from centre of trailing axle to end of frame 
8 ft. 4in., making a wheel base of 15 ft. 6 in., and the frame a 
total length of 23ft. Gin. The driving wheels to be. placed 
1 ft. 9 in. in front of the firebox, and the leading wheels placed 
at a distance of 8in. from back of smokebox tube plate. The 
leading, driving, and trailing axle-box guides to be made of 
Naylor, Vickers, and Co.'s cast steel; the top and sides to be 
in one piece; flanges to be planed all over, and fitted to tem- 
plate; they are to be double rivetted to the frame by { in. 
rivets. Horn plate clips of wrought iron, made to drawing. 

Stays.-—lnside frames to be placed at a distance of 4 ft. 14 in. 
apart, to be stayed together by a stayin front of firebox 14 in. 
thick, Sin. deep; rivetted to the frames by angle irons; to be 
slotted perfectly true and to the exact length. 

Compensating Lever and Carrier—To be placed between 
Griving and trailing wheels, to be “‘ best iron,” and made to 
drawing. Carrier to be bolted to each frame by six j in. bolts. 
(A detailed drawing will be furnished showing spring links, 

lever, and carrier. 

ings.— ing, driving, and trailing springs to be under 
the axle-boxes, of the arrangements shown, 2 it. 114 in. span, to 
be made of the best cast-spring steel; each spring must be 
properly tested before being put into its place, by being 
weighted unti) all the camber has been taken off, and on the 
removal of the weight the spring must resume its original form. 

The camber of these springs to be 5in. unloaded. The lead- 
ing to be made up of 10 plates fin. thick, 5 in. broad; the 
driving and trailing 9 plates, 4 in. thick, and 5in. broad. To 
be made by, and obtained from, Thomas Turton and Sons, of 
Sheffield. 

Platforms and Outside Frames.—The engineman’s foot- 
late to be of cast iron, the sides to be rivetted to the inside 
Tames at top and bottom by jin. rivets, the sides must be 
planed parallel, and fair, and of the exact width, 4 ft. 1}in., 

and made to the form shown. 

Outside frames to be made to wpop 1 the foot-plate 3 in. 
thick, and 7 ft. 9 in. over all, rivetted as shown, by countersunk 
rivets; the outside and inside frame to be fixed together at the 
leading end by #in. plate, 1ft. 3in. deep; the hind ends are 
fixed by a pote lin. thick, and | ft. deep, the whole to be 
slotted or planed to the exact width ; a footstep to be forged to 
the outside frames, of the form shown. 

Hand Rail.—To be 8 in. above the centre line of the boiler, 
to be ¢ in. in diameter, and closed at the ends, extending around 
the frout of smokebox, as shown. Hand-rail plates to be yy in. 
thick, to ‘stand 2ft. li,in., above the foot-plate, and finished 
with moulding made to section shown # in. thick. 

jplashers Sandb Splasbers for the driving and 
trailmg wheels to be made to drawing furnished, plates } in. 
thick, with good, smooth, and clean surfaces, and rivetted to 
their places. The whole to be well rivetted, and finished in 
a proper manner. To be fitted with four sandboxes, two in 
front of the leading wheels, and worked from back of firebox, 
and two into the trailing splashers; the sand in each case to be 
led to the rail by means of an iron pipe, 14 in. inside diameter, 
and 2 in. above the rail level. The angle irons for these splashers 
to be well ground, and equal in thickness. 

Wheels.—To be of the best description and workmanship, 
with solid spokes and bosses. They are six in number, viz., 
leading, driving, and trailing, 5ft. lin. in diameter over the 
tread; great care must be that the bosses, the junction 
of the ring, and the arms be all perfectly sound, and the top or 
outer part of the spoke must ee solid with the rims, and 
not welded. ‘They must be t and bored, and have key 
ways cut.strietly to template, so that they may be exactly alike, 
and each wheel must be put on by-hydraulic power. The rim 
must be correctly turned to gauge to receive the tyre, and the 
whole wheel trimmed up so that the surfaces and lines are all 
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fair and true, and the whole to be a thoroughly good job; the 
the skeleton to be turned to a diameter of 4 f. 8in., the rims to 
be 4}in. broad, 1}in. thick at the centre; to have sixteen 
ope to be 1} in. thick at the boss, 4in. deep, 1} in. thick at 
the rim, and 3$in. deep. The bosses to be bored out to a 


Fimpauer 


of the driving axle to centre of exhaust ports, 9 ft. 7jin., the 
horizontal centre of ports to be 1 in. above centre line of cylinder, 
and set at an inclination of lin 11. Top of cylinders, inside of 
smokebox, to be covered with firebrick, the same to be covered 
with }in. plates, supported by 2 iu. angle irons, rivetted to the 

kebox plates by countersunk rivets; firebrick to be- kept 





diameter of 8 in., the bosses to be 1 ft. 34in. in diameter at the 
sides, and 1 ft. 4in, at the centre; cranks to be formed solid 
with the bosses for the coupling rods, 11 in. centres, and bored 
out to fit the coupling rod pins; to be connected with the rim 
by three arms forged in one piece; each wheel to be fitted 
with balance weights made of cast iron, and fitted into adjacent 
Spaces, }in. plates rivetted on each side by { in. countersunk 
rivets. 

res—To be of Naylor, Vickers and Co.'s, Krupp’s, 
Taylor’s, Monkbridge, or Bowling best crucible cast steel, 53 in. 
wide, and 24 in. thick at the tread when finished ; to be of the 
form shown, and fastened by lin. tap bolts, ten threads to the 
inch. Each tyre must be of the same size, and fit any wheel, to 
be carefully bored to template before shrinking on the wheels, 
and accurately turned, so that they may be precisely the same 
diameter. 

Azles.—Driving axle to be of steel made to drawing, 63 in. 
in diameter at the centre, 7 in. at crank pin, axle-box bearings 
to be 6 in. in diameter and 7}in. long, to be 8 in. in diameter 
where it enters the boss of the wheels; a collar to be formed, as 
shown, and fitted into the boss of the wheels, to be in. long and 
Shin. in diameter, the throw of the crank 12in.; section of 
crank arm llin. by 4in., from centre to centre of bearings 
3 ft. 11gin.; to be manufactured by Naylor, Vickers, and Co. 

Leading and trailing axle to be 6 in. in diameter, at the centre 
of bearing, to be 7 in. long, 6§ in. diameter at the centre for 1 in., 
and coned towards the ends to a diameter of 74 in., and 8in. in 
diameter, where they enter the boss of the wheels, a collar to be 
formed, as shown, and fitted into the boss of the wheels, # in. 
long and 84 in. in diameter; from centre to centre of bearings 
3 ft. 114in.; made of “best iron;” all the turned parts must 
be of an exact size, so as they will fit any wheel or axle-box, 
and made to template, and legibly stamped with maker’s name. 

Azle-boxes.—Driving to be made of gun metal, to be 7} in. 
long, and bored out to 6%in., and fitted with cast-iron keeps, 
and attached to the springs as shown. Leading and trailing 
axle-box to be made of gun metal, 7 in. long, keeps cast iron. 
Every axle-box and axle must be made so as to fit all or any 
engine of the same class, the same must hold good and be 
strictly attended to in all the working parts, so as to make sure 
that any duplicate that may be required will be an exact fit; 
every axle-box to be lined with white metal of the following 
— 16 tin, 2 antimony, 1} copper. 

lylinders.—Which are 17 in. in diameter when finished, with 
a stroke of 24in.; they are to be best close-grained, hard, and 
strong cold-blast cast iron, they must be as hard as they can be 
got up, and perfectly free from honeycomb or other defects. 

They must be truly bored out, the ends being strictly bell- 
mouthed ; all the joints and surfaces to be planed or turned, 
and scraped to a true surface, so that a perfect joint can be 
obtained. They are placed at a distance apart of 2 ft. 4in. from 
centre to centre, the steam ports are 1 ft. Sin. by 1#in., and the 
exhaust ports are 1 ft. 3im. by 3in., the bars being 1 in. wide, 
the total —_ of the working face 10} in. 

The cylinders are to be ie with loose covers at both ends, 
the front to be fixed with jin. studs arranged as shown, whilst 
the back covers are secured by six 1 in. studs, provision made 
on these covers for carrying the guide bars; each cover must 
be turned to fit into the cylinder; joints to be scraped. 

The cylinders to be firmly secured to the frame by a flange 
above and below the centre line by 1,in. bolts, turned and 
driven home, a tight driving fit. @ distance from the centre 





fin. clear of the smokebox plates; underside of cylinder to 
lagged with wood, and covered with sheet iron. 

Steam Pipe.—To be made of copper sheets, No.7 W. G. 
thick, and hard soldered together on the inside, 4 in. in diameter 
va flanges to be of brass, to have scraped surfaces, and must 

tight. 

Branch Pipe.—To be cast iron, 4in. inside diameter, } in. 
metal, to be fixed to the tube plate by six # in. studs, and made 
to drawing. 

Exhaust Pipe.—To be cast iron; to project 12in. above the 
centre of boiler barrel, the top or nozzle is made of brass, and 
perforated with holes ,% in. diameter. 

Pistons.—To be made of good tough cast iron, 24 in thick on 

outside; to be fitted accurately to cone on end of piston rod, 
and secured thereon with a brass nut, as shown; the piston head 
to be J; in. smaller than diameter of cylinder; the packing ring 
to be of cast iron, 14 in. wide and @ in. thick, and turned on out- 
side and edges, and 4, in. larger in diameter than the cylinder, 
to be cut and sprung into its place; when finished, the whole 
must be an easy but accurate fit in the cylinder, so that the 
finished piston and rod can be moved readily backward and for- 
ward in the cylinder; the ring to be pressed out yor” the 
cylinders by three spiral springs placed in the piston head, tem- 
pered that they will balance with the weight of the piston; a 
stop piece of brass to be inserted at the joint of the piston 
ring. 
Piston Rods.—To be made of the very best cast steel of ap- 
proved quality, 22in. in diameter, to have a collar 3}in. in 
diameter, and Zin. long, the rods to be enlarged, where they 
enter the piston, to 2}21n., taper 1 in 32, and secured by a brass 
nut 2}in. deep, and cottered into the crossheads, made of “‘ best 
iron ;” the erossheads are fitted to double slide bars; the cross- 
head pins to be of steel 2in. diameter where they enter the 
blocks, and 3 in. between them. 

Slide Bars.—To be of Krupp’s Naylor, Vickers, and Co., or 
other cast steel of approved quality, are 23 in. wide. 

Slide Blocks.—To be of cylinder metal 10 in. long, to be from 
all defects and made to —— 

Connecting Rods and Coupling a ep ewe rod to be 
forged solid © best iron,” invent length, and not welded; 5 ft. 
11} in. from centre to centre; bearing to be bored to 7 in. in 
diameter, and 3{ in. long; to be fitted with brasses and cottera, 
the brasses to be fitted with white metal of the same.p ions 
as the axle boxes; the crosshead ing to be 3-in, in diameter, 
and 23 in. long and made to drawing furnished. Each coupling 
rod “ best iron,” forged solid and in one length, the joint being 
in front of the driving wheel, fitted with brasses and cotters, as 
shown per drawing. The brasses in these rods must be perfectly 
free from honeycombe, to be well fitted and made to template so 
that the brasses of one rod will fit all or any rod of the same 
class. These bearings to be made of gun metal. 

Coupling Pins.—To be of Krupp’s, Naylor, Vickers, and 
Co.’s, or other approved cast steel. ach pin to 4 in. in 
diameter in wheel boss; taper } in 16 in.; and rivetted into the 
— bosses: the other end to be fitted wfth a nut and pin, as 
shown. 

Slide Valves.—To be made of good gun metal, free from all 
defects, and set 4 in. lead in full gear. 

Gun Metal.—Proportion 5 of copper to 1 of tin. 

Valve Spi and Guides.—Valve spindles to be made ot 
*bestiron” 13 in in diameter, placed at a distance of 3¢ in. 
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apart from centre to centre, — with brass glands through the 
valve casing; to be coupled by a rod, having a boss on the one 
end bored out to fit the spindle and cottered up as shown; the 
other end to be 3} in. in diameter ; and the extreme end forked 
to form a connexion with the blocks of the expansion links. 
Guides to be made of brass lined with white metal, to be fixed 
to the motion,plate by eight 3? in. bolts, turned and fitted, as 
shown. 
’alve Molion.—-To be of the shifting link kind ; eccentric 

ulleys to be in two portions, the smaller to be “ best iron,” the 
arger of cylinder metal ; they are fastened in the shaft by means 
of keys and pins, as shown. The eccentric straps are to be lined 
with gun metal ; the straps to have oil cups forgedon, as shown 
The wrought iron work will be made of “best iron,” and each 
piece to be well and | properly case-hardened and re-cleaned u 
All pins which are a t 
every of the motion equally 4 ‘ 

Ex Lawtees links to be sappertel by the middle, the weigh bar 
shaft being below the motion ;, all the motion pins to be made 
steel, and all the working and rubbing stirfuces to be well case- 
hardened, and must be of the very best finish. . Reversing sector, 


rod, handle, and reversing shaft to be of the “best iron,” and | parts 


made to drawing. 

Buffer Beams .and Buffers —Buffer beams to be of well 
seasoned oak, 1 ft. Bin. deep, and 4} in. thick, and 7 ft. 4 in. 
long ; } in. plates to be placed on each side ; to be bound together 
by Zin. cup-headed bolts, and bound to the frame by angle-iron 
8 in. by 4in., and rivetted to each frame by jin. rivets; the 
buffer beams to be bolted to the frame by lin. bolts. Buffers, 
John Brown and Co., Thomas Turton and Sons, or Charles 
Cammell and Co., of Sheffield, to be 7% in. centres, and placed 
at a distance of 5ft. 8in. apart from centre to centre, and 8 ft. 
4 in. from the rail level. 

Drag Hooks.—To be furnished with india rubber, as shown. 
Hooks and couplings to be made of “ best iron,” chain cable 

uality. 

. [ = No. 10 brass injector to be placed on the left 
hand side in @ vertical position, and bolted to the foot-plate. 
Delivery pipes to be 2 in. inside diameter, No.7 W.G. thick. 
Suetion pipes to be of the same dimensions. Overflow pi 
1} in. inside diameter, and No. 11 W.G. thick. Steam pi 
jin. inside diameter, and No.9 W. G. thick. Pipes to be 
made of copper, and mast be solid drawn, and perfectly uniform 
in length, and set so that any pipe may fit its respective place 
on any engine equally well; the clacks and other parts are to be 
so alike that they will permit of changing in any manner without 
difficulty or inconvenience. Care must be taken that the pipes 
are so set that the flanges of all joints come fairly to their places 
without any spring upon them; this applies to every pipe in 
counexion with the engine and tender. Clack box to be Hg Bes 
metal, turned, and to drawing furnished. 

Clothing.—The boiler and firebox to be lagged all over with 
well-seasoned and dry pine, in strips of not more than 2}in. 
wide by Zin. thick, and tongued as shown; the whole to be 
neatly covered by clean and smooth iron sheets, No. 14 W. G. 
thick ; to be kept 1}in. above the firebox, and carried parallel 
the whole length of the boiler. 

Awning.—To be placed on the top of the firebox, to project 
over as shown, front plate #, in. thick. The whole to be made 
to drawing. t 

Bolts and Nuts.—These must be strictly made to drawings 
and gauges, and must be Whitworth’s standard threads. Ever 
nut of the same description to be exactly the same size. All 
gland nuts case-hardened. Nats inside of smokebox to be of 
hard brass. 

Dome Covers.—Cover to be made of copper, well finished 
and placed, as shown, on boiler barrel, No. 14 W. G. thick, an 
made to drawing. Cover on the top of firebox to be of polished 
brass, No. 16 W. G. thick, and made to drawing. 

General Mountings.—Each engine must 4 supplied with 
the following : Two spring balances of Salter’s make, to be 
graduated to 180 Ib. square inch. One pressure gauge of 
approved make to indicate 200 Ib. pressure. One pressure 
gauge cock. One whistle to be placed on the top of fire-box. Two 
water gauge cocks, placed on the back of firebox. Water glass 
guuge cock; the bottom cock to be placed so as the water in the 
glass to be visible at no less than 1} in. above the crown of in- 
side firebox. Cylinder lubricators to be of an approved make; 
one to be placed on each side of the smoke-box. A grease cock 
to be placed in front of the valve casiug. Cylinder water cocks 
tobe rman and ugeed fom Ss firebox, Steam blower 
cock to be placed on the » & pipe to through 
the boiler the whole length and coupled tokhe bint pipe to 1 
smoke-box. A warming cock to be placed on the back of fire- 
box in the position shown. Injector steam cock to be placed on 
the left-hand side of the firebox, with faced joints, The whole 
to be of brass, and must be of first-class finish, and made to 
drawings furnished, and all the screwed parts to be twelve 
threads per inch. It must be understood that where brass is 
specified it is to be ef good tough metal. : 

Tools.—Each engine must be provided with a complete set of 
screw keys, one large and one small monkey wrench, one heavy 
and one hand hammer, one lead and one copper hammer, one 
large and one small pin punch: one head, one side, one hand, 
nd one gauge lamp; one screw jack of an improved make, six 
cisels, one crow bar, one tallow kettle, one oil can and one oil 
feeder, and all the necessary fire-irons. 

Painting.—The boiler to receive two coats of boiled oil and red 
lvad, as before stated, previous to being lagged with wood, which 
must have one coat of lead colour before the iron covering plates 
are put on. Then the cleading, hand-rail plates, splashers, 
frames, wheels, and axles, and all the necessary parts of the 
engine to be painted as follows : clothing pe to receive two 
coats of grey, four coats of filling wp, properly rubbed down, one 
coat of Jead colour, one coat oT varnish, two coats of green, 
and three coats of finishing varn 

Frame work painted brown, the ‘coats to be prepared same as 
clothing plates and splashers. Wheels: two coats of grey, three 
couts of filling-up, and rabbed down ; orie coat ; 
two coats of greeny and three coats of varnish. Clothing plates 
splashers, and frame-plates striped black, edged with white. 
Inside frames, axles, buffer-beams, &c., illion, two conts, 


of | dispute arising, either durin 





and varnished ; smoke-box, chimney, back of firebox, plattorms, 
steps, guards, &c., painted black two coats. 

General Stipulations.—The boiler to be tested by a con- 
tractor to a pressure of 200 Ib. per «es inch with water, and 
after to 160 Tb. in steam, and must be tight under these pres- 
sures, before being lagged ; to be tested in the presence of the 
engineer, or his agent, and to be ferruled to a working pressure 
140 lb. per square inch. : : 

The materials and workmanship must be of the best descrip- 
tion, and all the various parts to be applied in the best and most 
improved manner, and no advantage whatever to be taken of 
of details in the drawings or specification, as a full 


omission 
‘explanation will be given to the manufacturer for any part of 
the work not sufficiently shown or understood. The engines 


must be complete in every respect required at the expense of 
the contractor, and to be {0 the eative satisfaction of the under- 
signed, or any person who shall be appointed by him to inspect 
them during the progress of their construction. In case of any 

the progress of the contract, or at 
the aforesaid S. W. Johnson to be 
taken as final and binding. Great care must be taken that all 
are precisely of the dimensions required in the drawin 
so that they may be exact models of each other. All the 
working parts of the rong wae d to be well case-hardened. A 
namesand number-plate to be placed in the centre of the hand- 
rail plate, to be of the form shown, or casting supplied. _ 

The engine will be required to run 1000 miles consecutively, 
without showing any signs of defect, either in the material or 
workmanship, when it will be taken over from the contractor. 
To be delivered on the rails of the Great Eastern Railway Com- 
pany, either at Peterborough or Stratford Station, free of charge. 
All royalties and patent rights to be paid by the contractor. 

. Samug. W. JoHNson. 


its conclusion, the — o! 


SPECIFICATION 


Of a tender for a six-wheels coupled goods engine. 

Preliminary Remarks.—Where the dimensions are omitted 
in the following —— they will be found fully detailed in 
the drawings, and those, and the terms of this specification must 
in all cases be rigidly adhered to, unless the consent of the loco- 


Pes | motive superintendent to the company has first been obtained in 


writing. 

General Description.—The tender is composed of two parts. 
1st. The tender tank, to be made so as to hold 2000 gallons; 
and 2nd. The underframe or carriage, which is to be also con- 
structed of wrought iron, —- the necessary wrought and 
cast-iron fittings. The tank to be secured to the frame or car- 
riage by angle iron, as shown in the drawing. The whole is 
mounted on six wheels 8 ft. 7 in. diameter at the tread, and 6 ft. 
centres, wheel base 12 ft. 

Quality of Iron.—In all cases where the words “ best iron” 
are specified, the same must be wrought-iron of the manufacture 
of Low Moor, Bowling, Taylor, Cooper, or Monkbridge best iron, 

Tender Tank.—To be made in every —— to drawings 
instructions given. The top, sides, and end plates of the tank 
must be made of the best Staffordshire wrought-iron plate } in. 
thick. The foot-plate, which is 3 in. thick, and made of the 
game material, to be 7 ft. 9 in. over all. The whole to be bound 
together with the best Staffordshire angle iron, 2 in. by 2 in., 
not less than # in. thick on the thin edge, and rivetted by 4 in. 
best wrought-iron ‘rivets, set at a pitch of about 1,% in. All 
the joints will be butt joints ; to be well rivetted together by 4 in. 
rivets, and well sna inside and countersunk outside. The 
strips to be placed outside as shown. The lower part to be fixed 
to thot late by angle iron to section shown, rivetted to the out- 
side of the tank and foot-plate by § in. countersunk rivets 13 in. 

itch, whilst the foot-plate is rivetted to the frame by angle iron 
BF in. by 24 in.; to be oe and rivetted as shown by § in. 
rivets, The joints of the tank to be well caulked inside and out- 
side, care being taken that in so doing the plates are not injured. 
The tank must be finished with a wrought-iron half-round 
moulding piece round the top of the sides and back end, to be 
rivetted on the outside by countersunk rivets. 

Between the bottom and top of the tank will be placed at in- 
tervals eight stays, composed of Staffordshire wrought-iron 44 in. 
by # in. thick ; the sides to be stayed together by four stays of 
the same section, and longitudinally by stays of the same di- 
mensions. It will be seen that angle irons are rivetted to the 
tank, and must be of the length and section shown. In each 
case the stays will be rivetted to this angle iron by } in. rivets. 
A manhole ring must be placed on the top of the tank, in the 
tary shown in the drawing, 1 ft. 6 in. diameter, 9 in. 

igh from top of tank: it must be } in. plates, of the same 
aay: as the sideg and ends. A ring of a iron 1} ins by 

} in. to be rivetted to the top and bottom of the ring; the bottom 
to be fastened to thé tank by 4 in. rivets about 8} in. pitch, 
cover, to be made as shown. A well to be fixed to bottom 
of the tank. One cock, made of hard brass, to be fitted to the 
bottom, and over it will be fitted a sieve made of copper, No. 9 
W. G.; to be perforated with holes } in. in diaméter. Jt will 
also be seen that a t stuffing-box is fixed to the top of the 
tank.. The whole be arranged as shown, and worked from 
foot-plate. To be provided with two boxes, to be of the form 
and in the position shown. Each tender to be provided with a 
tool box of a suitable shape and size, fitted with lock. 

Hand Rail.—For the back end of the tender a hand rail, 
consisting of a sht-iron bar 1} in. diameter, to bé fixed to 
the tank by means of two pillars. Two hand-rail pillars to -be 
placed on euch side, made to the dimensions gives, arid placed in 
the position shown; to be connected together by a moulding 
piece made to section given: this piece to be fixed to the sides 
of the tank. It will be seen that the brake handle is attached 
and guided into a boss forged of the form shown. 

Lamp Brackets.—On each side of the tender tank a wrought- 
iron Leg mete and one of the same description to be placed 
on the back end of the tank, in the position shown in the 

g 


wing. 
Frames.—To be made to the form and. from the dimensions 
found on the tracing; 1 in. thick; to be in one length and not 
welded ; the buffer plates are 1} in. thick. The whole of these 
pistes, t er_with those forming the cross stays, &c., are to 
of the best best Staffordshire or Yorkshire iron, frame plate 
quahty, 


, of approved make; to be legibly stamped with the 


and | must be careful 


A} ima manner similar 


manufacturer’s name. All the holes to be marked and drilled 
to template, and rimed out to the exact size given. The parts 
must be carefully bolted or rivetted together, as shown in the 
drawings ; the frames to be planed to receive them. Stays to 
be arranged as shown, and must be all bound together in a first- 
class manner. The whole when finished must be strictly fair 
and free from cross-windings. 

Agle-Box Guides.—To be of hard and strong cold-blast iron, 
correctly ‘planed, and fitted to template and drawing in all re- 
spects, and each to be double rivetted to the hornplates by { in. 
rivets a outside. ~ alleles 

Springs.—There are six springs. ey must be made of the 
very Cot anit-apring steel, made by and obtained from Charles 
Cammell and Co., of Sheffield. Each spring must be tested 
before being put into its place by being weighted until all the 
camber is taken off, and on the removal of the weight to be 
found to resume its original position, To be made to drawing. 
These springs must have a camber of 3}in,) Tender full of 
water and coal, and the, centre of buffers from. top of rail to 
measure 3 ft.4in. Thefront paling and draw spring to be 3 ft. 
4 in. over all, same quality of as bearing springs. The 
buffing pins to be 2} in. in diameter, and 6% in, at the heads ; 
these, together with the striking plates, to be well case-hardened. 
To be 3 ft. from centre to centre—to be guided in a cast-iron 
socket ; the draghook to be furnished with a volute spring 2 qrs. 
15 lb., made by John Spencer and Sons, Newcastle, best quality 
of spring steel, guided ‘into a cast-iron socket. The whole to be 

to the form shown. Tender buffers to be precisely the 
same as the engine bi " 

Azle-Boxes-—There are six. To be made of good tough cold 
blast cast-iron, planed, and fitted strictly to template and draw- 
ing, both inside for the,steps, and outside for axle blocks, 
a fitted, with a good gun-metal bearing. The whole to be of 
the best workmanship and of the form shown. 

Wheels.—There are six, 3 ft. 7 in. in diameter over the tread. 
They are-to be of wrought-iron, and of the best material, with 
solid spokes and bosses. Great care must be taken that the 
bosses, the junction of the ring, and the arms be all perfectly 
sound, the outer end of the spokes being forged solid with the 
ring, and not welded ; they must be turned and bored, and have 
key-ways cut strictly to template, so as they are all exactly 
alike, and each wheel must be put on its respective axle by 
hydraulic power. The skeleton to be turned to a diameter of 
8 ft.2in. The rim 14 in. thick at the centre and 13 in. at the 
sides. The arms (which are ten in number) to be 14 in. thick 
at the boss and 1; in, at.the rim. The whole to be made exactly 
to drawing. The rim must be correctly turned to gauge to 
receive the tyre, and the whole wheel trimmed up so that the 
surfaces and lines are all fair and-true. 

es.—To be of “ best iron,” 24 in. thick on tread when 
finished, and made to the section and dimensions shown. They 
must be bored out to the exact shape of the rims of wheels on 
which they are ape and properly turned to template. They 

ly and uniformly heated, to allow of their ing 

put in their places, and then properly cooled down in the us 
manner They are to be secured to the wheels by five 1 in. tap 
bolts (10 threads to the inch). 
—To be of the same form and dimensions as shown on 
drawing. They must be of the “ best iron,” free from imperfec- 
tions of any kind. The journals to be turned to templates, and 
made of the form shown; to be stamped with the manufacturer’s 
name in a legible manner. 
‘ Footsteps—To be made of the form shown and rivetted to 
ames. 

Draw-Bars, Couplings, and Safety Chains.—There are two 
draw-barg, one leading and one trailing; they must both be 
made to drawing, of the “ best iron” of chain cable quality. 

The safety chains to be of the form shown, and to be of the 
best chain iron. x 

Brakes—Each wheel will have one timber brake block 


(willoy to it, and the brake gear must be made of the 
nee toi aed all pins a working surfaces to be 


case-hardened. 

Feed a_i made and placed with brass flanges as 
shown. , To be of copper, No. 7. W. G., 2 in. inside diameter. 

Union, loints for Beed Pipe.—To be of brass, accurately 
fitted andturned, and ¢onnected to the engine with an india- 

r pe, to pattern which will be supplied, and in all respects 
yy f wing. 

Bolts and Nuts.—These must be strictly to drawings and 
gauges, fd must both be'screwed and tapped to Whitworth’s 
8 bread. All gutsof the same description to be exactly 
the same size. 7ah.4 

Painting.-- The, inside of the tender tank to have two coats 
of good thick ; the outside of tender tank to be got up 
to the engine boiler, clothing plates, and 
splashers. The wheels and outside of frames to be got up in the 
same manner as t of the engine ; the insides of frames to 
have two coats of colour. The coke space, foot-plate, lower 
tank, and bottom of tank and brake-work under the tender, to 


have two coats of black. 
ial 8 tians.—The materials and workmanship must 
be of the best.description for the various parts, applied in the 
¢ manner, and no. adv whatever io.to' be. taken, of 
omissions of inthe drawings or specification, as a full 
explanation will be given to the manufacturer for any part of 
ay ba ry sufficiently understood or a The | ynoed to 
complete in every respect ired, at the expense of the cou- 
tractor, aud tothe perfect patistnction ot the undersigned, or of 
any person who shall be appointed by him to inspect the tenders 
during the ess of their manufacture. 

In case of any dispute arising, either during the progress of 
the contract or at its conclusion, whatever the cause, the opinion 
of the aforesaid S,. W, Johnson, to be taken as a final and binding. 

To be delivered. on the rails of the Great Eastern Railway, at 
Peterborough or. ions, free of —- 

All royalties and pining to be paid e contractor. 

Tenders sealed and endorsed ‘‘ Tender for otive Engines 
and Ti ” are to be in the hands of J. B. Owen, Esq., Secre- 
tury, Great Eastern Railway Company’s Offices, Bishops- 
gate, E., on. Tuesday, the , not later than 10 a.m. 

= SamvueEt W. JoHNSON. 

Locomotive and Carriage Department, Stratford, 1872. 
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Harpina, C.E., of 176, Broadway, New York, who 
ts our accredited representative. 
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BERT begs to state that subscribers in the United States 
can be supplied with ‘* ENGINEERING”? from this 
office, post free, for the sum of 11. 14s. 8d. ($8.32, 
gold) per annum, payable in advance. 





NOTICE OF MEETING. 

THE INSTITUTION OF CIVIL ENGINEERS.—Tuesday, March 19th, 
at 8 p.m. “On the Conditions which Favour, and those which 
Limit, the Economy of Fuel in the Blast Furnace for Smelting 
Iron,” by Mr. Isaac Lowthian Bell, Assoc, Inst. C.E. 








ERrRATA.—By a typographical error in the memoir of the la’ 
Mr. Edward Lead Betts which appeared in our last pliant 
was made to appear that Mr. Betts married in 1848. The date 
should have been 1843. Also in our last number but one the 
safety valve illustrated on page 150 was stated to have been in- 
vented by Professor “ Roltz,” of Prague, whereas the name should 
have been “ Klotz,” 
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THE MEGARA. 


_ Tire Report of the Commissioners appointed to 
_ae into the case of H.M.S. Megera, is now 
before the public, and may be. purchased by any- 
one interested in the subject for a trifling sum. It 
— se + oad ery of facts concerning the 
general history of the ship, and explains fully th 
defects which sateed her lows: ar Te 

She was a vessel of 139] tons, old measurement, 
was launched in the year 1849, and cost, engines 
and everything included, nearly 75,000/. She was 
originally built for a ship of war, but about the 
year 185] her guns were taken out of her, and she 
was then converted into a troop ship. She con- 
tinned as a troop ship until 1864, when she was 
thoroughly refitted, at’a very great expense, and in 
the early part of 1865 she was commissioned at 
Devonport as a store ship. Her being transferred 
from a troop ship to a store ship, was in conse- 
quence of a statement by Admiral Mends, the 
Director of Transports, that in his opinion she was 
not a good troop ship, owing to her slow steaming 





and sailing powers, and to the small number of 
troops which she could’carry in proportion to her 
crew. 

Tt was at the time of the thorough refit in 1864, 
that she was coated inside, at’ the request of Com- 
mander Madden, the officer then in command of 
her, with Spence’s cement. 

From 1865 until 1870 she was in almost constant 
work, passing frequently for small repairs through 
the hands of the dockyard officers. After her return 
in July, 1870, from a voyage with troops and stores 
to Gibraltar and Malta, she was in the hands of 
the dockyard officers at Sheerness. -On the 4th of 
August Sir Sydney Dacres proposed to pay her off 
as a most extravagant vessel, and quite useless as a 
transport, and on the 10th of the same month Sir 
Spencer Robinson recommended that she be placed 
in “the Fourth Division” of the Reserve. Had 
that been done she could not have been employed 
again without having first undergone a thorough 
overhaul. It was not done, however, in conse- 
quence of a telegram from Captain Luard, the 
Captain Superintendent of Sheerness Dockyard, and 
Captain of the Steam Reserve, to the Controller, 
The telegram was in these words :— 

‘‘ The defects of the Megera have just been made 
good. She is ready for at least one year’s service at 
any moment; do you intend her to be placed in the 
Fourth Division of Reserve when paid off? These 
are our present orders. But thinking it possible 
that there may have been some mistake, I venture 
to trouble you with this telegram.” 

The reply of Sir Spencer Robinson was, ‘‘ Keep 
the Megzera ready for one year’s service, and disturb 
nothing, returning her perishable stores only.” 

When, five months later, Sir Sydney Dacres 
decided upon sending her with reliefs to Australia, 
a telegram was sent by the Controller to Captain 
Luard, asking him, ‘if the Megera were wanted 
for a nine months’ service at sea, is she in a fit state 
to undertake it ; and what time would be required, 
before she could receive her crew and a large body 
of supernumeraries?” Captain Luard replied that 
she was ‘‘ready with the exception of completing 
stores and coals,” but that, as she had been five 
months out of dock she ‘‘ would require to have her 
bottom cleaned.” A few days after this, Mr. 
Barnaby, in reply to a question from Lord John 
Hay, as to the seaworthiness of the vessel, informed 
him that the Megera, having undergone — at 
Sheerness, was reported to be complete ; that she 
was a good sea boat, and although more than twenty 
years old, was sound and strong; but that her 
boilers were only good for one year’s service. 

After the vessel had been docked and her bottom 
recoated, she was. on the 22nd of February, 1871, 
reported by her own officers, as well as by the dock- 
yard officers at Sheerness, to be complete and fit 
for service at sea, and on the same day she proceeded 
on her voyage, having on board some 300 officers 
and men all told, and about 350 tons of stores. 

It is well known how, after calling at Plymouth, 
she met with bad weather, and put into Queens- 
town with leaky ports, and there had about 130 
tons of cargo-taken out of her. The Commissioners 
consider that the Admiralty were justified in order- 
ing the Megera to continue her voyage, after she 


‘had put into Queenstown, the admiral on the station 


having declared that she was fit to proceed. The 
defects which were then reported, they say, were 
not of a character to affect her seaworthiness, and 
were such as were remedied without docking her. 
They then describe the circumstance of her 


‘springing a leak, and being run ashore on St. Paul’s 


Island, in June 1871, and they show clearly that 
the misfortune was due to a hole having been eaten 
through her bottom by corrosion in a place where 
the iron was unprotected with cement of any kind. 
This corrosion, they contend, had been going on for 
some years, and was entirely due to the wash of the 
bilge water, the action being scarcely, if at all, ac- 
celerated by the presence of a copper rose-box 
within a few feet of it. This conclusion regardi g 
the absence of galvanic action, although supporte 
by Drs. Frankland and Odling, will scarcely be 
accepted. by practical men who have repeatedly 
seen’ instances of the rapid destruction of unpro- 
tected iron by neighbourmg copper when they are 
both washed over by the bilge water. 

The fact of an unprotected part existing in the 
ship for so long a time; they attribute to her having 
been -in 1864 coated with Spence’s cement, a 
cement liable to become soft and be washed away 
by the bilge water, and that from the time it was 
put into her, to the time of her loss, no thorough 
and sufficient survey was made of her interior, so as 





to bring this unprotected part under notice. Several 
pengal surveys of the vessel took peer, and at 
Woolwich, in 1866, several hundred holes were 
bored in her to determine the thickness of her 
plating... It was found that some of the plates in 
the region of the water-line had become seriously 
reduced, owing to wear and tear and abrasion on 
their outside, from coming in contact with piers, 
&c., and a few of the worst of these plates seem to 
have been removed, 

The ‘ conclusions” at which the Commissioners 
have arrived are given in full on page 184 of the 
present number, and following it are the statements 
of Mr. Rothery of his reasons for differing from 
his colleagues on one point, and, as he says, ‘‘ per- 
haps the most important of all, namely, the degree 
of responsibility which attaches to the several 
persons principally concerned.” 

These ‘‘ conclusions” will, we think, disappoint 
the hopes of a sound and exhaustive judgment 
being arrived at, that had been formed from the able 
manner in which the examination of the witnesses 
was conducted—excepting, perhaps, a few cases of 
browbeating which certainly did not tend to elicit 
truth, and would scarcely have been thought credit- 
able even at the Old Bailey. 

We think it unfortunate that the Commissioners 
in drawing up their Report, and in distributing 
responsibility and blame, did not keep the causes 
which immediately led to the loss of the ship clear 
from other matters concerning her, which were 
really of only secondary importance, Had they 
done so they might not have produced such a 
noble array of criminals, but they would not have 
weakened the effect of their Report by casting on 
several gentlemen reflections which Mr. Rothery 
conclusively proves to be groundless, 

They say clearly enough that the loss of the ship 
was due to local defects, caused by the continued 
corrosive action of bilge water on unprotected iron ; 
that the leak was a small oblong aperture about 
2in. in length by lin. in breadth, and that it was 
situated in a small boxed-up space hid.from view, 
but through which the bilge water could wash freely. 
The condition of the plates about the water line 
had nothing to do with the misfortune, neither had 
her ports, or her stowage, or any other defects she 
might have had. The vital point of the inquiry, 
therefore, as far as fixing the responsibility for the 
loss of the vessel was concerned, clearly was to find 
out who were responsible for allowing the vessel to 
remain from 1864 to 1870 with an inaccessible part 
of her bottom unprotected, and rapidly corroding. 
She might have been a perfectly new and strong 
ship in 1864, and yet, owing to this one defect, her 
end have been the same. 

It was known that the officers of iron ships had 
received certain orders making it their duty to 
examine the inside skin and the cement. And that 
in 1867 the superintendents of the dockyards, and 
the captain of the steam reserves, received an order 
stating that ‘‘the captain of the steam reserves is 
to be held responsible for the condition of the in- 
side of the ship,” and that ‘‘he is to apply to the 
superintendent by letter for such assistance as he 
may require to keep the ship clean, and the iron 
free from corrosion.” Also, that the dockyard 
officers, whenever a ship left their hands, had to 
certify that she was fit, in all respects, to proceed 
to sea. Moreover, it rested with the Central 
Office at Whitehall—the Controller and the Con- 
structor’s Department—to direct, at certain in- 
tervals, a thorough overhaul. 

Had the Commissioners thoroughly investigated 
the system existing for the survey of iron ships, and 
the relations to each other of these four partially in- 
dependent bodies concerned in it, and then laid bare 
the loopholes afforded for evading responsibility, 
they would have done good service. Instead of 
that they content themselves with pointing out that 
the dockyard officers take a different view of their 
duties from the view taken by the Controller and 
his staff at the Admiralty, and add the somewhat 
weak remark that it appears to them, ‘‘ that it would 
be quite possible to mature a system whereby the 
pie ore duties of all these officers could be defined 
and checked, so as to render it very difficult for* any 
serious mistakes to occur, and that without such a 

stem responsibility in practice becomes little better 
than nominal.” 

That the system in force before the loss of the 
Megzera was a most pernicious one, nobody at all ac- 
quainted with the subject can deny. We expected, 
however, that the Commissioners would have given 
us in their ‘‘ conclusions” something more than a 
broad statement of the fact. 
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That the Commissioners did not catch the essence 
of the problem set before them, is evident from the 
ease with which Mr. Rothery—one of themselves— 
brushes away the charges brought by them against 
Sir Spencer Robinson, Mr, Reed, Mr. Barnaby and 
Mr. Morgan. We will not enter at length into 
this, the personal side of the question, because we 
entirely agree with Mr. Reed, that none of the 
gentlemen named by the Commissioners as deserv- 
ing a censure should be condemned without having 
an opportunity, now the specific charges are made 
against them, of defending themselves. Quite 
apart from this question, however, we feel confident 
that great good will arise from the publicity which 
has been given by the inquiry to many very 
grave defects in the administration, both of the 
Admiralty and the dockyards. 








SURFACE ELECTRICITY. 


Ir is well known that Faraday made numerous 
experiments upon this subject, and has varied, 
under different forms, that which Coulomb has 
realised with the hollow sphere and its two covers. 
It is still under this form, the least commodious, 
that this experiment is repeated in the lecture- 
room. 

If the loss is considerable on the day when this 
experiment is performed, it ceases to be sufficiently 
conclusive ; for it requires, first, to electrify the 
sphere alone ; second, to recover it rapidly with its 
two covers; third, to take them off; fourth, to 
prove that these covers are electrified ; and, fifth, 
that the sphere is not. ‘The second operation 
cannot be executed with great rapidity on account 
of the form of the covers. 

Amongst other experiments Faraday has made 
the following : he took a cylinder made of metallic 
gauze placed upon an insulated horizontal metallic 
disc, the design being to afford proof that the 
exterior is alone electrified. An animal, such as a 
mouse, placed in the interior, showed no commotion, 
even when the whole apparatus was electrified so 
strongly that bright sparks might be obtained from 

it. 
° Faraday did more, he constructed a cubical 
chamber ]2 ft. on each side, with laths, the walls were 
of wire gauze and of paper, and the whole chamber 
was suspended by means of silken ropes. The 
chamber, even the interior, could be electrified 
strongly on connecting it with an electric machine. 
Faraday enclosed himself in this chamber with 
electroscopes and various other apparatus, but he 
failed to find the least trace of electricity, whilst 
the walls were so strongly electrified that vivid 
sparks were obtained from the outside, and 
‘‘ brushes” escaped spontaneously, 

M, Terquem Ses endeavoured to repeat this ex- 
periment in his lectures, on a small scale, in the 
following manner. He took any form of bird- 
cage, whether of wood and iron wire, or entirely of 
metal, and suspended it to some insulated conductor 
in communication with the electric machine. In- 
side the cage was placed a gold-leaf electroscope, 
and also pieces of tinsel, the feather of a quill, and 
pith balls. Whilst it was possible to obtain vivid 
sparks from the cage nothing moved in the interior, 
Within the cage was suspended a bundle of linen 
yarn, and underneath the cage a similar bundle ; 
the interior bundle remained undisturbed, whilst 
the exterior was greatly excited and electrified, 
all the bits of yarn spreading out, and on approach- 
ing the hand the peculiar crackling due to electricity 
was heard. 

Bands of 
the wires o' 


poner being stuck along the length of 
the cage, the exterior bands would 
twist strongly, and get displaced, whilst the interior 
remained vertical and unmoved when the cage was 
electrified. To complete the experiment, a bird 
might be placed inside the cage, and by his singing 
and general demeanour prove that he was not only 


completely indifferent to the phenomenon of 
electrical charge and discharge, but that behaving 
so proved that the interior of the cage was perfectly 
free from all electrical phenomena, whilst the ex- 
terior‘ alone was susceptible to the electrical in- 
fluences. : 

We quite agree with M. Terquem, that this ex- 
periment is very simple, full of proof, very easy 
indeed to prove, and, above all, uires neither 
complicated nor costly apparatus, and is one that 
might be frequently introduced into the lecture 
room as a proof of, one of the most interesting 
points in electricity. 





STUFFED WITH CORK. 

Tue dissentient report of Admiral George Elliott 
and Rear-Admiral A. P. Ryder, members of the 
Committee appointed by Mr. Childers ‘“‘ To examine 
the designs upon which ships of war have recently 
been constructed,” has just been presented to Par- 
liament, some weeks later than the report of their 
colleagues, on which we commented in our number 
of the 23rd February. It is a lengthy document, 
running to some 40 pages, and illustrated with many 
plates of rainbow hues, and some “selections” from 
evidence which look a good deal too select, and 
judgment upon which we withhold until we see 
the originals. Many points are touched upon with 
which we shall deal another time, when further 
reviewing the Committee’s report and evidence. At 
present we confine ourselves to the main proposal 
of the dissentients, who, not content with recom- 
mending a moderate and possibly useful experi- 
ment, offer us an over-elaborate cut-and-dry scheme 
for rebuilding the navy in every class—a compound 
of plans and theories by no means new, but some 
of which, rightly dealt with, have considerable 
merit, and deserve separate consideration. 

Scared by the terrible guns which Sir Joseph 
Whitworth and Sir William Armstong profess 
themselves willing to ‘“‘ accept orders” for, the ad- 
mirals conclude that side armour less than 20 in. 
thick is worse than no protection at all for heavy 
fighting ships. As no ship of reasonable size, on 
any plan yet tried, can carry even a water-line 
belt of such thickness as this, they recommend 
that vertical armour be retained only in the form of 
a cross bulkhead forward, to save the ship from 
raking fire when engaged ‘‘end-on,” and in that 
of two turrets (fixed, not revolving), each protect- 
ing either one or two heavy guns, or rather their 
carriages and training gear. ‘The “ unsinkability” 
of the ship is to be secured, as far as possible, by 
very numerous subdivisions—mere cells, in fact— 
filling the whole ship from side to side, and end 
to end, from a deck situated 5 or 6 ft. above the 
water-line, to another, heavily armoured, as far 
below it. The ship is in fact to consist of three 
horizontal sections. The lowest, from the bottom 
to, say, 6 ft. below water, contains engines, maga- 
zines, &c,, and besides being divided into as many 
compartments as convenience will allow, is cut off 
from the upper world by a thick armoured deck, to 
prevent the entry of shot fired with depression ; the 
edge of this deck is expected to be of some effect in 
keeping rams at a distance. This section may be 
viewed as a kind of submerged monitor-hull. The 
second layer or section of the ship includes that 
troublesome part known as ‘between wind and 
water.” Hopeless of keeping wind in sole posses- 
sion by means of armour, the admirals offer a 
compromise. They give a right of way to pro- 
jectiles, and consequently water, but hope, by 
much subdivision ef the debateable land, to keep 
the wind in, and the water out, of a sufficient number 
of compartments to maintain the “ unsinkability” 
of the shi . This part they call the ‘raft body of 
ship,” and they leave it an open question whether 
it is better to fill it with air compartments, as pro- 
posed, or with cork. The cross partitions dividing 
it into cells would weigh, they say, about the same 
as a complete filling of cork, and they wish ex- 
periments to be instituted to prove which would 
suffer least diminution of buoyancy—that is, make 
least room for water to enter—by the explosion of a 
shell within it. They also hope by putting a double 
side to the ship round the ‘‘raft body,” with the 
contained space filled with cork, or other elastic 
material, which is to be acted upon by “‘ heavy screw 
pressure from above,” to close up holes almost as 
soon as made, Above this, commencing, say, 6 ft, 
above water—all very nice, of course, if only prac- 
ticable—are the arrangements for living, fighting, 
and sailing. Living is represented by one, and 
in the larger vessels two, roomy decks, containing 
numerous broadside guns of small calibre, of course 
unprotected, except from raking fire, and giving 
room for the very large crews which the immense 
sail power proposed for some of the ships will 
necessitate. Above the upper deck of all rise the 
fixed turrets, with guns firing en barbette. There is 
no side armour whatever. 

Discarding for the present the many other points 
on which this scheme conflicts with existing practice, 
and with the report of the Committee, we find-that 
the chief revolution proposed is in'the manner of 
protection against projectiles, i.e., in the application 
of armour, or substitutes for it. 





For purposes of proteetion, or no protection, a 
ship may be considered as consisting of _ parts : 

1. The battery or batteries. 

2. The living portion, if not included in 1 or 3. 

3. The wind and water portion, the special source 
of danger to the ship—usually covered by the belt. 
4. The hull below the (assumed) reach of shot. 

As to Q), no change which now need be discussed 
is proposed, though we shall deal, on another oc- 
casion, with the suggestion made, to which Captain 
Scott’s name is attached. Protection which the 
admirals think more valuable than that afforded by 
a turret is arranged for, the difference being not as 
to the propriety of protecting the guns, but only as 
to the means. The proposal may be good, or may 
be bad, but it has no necessary connexion with the 
other portions of the scheme. Any other sort of 
battery might be similarly placed on top of the un- 
armoured structure proposed. The unprotected 
guns on the main deck similarly may or may not be 
a useful addition to a first-class fighting ship, but 
their presence may be shvemtel by precisely 
similar arguments, in ships built in existing plans. 

As to (2), few people now object to unarmoured 
living quarters in a ship. Monitors, where the 
crew all live below water, are out of favour, and so 
are ships armoured all over, like the Minotaur. 
Knocking mere cabins to pieces, which ought to 
contain nothing worth protection, and can be made 
practically incombustible, is waste of powder, and 
should hurt no one. As to the irrepressible “ size 
of target” argument, Mr. Barnaby’s answer (see 
the digest of his evidence, page 3, Report of Com- 
mittee) is unanswerable—“ the presence of an erec- 
tion not requiring protection cannot make it more 
likely the protected parts will be hit.” On this 
point, therefore, the admirals’ plans agree in the 
main with present es or, at any rate, with 
theories approved by the best authorities. The 
same remark applies also to the very high free- 
board (20ft. in the largest ships) necessitated by 
the proposed living arrangements, seeing that it 
involves no addition to the armour, except over the 
cross bulkhead at the bow. 

The radical change is in (3). Shot and shell are 
not to be kept out from the region of wind and 
water, but are to be coaxed into harmlessness—to be 
softly embedded in cork, or requested to limit their 
explosion to one small compartment only—while the 
hole in the ‘ cofferdam side” is to heal up bya 
sort of process of granulation, the cork between 
the two skins being forced down “ from above,” 
until the hole = poy We think we do the 
plan of the admirals no injustice when we omit 
this last element of safety from calculation alto- 
gether. Do they seriously think the cork wall can 
be so easily made perfect—absolutely watertight, 
that is—when both the skins that should hold it to- 
gether are rent and torn by, say, the explosion of a 
shell, which has probably not improved the screw 
squeezing apparatus? Can they expect this miracle 
of healing to be performed “by screw pressure 
from above,” in time to prevent the filling of every 
compartment, be it a cell, or be it a much larger 
compartment, to which the hole gives access? 
They may rest assured that the cork cofferdam will 
never help the ship’s flotation, which must depend 
simply upon the proportion of cells which remain 
uninjured. If the ‘raft body” extend as far above 
water as below, it is clear that filling half its cells 
with water (or letting in water elsewhere to the 
same extent), will bring the lowest living deck to 
the waterline, As the space above that deck is not 
specially subdivided, and numerous perforations may 
be supposed to have been made at or just above its 
level (even if scuttles, &c., are closed and water- 
tight), it will certainly contribute nothing to buoy- 
ancy, and the ship will sink. The question is there- 
fore, what better chance has the ‘raft body,” of 
keeping out water, in quantity, than a ship’s ordi- 
nary lower deck surrounded by a belt of armour, 
say 12in. thick (a fair thickness to take for com- 

ison, with reference to the weights, &c., of the 
first class ships of the admirals), and divided into a 
few large compartments? And a question this 
must remain, to be answered according to every 
man’s taste, for experience in the matter there is 
none, and no experiment short of a long war will 
give authoritative data to go upon. 


Here are a few more questions bearing on the 
point, and about as hopeful. How many guns, able 
to pierce 12 in. armour, is an average ship likely to 
meet with in an average i within a period 
worth taking into account? ow often would 
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those guns be fired in an average action? What 
proportion of the shots fired would take effect at 
all? what proportion taking effect would strike the 
belt below, or very close to, the waterline? what 
proportion so striking would strike fair, or fair 
enough to penetrate ? How large a space in the 
‘¢ raft body ” would be opened to the water by the 
penetration of a single common shell, from a much 
smaller gun, firing at a much less (but, for the pur- 
pose, really more) favourable angle? Answering 
according to taste, our taste is very much to prefer 
trusting our aa 2 agp to the 12-inch belt of the 
Devastation, be her enemy’s guns Whitworth or 
Armstrong, than to the “raft body” of our gallant 
but slightly fanciful admirals, subdivide they never 
so wisely, and cork they never so tight. We mis- 
doubt the “free passage for the gases upwards,” 
and, shall we say, for the water inwards ?—and fear 
they may prepare one for the vessel downwards. 
And if the faith of the admirals themselves is perfect, 
why do they put that armour bulkhead across the 
bow to save the “‘ raft body” from end-on fire ? 

But the weakest point in the proposal is (4) the 
protection of the lower part of the hull from the 
entry of water. In the present practice no special 
protection is given, or needed. The lower deck 
does not profess to be water-tight, and the filling of 
any compartment of it is supposed, in most cases, 
to fill the whole of that compartment of the ship. 
But the belt armour is assumed to keep the water 
out, and, in our opinion, may largely be depended 
upon to doso. Now in the admirals’ plan there is 
great parade of protection to the lower hull, a deck 
no less than 5 in. thick being laid over it some 6 ft. 
below water (3in. is the thickness of deck given to 
ships now building, but then it is over 4 ft. above 
water, and so less exposed to depressed fire; more- 
over its penetration would not let in water, how- 
ever unpleasant other consequences might be). But 
this 5 in, deck, unhappily, needs to be pierced with 
hatches for engine room, boiler room, magazines, 
&c. Above it shot disport at pleasure, and water 
is a welcome guest. ‘Then how about the hatches? 
Less than 20in. armour, the admirals contend, is 
useless, but 20in. armour is heavy, and dis- 
placement is finite, so the hatchways are built up 
with cofferdams of cork (‘‘ or other elastic 
material”), and left to take their chance. The 
drawing of the ‘‘ modified Monarch” shows a long 
hatchway casing more than one-third the length of 
the —— through one or both sides of which must 
pass a large proportion of the shot and shell which 
enter the “raft body,” most of which will open 
free communication between the engine room and 
the sea—to be stopped, we presume, ‘‘ by heavy 
screw pressure from above.” Aware that shell may 
burst without hindrance over the engine-room 
hatch, the admirals propose to cover all hatchways 
in the armoured deck with gratings while in action. 
Though the gratings will not keep water out, they 
will keep the unfortunate engineers and stokers in, 
in case of disaster ; truly the post of honour is fast 
coming to be the engine room. 

This inconceivable exposure of the most vital 
parts of the ship, without even a pretence of pro- 
tection beyond a “ cofferdam,” upon the efficacy of 
which its authors have no more to say than that ‘‘a 
few very inexpensive experiments would enable a 
judgment to be formed” (we agree with them), 
must condemn the whole scheme, from which it is 
inseparable. If the hatchways are armoured, we 
approach at once to the breastwork principle, and 
come to something very like the ‘central citadel” 
vessel of Mr. Reed, with water tank ends, men- 
tioned in the digest of his evidence, and of which 
we await further particulars with interest. (Up to 
the present time the evidence and appendix to the 
report of the Committee have not appeared.) 
Moreover, no protected communication is afforded 
— the ‘‘ batteries” up aloft and the magazine 

low. 


Out of respect to the able, though meagre, report 
from which that now criticised is a ‘‘ dissent,” we 
have somewhat fully described these plans. The 
description is in our words, not their authors’, 
whose extraordinary wordiness forbids extracts, 
The fidgetty elaboration of reasons and counter- 
reasons, heads and sub-heads of discourse, ‘‘ accom- 
panied by argumentative and descriptive explana- 
tions,” to use their own words, is only equalled by 
the pains taken to produce a ‘‘ system,” cut and 
dry, embracing every class of ship—as though 
when the oracle had spoken, invention must fol 


class of inventors.) In some matters of detail, these 
gentlemen show great ingenuity (which is quite 
consistent with utter want of breadth of view), and 
some of their suggestions we shall recur to with 
leasure. But surely some are singularly unsailor- 
ike. Who could approve a foreign service ship, 
even with 20 ft. Pes wane | with only “ stanchions 
and canvas” in lieu of bulwarks, notwithstanding 
that the question of a hurricane deck is left open? 
And what manner of draught, save straight heaven- 
wards, do these full-sail-power officers expect to 
get from staysails set. on nearly horizontal stays? 
(See one of the plates.) 

Very instructive is the ‘‘ modified Cyclops,” as 
she appears in the drawings. Her gun protection 
is merely a transverse bulkhead across the upper 
deck, through whichshe fires one or two 35-ton guns, 
From no want of respect for her foe, but apparently 
from a modest but due sense of her own merits, she 
— her stern to the enemy, and with her 

inder end stuffed with cork discharges her 
700-pounder in the act of flight, reminding us of a 
certain obnoxious beetle familiar to us in boyhood, 
which conducted its defence on similar principles, 
Being fitted with the hydraulic propeller, she 


be begun betimes. The ‘ modified Cyclops” re- 
volving to the attitude of self-defence, as the look- 
out man reports a sail on the horizon, and still more 
as she backs boldly up to the suspected stranger, 
should almost inspire Sir Spencer Robinson to 
write a poem—while grander still would be the 
vision of her in hot pursuit, wrong end first, of the 
enemies of her country, with every sail (including 
those in dotted lines) aback, but drawing all the 
same, and with a complete suit of horizontal stay- 
sails acting as well in one direction as the other. 
The flag of one of our gallant inventors gaily borne 
along the blast—also not in the usual direction— 
would fitly crown the rapturous vision. 








DEAD WEIGHT ON FRENCH 
RAILWAYS. 
(Continued from page 147.) 
First Combination.—Passengers of lst and 2nd 
class. 
Let us suppose that the numbers of Ist and 2nd 
class passengers represent successively 10, 20, 30, 




















&c, per cent, of the total number ; the total number 
of —_ required, supposing the 1st class carriages 
to have 24 seats, and the second class 30 and 40 
seats, will be as follows: 
Taste No. XXXIV.—Number of Seats required for Dif- 
ferent Percentages of Passengers, 1st and 2nd Classes. 
£ £ 2nd class. Per.100 pas- 
Sa | Ist class.| & ———| , sengers, 
: § —_|Carsof 40|Cars of 30|¢0tl number 
seats. seats. of seats 
sale |e sais [= |s |s |s q leg 
s e 
“uO |e by Pm ue wu my Py oe] os 
42 |4 .|48 3B \s 5 lz lz | AE $ 
Pe EEE EEE HERER See Ste 
Ae | ii | iil Be | Bd | Sill | Rl | 
10 1 | 24 90 8 |120 8 | 90 144 114 
20 1 | 24 80 2 | 80 3 | 90 114 114 
30 2 | 48 70 2 | 80 3 | 90 128 138 
40 2) 48 60 2} 80 2 | 60 128 108 
60 8 | 72 60 2 | 80 2 | 60 152 132 
60 8 | 72 40 1 | 40 2 | 60 112 132 
70 3 | 72 30 1 | 40 1 | 30 112 102 
80 4 | 96 20 1 | 40 1 | 30 132 126 
90 4 | 96 10 1 | 40 1 | 30 132 126 





























It is evident, then, that while, in some particular 
cases, less than 120 seats might suffice, generally 
126, 128, 132, 144, and even 152 are required. 

The particular cases are those in which the pas- 
sengers are in the proportion of the number of 
seats contained per carriage, and of its multiples. 

If we admit that on the average 128 to 130 places 
must be offered per 100 passengers, we shall have : 


b= 109 77 <2, 4, 0.83 x ky 


T30 
whence 
k= 2-77 — 0,93. 
0.83 


Second Combination.—Passengers lst and 3rd class, 
An analysis analogous to the above is given in 





her hands, (This is the regular thing with a certain 


Table XXXYV. 


doubtless knows that flight, to be effectual, must | ,) 





TapLe XXXV.—Number of Seats required for Different 
Percentages of Passengers, 1st and 3rd Classes. 


Total 
8rd class.) number 
Number | of seats 














2 : | of seats | for 100 
5 = 5 necessary a. 
ei |§ cere |: OpsxRvatron. 
sig jiis sls is 

° 5 : 2. 

u S\fS/S8le8 
= 88 2 Selfelsese 
a A") & (EV ECE TE 
10 | 24 | 90 {120 |100 | 144] 124 i 
20 | 24 | 80 | 80 |100 | 104] 124 ~ & average with 
80 | 48 | 70 | 80 |100 | 128) 148) ) or Ones cits 0 2° 
40 | 48 | 60 | 80 |100 | 128] 148/* Seats, as : a 28 
50 | 72 | 60 | 80 | 50 | 152] 122 p93. whence k, = 


60 | 72 | 40 | 40 | 50 | 112) 122 
70 | 72 | 30 | 40 | 50 | 112) 122 
80 | 96 | 20 | 40 | 50 | 182) 146 
90 | 96 | 10 | 40 | 50 | 182) 146 


cars, 133 places whence 


k 0.75 


0.915 


With 3rd class 50-seat 
| =0.90, 


























Third Combination.—Passengers of lst and 3rd 


ass. 
With 2nd class, 30 seats, and 3rd class, 40 seats, 
we find from 100 to 130=127 average. 

class. seats. class. sats. average. 
With 2nd 40 and 3rd 40 we have from 120 to160—133 

» 2nd 30 ,, 8rd 5 a 110 to 160=132 

» 2nd 40 ,, 8rd 50 ” 130 to 170=139 
so that the value of /, varies from 0.78 to 0.90. 

These examples show, then, that if for 100 pas- 
sengers of the same class, 120 seats must be pro- 
vided, 128 to 135 must be provided if the pas- 
sengers are of two different classes, so that &, is 
equal to about 0.850. 

Fourth combination.—Passengers of Ist, 2nd, and 
3rd class. 

Here the possible hypotheses are innumerable ; 
but we may refer to some of those based by the ex- 
perience given by actual practice. 

st 


class. per cent. 
The number of mile passengers of 1st varies from 14.7 to 20 
2n 11.9 to 22 


~" " _, -— «, ee 
The following Table gives the number of seats 
necessary for the following cases : 

















Taste XXXVI. 
3 3 3 Number F Number 
S ls Is | of2nd [5 of 8rd | Total number of 
oe ta ae class | class seats. 
qa am 4 seats. z seats. 
seis iss 3 Fd zur 
fu satedeaatediares,| £, 
aileieilediefed|ededistaa| 27 
So = = & 
2 Aly 8\2 A188 /AS ie Al sSisSieess) Es 
10 | 24 | 10 | 30 | 40 | 80 | 80 | 100 134 164 
10 | 24 | 20 | 80 | 40 | 70 | 80 | 100 134 164 
10 | 24 | 30} 80 | 40 | 60 | 80 | 100 134 164 
20 | 24 10 | 30 | 40 | 70 | 80/ 100 134 164 
20 | 24 | 20] 380} 40 | 60 | 80] 100 134 164 
20 | 24} 80 | 30} 40 | 50/ 80] 50) 1384 114 
































So that we may assume : 
With the old stock, 
100 
= —=v. = . k, 
k isa 0.746=, &,=0.83 
and with the new 
k = 10 _o6o5—z, 4,=0.91 &, 


160 
whence 
k, = 0-746 — 0.890 with the old stock, 
0.83 
and 


i, = 0-560 683 with the new, 
0.91 


the average bein 
- , ks=0.750, 

whence we may conclude that if, for 100 passengers 
received, 120 places should be offered, when they 
are all of the same class (/;=1), that from 128 
to 135 are ne with .two different classes 
(k,=0.85), and about 160, if there are Ist, 2nd, and 
3rd class passengers (4,—0.7). , 

Besides the three causes we have just examined 
in detail, it is necessary to add a certain number 
which escape all numerical valuation, and which can 
be only mentioned under the general head of 
‘ Various Causes,” which create a fourth but partial 
value of £, which we will call £,. 
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These are : 

1. The empty —— of carriages, caused by the 
difference in intensity of the traffic in opposite direc- 
tions. The published accounts do not furnish any 
data under this head, which is of considerable im- 
portance when the traffic is only reckoned for short 
periods, Taken over a year, the balance is partially 
re-established, although the empty returns may be 
heavy; those lines serving watering places, for 
example, have two opposing streams, at the com- 
mencement and at the end of each season ; on the 
suburban lines the same influence is felt daily, for 
whilst in the morning the trains to Paris are 
crowded, in the evening they travel in the same 
direction almost empty. 

9. The variations in the intensity of the total 
movement, which is far from being each day what 
it is found to be on an average. Certain of these 
variations may be foreseen (as market days, &c.), 
but. for the most part they are unexpected, and 
give place to much empty running. 

8. The frequency of the train, of which the 
number proportioned to the passengers carried, if it 
is not too great to satisfy the demands of the 
public, is in excess of what is required for eco- 
nomical working. We have already shown that 
the mean number of passengers carried per mile 
varies on the old réseaux from 32 to 44 per mile, 
and on the new system, when the necessity of busi- 
ness requires a larger number of daily trains, the 
proportion is reduced to 21 or 31 per mile. 

These figures are averages, it is true; some of 
the trains carry a great number of passengers, but 
on very many less than 52 passengers on the old, 
and 34 on the new, are carried per train. It is easy 
to see that in the latter case there results a new 
cause of extravagant running, from the fact that the 
number of passengers is far inferior to the number 
of seats offered. This minimum is found in trains 
of three classes, when with rolling stock offering 
24+40+50 seats, an invariable figure, the number 
of passengers falls to 25 to 20 and to 10. 

4. The employment of reserved compartments for 
ladies, officials, mails, &c. 

5. Lastly, the break vans, of which the presence 
is indispensable. 

It is possible to arrive closely at the value of the 
coefficient, k,, the resultant of the whole of the fore- 
going causes by the following calculation : 

The general proportion, /, is according to what 
we have already seen, equal to 

k, Xky Xk, Xk, 
Now, we have estimated, k, at 0.90, £, at 0.75, &, at 
0.75, on the other side the mean value of & is equal 
to 0.240. 

We have then, 
0.240=0.90 x 0.75 x ky, 

whence, 

. O96 — 

* 0.50625 

On the great lines we find & vary from 0.30 to 
0.35, and as on these lines the employment of ex- 
press and general trains give the value of 4,=0.80, 
we find that 4,=from 0.55 to 0.65. 

On the new réseaux the almost exclusive use of 
general trains reduces /, to 0.7, and & to about 0.20, 
so that k,=0.42. 

On the Vincennes lines, the proportion, /, falls to 
0.17, and the value of &, is there equal to about 0.60, 
that of &, being 0.85, whence, 

0.90 x 0.60 x 0.85 

The small proportion observed is on this line 
especially due to the action of the ‘‘ various causes,” 
and the figures above given show that it is not 
made up by the greater capacity of the carriages. 
However vague and imperfect may be the figures 
we have given, they permit of comparison, and we 
have given them to show the relative importance 
of each of the causes indicated. 

They prove, in all cases, thatif, on the one side, the 
differences of mileage, the variation in the intensity 
of movement, and the difference in traffic in each 
direction have an influence impossible to defeat, on 
the other, the suppression of one class of pas- 
sengers (there are only two classes on the Vin- 
cennes line), the reduction in number of trains, 
and their special arrangements, are means by which 
the value of * may be reduced, and consequently 
the dead weight of passengers may be diminished, 
and the vehicles may be rendered more comfortable, 
without increasing the weight of trains and the 


cost of traction. 
(To be continued.) 





H.M.S. RUPERT. 

THE Navy received a formidable addition on Tuesday 
by the undocking of the ram Rupert, at Chatham, a kind 
of improved Hotspur. The new ram is of the following 
dimensions: Length over all, 250 ft.; breadth extreme, 
53 ft.; depth in hold, 19 ft. 104 in.; burden, 3159 tons, or 
450 tons larger than the Glatton, turret ship, and 520 
tons Jarger than the Hotspur. Her armour is the same as 
the Glatton’s—12 in. and 14 in. on the turret, 12 in. on the 
breastwork, and 12in. and 10 in. on the belt (upper and 
lower strakes respectively ), with the usual taper at the ends. 
The ram or spur projects nearly 10ft. before the stem 
proper, and has its point about 8 ft. below water. ‘The 
armour belt is carried downwards at the bow, and for 
some distance back, so as to form an additional support to 
the spur. At 18 in. above water, where the belt ends, is 
an armour deck, 3 in. thick, with 6 in. of timber, we believe, 
above it, making the nominal armoured freeboard 2 ft. 
The belt reaches Sft. below water, but the armour does not 
“overhang” the sides, as in the Glatton and other turret 
ships. Until the Glatton was tried, and realised nearly 
2} knots speed more than was promised, the overhang was 
looked upon with doubt, as a probable impediment to 
speed. It has not proved so in the Glatton, so we trust 
it will be adopted in all future ironclads—at any rate, in 
those not intended for sailing, though we do not see what 
drawback it can be even in their case. Its advantages as 
a protection from rams, and as a kind of bilge keel to 
check rolling, are too obvious to be neglected. 

Upon the central portion of the armoured deck stands a 
“ breastwork”’ about 7 ft. high, and, at its widest part, about 
10 ft. narrower than the ship. It is covered with 12 in. 
plates, and contains the base of the turret, the uptake, 
engine hatch, ventilating shafts, &c., which are thus pro- 
tected by armour to at least 9ft. above water. But the 
armoured deck is not, as in the Glatton, given up to the 
sea. Light topsides raise the freeboard of the ship, fore and 
aft, to a level with the top of the breastwork, and, it need 
scarcely be said, afford magnificent accommodation to 
officers and crew. The whole upper structure, outside the 
breastwork, might be destroyed in action, without danger to 
the ship, which would then be reduced to a monitor with 
2 ft. freeboard, but with all openings protected by a high 
breastwork. But for ordinary service the Rupert is not— 
as has been repeatedly stated this week—a low freeboard 
ship at all, and though her upper deck, from the absence of 
bulwarks forward and in wake of the turret, will be very 
wet, she ought to prove a perfectly safe and comfortable 
sea boat. ‘There is a large hurricane deck perched high 
above the turret, out of the reach of any possible waves 
—one might almost say spray—and up to which the hatch- 
ways are carried by casings which, in bad weather, are 
made water-tight. Thus even if the upper deck, 9 or 10 ft. 
above water is awash, the crew need suffer no discomfort. 

The upper deck has bulwarks aft, interfering with 
direct fire aft from the turret. Two light unprotected guns 
are therefore carried on the quarter deck. 

The conning arrangements are very peculiar. There are 
two dwarf conning towers, rising only 3 or 4 ft. above the 
breastwork deck, one on each side of the middle line struc- 
ture, which supports the hurricane deck, and which con- 
tains the funnel and hatchway casings. From each a view 
ahead, past the turret, and. round on the quarter, can be 
had, but neither has a clear view at all round—a matter we 
should have thought of great importance. On the other 
hand their occupants are both standing on dwarf platforms 
in the breastwork, within easy speaking distance of each 
other. 

The Rupert will be very lightly rigged with two masts, 
and fore and aft canvas. Her smallness and proportions 
will make her very handy, while her armour is equal to the 
heaviest afloat. Her speed is sure to be good. She has 
twin screws, and engines of 350 horse power to each. She 
will very likely attain 14 knots, certainly 13. Taking no 
part in the general formation of battle, but swooping down 
at times upon the enemy’s line from out of the cloud of 
smoke, she will prove a most potent auxiliary to a fleet, 
which is all she is intended to be. 

The one and only point to which we take exception is 
the lightness of the armanent. We are told that she isa 
compromise, and that armament has avowedly been sacrificed 
to make her a better ram. We should say ‘‘ ostentatiously” 
sacrificed ; for what appreciable difference could it have 
made in her design, had her massive turret been armed with 
25 ton instead of 18 ton guns? Perhaps the armament was 
purposely made insignificant, to keep her skipper up to a 
sense of the work he was mainly intended te do. 

However this may be, the Rupert is another triumph of 
Mr. Reed’s genius, and one of the most powerful vessels in 
the world. 

Should the freeboard, considerable as it is; be found too 
low for comfort, it can easily be raised 3 ft. or 4 ft. by the 
addition of falling bulwarks forward. 








Braziuian Rartways.—In the Brazilian province of San 
Paulo, a railway constructed with native capital has been 
nearly completed. The average gradients on the line are 1 
in 100, and the greatest 19 in 100. The gauge is the French 
metre (or about 40 in.) and the cost will be 17,0007. to 
18,0001. per league, inclusive of all expenses. The President 
of Rio de Janeiro has contracted for the making and working 
of a narrow gauge line from Vassouras to the Mendes station 
of the Dom Pedro Segunde Railway. 





IRON ROOFS IN INDIA. 

We have lately received particulars of an interesting 
series of observations made by some of the officials of the 
Bombay and Baroda Railway Company to ascertain the effect 
of coating corrugated iron roofs with a non-conducting cam- 
position. The experiments were made on some sheds at 
Colaba Cotton Green, and the composition used was L: roy's, 
a material which is well-known in the country as an 
efficient covering for boilers. The thermometric. read- 
ings were taken simultaneously in two distant buildinzs, 
the one having the roof coated and the other with the rovt 
not coated, the readings being taken every hour from 6 a in 
to 6 p.m. for four successive days. The results are strik- 
ingly in favour of the coated roof.as the following list of 
comparative temperatures taken on the fourth day of tic 
trials will show: 

Temperature in shed 
having roof coated 
with Leroy’s 
com position. 


Tem rature in 
shed with root 
uncoated. 
deg. 
74 
74 
76 
81 
8k 


6 eco ane 81 82 

It will be seen from this that the maximum temperature 
was 11 deg. higher in the shed with the uncoated rvof than 
in that to the roof of which the composition had been 
applied. The composition is laid on the inside of the roof, 
and is very readily applied, while it is found that a layer 
even } in. in thickness is perfectly efficient. Cousidering 
the large extent to which corrugated iron roofs are now 
being used in hot climates, these results possess considerable 
interest. 








FOREIGN AND COLONIAL NOTES. 


Brazilian Telegraphy.—An uninterrupted section exists 
from the port of Rio Grande do Sul to the province of 
Esperito Santo, and it is being continued to Bolivia. The 
section constructing, south from the port of Pernambuco, will 
reach the Alagoas frontier in March, and will probably con- 
nect before 1873 with the Bahia and Sergipe section, thus 
completing the coast ling from Pernambuco to Rio Grande 
do Sul, which will join at Uruguayana, or the north-eastern 
frontier of Uruguay, with the river Plate lines, even if the 

rojected cable between Rio and the river Plate be not laid. 
r aronemndine line will, it is expected, be completed before 
July, so that when the ‘Transatlantic cable is laid, the 
Southern Pacific Coast, Brazil, and the river Plate will be in 
telegraphic communication with the rest of the world. 


A Queensland Steamboat.—Messrs. R. H. Swellie and Co., 
of the Queensland Foundry, have ¢onstructed the first iron 
steamer built in Queensland. -The boat, which is intended 
either for the Ipswich or Bay trade, was launched about the 
end of January, at least it was to be. ready for launching by 
that date. The steamer, which will be propelled by a screw, 
will be fitted with a pair of horizontal cylinder high pressure 
engines of 15 horse power nominal. 


Brazilian Coal.—The Visconde de Barbacena has-obtained 
an extension of one year, dating from April 20, 1872, for the 
organisation of a company for working the coalfields of 
Passa Dous, in the province of Santa Catharina, Brazil. 


Population of Qu Q land has once more 
been taking stock of its population. In 1851, what is now 
the colony contained 8575 inhabitants; in 1861, after the 
separation of the colony from New South Wales, the popula- 
tion had risen to 30,059 ; and in 1871, the number of inhabi- 
tants had further advanced to 120,076. 


The Locomotive in Western Australia.—The Rockingham 
Jarrah Company may claim the credit of having imported 
the first locomotive into Western Australia. The company 
has received from Ballarat vid Melbourne, a locomotive 
designed and constructed under the supervision of the brother 
of the manager at the Phenix Foundry, Ballarat." The 
engine, which is named the Governor Weld, has been sent to 
the company’s works at Jarrah Dale, where it will be em- 
ployed in hauling timber from the mill to @-wharf at Rock- 
gkans. A line of railway, 18 miles long and. mostly over 
level ground, has been constructed for the purpose, and it is 
expected that the locomotive will be able to draw 60 tons or 
thereabouts at a speed of from 10 to 15 miles per hour. 


Atlantic Telegraphy.—Negociations are stated to be pend- 
ing in France for the purchase by Americans of the Island 
of Great and Little Miguelon, for the purpose of procuring 
a station for a new Atlantic cable, which it is proposed to 
lay between the United States and France. 


A Central Station for Buenos Ayres.—A meeting of the 
railway interést of the Argentine Republic has been held at 
Buenos Ayres to consider ‘plans for a great central railway 
station for that-city. The subject was fully discussed, and 
it was finally resolved ta erect such a station at Plaza 25 de 
Mayo, close to the Custom House. 

A Tremendous Peruvian Railway.—The ‘railway from 
Avequips, Peru, to Puno, on Lake Titicaca, will have to ascend 
an elevation of 14,000 ft. above the sea level. This is 7000 ft. 
higher than the lofties¢ point on: the. Sierra Neyada, where 
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the Central Pacific Railroad crosses. The new l’eruvian line 
is intended to open direct communication between the Pacific 
and the Atlantic Oceans. Lake Titicaca, on which Puno, the 
eastern terminus of the line is situated, is one of the sources 
of the Amazon. 

Emigrant Steamers.—An application has been made by 
Mr. Napp tothe government of the Argentine Republic for a 
subsidy of 24,0002. per annum for a monthly line of emigrant 
steamers from Hamburg to the Argentine ports. Mr. Napp 
undertakes to bring out 500 passengers in each steamer, and 
to charge for the passage the same amount as is payable for 
conveyanne from Bremen to New York. 


Railway Progress in New South Wales.—The extensions 
on hand in New South Wales are not making very rapid 
progress. The permanent way has now been laid upon the 
western line for a distance of 107 miles from Sydney. On the 
northern line the permanent way has been laid to 115 miles 
50 chains from Sydney. At Murrurundi, a considerable 
portion of the station yard has been ballasted, and a street 
approaching the railway is being formed. 


The Lehigh Vailey.—There are now 38 blast furnaees in the 
Lehigh Valley. he present production is estimated at 
393,500 tons per annum. There are besides four blast fur- 
naces now building in the district. 


Peruvian Viaducts.—On the Arequipa and Puno Railway, 
now in course of construction in Peru, a great viaduct occurs 
near Arequipa; this fine work is 1580 ft. in length. On the 
San Bartolome and Matucama section of the line from Callao 
to the Oroya pass, another viaduct occurs, the central pier of 
which will be 252 ft. in height. 


The French Iron Trade.—New rolling mills which MM. 
Dumont and Son have just constructed near Manhenge, are 
on the point of being completed. They are expected to roll 
1500 tons per month. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance on 
*Change at Middlesbrough was better than it has been for 
several weeks past. But although there was so much 
animation in the Exchange, there was comparatively no 
business transacted. Prices remain the same as quoted last 
week, viz., No. 3, 31, 17s. 6d., and the other qualities in pro- 
portion. In the Cleveland district with 126 blast furnaces, 
the total make of pig iron is still about 160,000 tons a month. 
The whole of this large production is eagerly bought up. 
Indeed the deliveries now are in arrears, and buyers for 
immediate delivery cannot get orders placed. Buyers for 
forward delivery are holding back in the hope that there 
may be some slackening of prices. Taking into account 
the cost of the materials, the increased price of labour, and 
the large quantity of work on hand in the district, there is 
much chance of — benefiting themselves by delaying 
their contracts. Makers being so busily pressed for deliveries 
are easy in the matter. Continental shipments of pig iron 
are active, and the local consumption is larger than ever. 


The Finished Iron Trade.—Beyond the fact that all de- 
partments of the finished iron trade are in a flourishing state, 
there is nothing worth reporting in connexion with this im- 
portant and rapidly extending branch of the staple industry 
of Cleveland. 


The Mines.—The difficulties with the pitmen in Durham 
and Northumberland are not so grave as they were; there 
is more probability of the wages question being settled in a 
friendly way. Deputations of masters and men have met at 
Newcastle, and have discussed matteis in a way that cer- 
tainly indicates that all difficulties will be cleared away. 
Ironstone and hematites are in great demand in Cleveland. 


Spencer's Puddling Machine.—Ever since Mr. Danks 
introduced his puddling machine to the notice of the iron- 
makers of this country we have, from time to time, recorded 
the attention he had attracted in the trade. We wish to 
show the same willingness to bring under the notice of the 
trade any other puddling machine which may be worth con- 
sidering. This being our object, we have pleasure in direct- 
ing attention- to the puddling machine of Mr. Spencer, of 
West Hartlepool. A short time ago the Puddling Committee 
of the Iron and Steel Institute visited West a and 
saw Mr. Spencer’s puddling machine at work. hile they 
were there a charge of about 10 cwt. was puddled in about 
half an hour. In one heat two balls, weighing 3} ewt. and 
34 ewt., and a smaller ball, were produced in the machine. 
This machine consists of a rhomboidal chamber, rotating by 
means of toothed wheels working into big wheels fastened 
on each end of the vessel. The iron is charged in a molten 
state through an aperture in the side of the rotating 
chamber. ft is intended to erect a machine capable of 
manipulating a ton of iron at once. The Committee ap- 
peared highly pleased with their visit. 





Sea-going Engineers and their Employers.—In the latter 
part of last half year we called attention to a movement 
amongst certified engineers employed in steamers sailing from 
the Tyne for an increase of wages and better accommodation 
on board those vessels. On the ist of January of this year 
improved regulations were adopted, but the North of Eng- 
land Steamship Owners’ Association now make several pro- 
positions to the Board of Trade, which, if adopted, would 
materially injure certificated engineers, who it must be re- 
ae wom | have worked hard for their positions. The com- 
mittee of the North of England Steamship Owners’ Associa- 
tion submit the following popositions to the Board of Trade : 
1. It might be rendered optional on the part of a ship- 
owner to carry a certificated engineer in vessels other than 
passenger steamers, where the master has passed an “ exami- 
nation in steam.” 2. The compulsory arrangements as to 
carrying certificated engineers might be withdrawn from all 
classes of steamers under 100 horse- power, or from all steamers 





under 100 horse power other than passenger vessels. 3. It 
might be rendered optional on the part. of a steamship owner 
to carry more than one certificated engineer irrespective of 
the size and horse power of the vessel, with or without limita- 
tion as to passenger steamers. 4. Where the master of the 
vessel has passed an examination in steam, any foreign going 
cargo vessel might be relieved from the necessity of taking 
more than one certificated engineer. 5. The Board of 
Trade might grant certificates to steady men, who, by ap- 
prenticeship or service in the engine room, are accustomed to 
the work thereof, and fully competent, although not me- 
chanics, to drive an engine. 6. Certificates might be given 
to foreign engineers who possess a fair knowledge of English, 
and are otherwise competent, without requiring them to serve 
the customary period in an English ship. 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 
Glasgow Pig-Tron Market.—Since last report a most ex- 
traordinary condition has come over the traffic in pig iron. 
This day week, when the market was strong, the quotations 
touched 80s. 4d. cash, and 80s. 10}d. one month, sellers re- 
maining, and since then the quotations have advanced 
upwards five shillings per ton, the top price to-day’ being 
85s. 7d. cash. A very strong feeling prevails throughout the 
trade, and it is confidently anticipated that 90s. will soon be 
reached, if not even 100s. Some are confident enough to 
expect high prices—between 80s. and 100s. per ton for 
warrants—will prevail for the next two or three months. 
The demand for shipment is very great—at the present rate 
it is not unlikely that next Tuesday’s returns will show a total 
of 20,000 tons. Several brands of makers’ iron, including 
Gartsherrie, Coltness, Summerlee, Shotts, and Calder, are 
uoted at 105s. for No. 1; others are down at 100s., and even 
glinton is quoted to-day at 98s. Messrs. Cannal and Co. 
are sending out from their stores an average of 1000 tons 
of warrants daily. Last week’s shipments were—Foreign, 
10,493 tons; coastwise, 7334 tons; total, 17,832 tons; cor- 
responding week last year, 13,466 tons, the increase since 
a being upwards of 31,000 tons at the end of last 
week. 


Royal Scottish Society of Arts.—The ordinary meeting of 
this society was held in Edinburgh on Monday evening, Mr. 
Thomas Ivory, president of the society, in the chair. After 
a short paper on “ A simple way of showing the motion of 
waves on the surface of liquids,” by Dr. h. M. Ferguson, 
was read, the discussion on the water supply was resumed. 


Fairfield Association —A meeting of this Association was 
held last Thursday evening, Mr. Anderson, the president, in 
the chair. Mr. C. Houston read an instructive paper on the 
“ Parallel Motion,” describing most fully this principle of 
lever combination in all its chief varieties, both as applied to 
land and marine purposes. 


Association of Engineering and Shipbuilding Draughts- 
men.—At the ordinary meeting of this association, which 
was held on Thursday evening, a paper was read by Mr. 
Young, on the “ Stability of Floating Bodies.” 


Greenock Harbour Trust.—At the last monthly meeting 
of the Greenock Harbour Trustees, it was unanimously 
agreed to erect a large sugar warehouse at Albert Harbour, 
at a cost of nearly 10,000/. 


Dundee Water Bill.—This Bill came before the Committee 
of the House of Lords yesterday as an opposed Bill, the op- 
position consisting consisting chiefly of a large proportion of 
the minority in the Water Commission. One of the leading 
spirits of the opposition is Mr. Robertson, engineer. Very 
elaborate preparation was made by both sides, in the way of 
agents, counsel, and skilled and other witnesses. After a 
little bit of “sparring” between the copemne counsel, the 
committee room was cleared, and after the lapse of a few 
minutes it was announced that their lordships had decided 
that the opponents of the Bill had no locus standi; and thus 
the case of the opposition broke down, so far as the House of 
Lords is phn Whether or not it will show itself be- 
fore the Commons Committee is not yet known. 


Progress of the Tay Bridge Works.—Appended to the re- 
port of the Directors of the North British Kailway Company, 
to be submitted at the next half yearly meeting of the share- 
holders, is the following report by Mr. Bouch, the engineer of 
the Tay Bridge Works: I have to report that considerable pro- 

ess has been made with the Tay Bridge Works during the 
fast six months, notwithstanding that the weather during the 
latter part of that period has been most unfavourable for such 
works. Of the permanent structure, the stone abutment on 
the Fife side, and the first, second, and third land piers are 
finished. The columns of fourth pier are built up about 19 ft. 
above low-water line. The west columns of the fifth and sixth 
piers are placed on the rock, and built up to an average of 
5 ft. above low water. The caisson of second column of 
sixth pier is being sunk, and is within about 1ft. from the 
rock. The caissons for west columns of the seventh and 
eighth piers are placed in position. These latter are in 
water 32 ft. deep at high water of spring tides. Al- 
together there is finished and placed in position piers for 
a length of 784 ft. of the bridge. The malleable iron 

irders for the first 60ft. span are erected, and those 
or the second span -are in progress. Of work in pre- 
paration there are two caissons nearly completed at the 
erecting stage—the one has 9ft. of brickwork built 
above the low-water flange, the other is filled with brick- 
work only up to the flange. The iron work of the girders 
for the span is on the erecting stage, where it is to be put 
together before being raised to ition. The ironwork for 
the girders of the 80 ft. spans is being prepared at Cardiff 
Works, and the cast-iron columns for piers at the north side 
are well advanced at the Falkirk Iron Works. Of materials 
on hand there are at the works 20,000 bricks, 60 tons of 
Portland cement, 170 tons of cast iron, 26 tons of malleable 
iron in bases and bolts, and 2600 cubic feet of timber. 


Shipbuilding Contract.—It is stated that Messrs. Robert 
Steele and Co., shipbuilders, Cartedyke, have concluded a 
contract with the North German Lloyd Steamship Company 
for the construction of two new steamers. The vessels are 
to be about 3000 tons, and are to be fitted up after the 
manner of those built for the same company by builders on 
the Clyde. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

New Colliery at Williamthorpe, near Chesterfield.—On 
Saturday last the whole of the hands employed in the sinking 
of the new colliery on the estate of the Marquis of Harting- 
ton, near Hardwick, were entertained to supper at the Mid- 
land Hotel by the proprietors, the Wingerworth Coal Com- 
pany. The usual toasts were given. The colliery is now 
sunk to the black shale bed, and is 446 yards in depth. A 
very powerful plant is being put down, and it is thought 
that the output of coal will reach 600 tons perdiem. During 
the sinking of the shafts six other seams of coal were passed 
through. 


New Railway Station at Mansfield.—On Friday last the 
new passenger station of the Midland Railway Company was 
opened for traffic, the old and very incommodious structure 
hitherto used being entirely superseded. The new station 
has been erected by Mr. C. Humphreys, contractor, to the de- 
signs of Mr. C. Sanders, architect, and the various deviations 
and alterations of the permanent way have been carried out 
by Mr. J. 8. Crossley, of Derby, engineer to the Midland 
Company. The station stands in a conspicuous position on 
the end of a viaduct of fifteen arches, and is eligibly situated 
in regard to the principal streets. There are two entrances— 
one in Queen-street and the other in the Belvidere-road. On 
the down platform, which is 105 yards long, is a spacious 
— room, ladies and gentlemen’s first-class waiting 
rooms, ladies second-class and booking and parcels offices. 
There are also the porters’ rooms and a lamp room, and on 
the other side of the building is a fish house, and also a 
carriage and horse dock. On the up platform (172 yards in 
length) is a boiler house, together with a ladies’ waiting- 
room and station-master’s office. A carriage drive leads from 
Queen-street at an easy gradient. It is 40ft. wide, with 
footways 8 ft. wide on each side. The deviation of the line 
between Sutton and Mansfield is about 1} miles in length. 
There are four bridges under it; and the viaduct over the 
“ Hermitage” reservoir consists of 8 arches, each having a 
span of 30ft. Over the reservoir the viaduct is supported by 
seven double tiers of Memel piles 16 inches square, and shod 
with iron shoes 16 inches square, which are embedded in the 
rock. The girders, which are of wrought iron, were supplied 
by the Butterley Iron Company. ‘Ihe abutments are of 
stone. The station is in the Italian style, and is an immense 
improvement on the former one. 


South Yorkshire Coal Traffic to London.—The tonnage of 
Silkstone coal to London during February was not so largo 
as in the corresponding period of 1871. Six of the Te 
collieries working that seam sent in February, 1871, 33,850 
tons, as against 33,136 tons last month. An increased quan- 
tity of South Yorkshire thick coal was, however, forwarded 
to London during the month. Eleven of the leading pits 
sent 40,107 tons last month, as against 21,552 tons in Peb- 
ruary, 1871. 


Proposed New Midland Plant at Sheffield—I hear that 
the Midland Railway Company are re the estab- 
lishment of an extensive ‘‘ plant” works at Sheffield, and that 
they have already secured a sufficient area of land at 
Grimesthorpe, close to their line, for that purpose. Should 
this eventuate as at present expected, it will add another to 
the already numerous gigantic establishments of Sheffield. 


Another Huge Casting at Sheepbridge.—The Sheepbridge 
Iron Works Company have just turned out another huge 
casting, for the production of which the works have acquired 
a reputation, weighing 40 tons, for Messrs. Vickers, Sons, and 
- (Limited) of Sheffield. It will form the bed of a steam 

ammer. 








K1na’s Cottege, Encingerrtne Socrety, Lorpoy.—At a 

neral meeting of this Society, held on Friday the 8th inst., 
tr. Baynes, Vice-President, in the chair, a paper was read 
by Mr. Hunter, on the “ Manufacture of Cotton.” The 
author having spoke of the varieties and qualities of the 
ordinary kinds of cotton in the market, directed attention to 
a table prepared by a cotton broker in Liverpool, showing 
the greatly increased importations of the raw material into 
this country during the last seventy years; the table also 
indicated the weight of American, Brazilian, and East Indian 
cotton imported last year. Of the machines for cleaning the 
fibres, the ‘“‘ Hardaore” and the “ blowing” engines were 
described ; in the former, a number of horizontal arms re- 
volving about 1200 times a minute; and in the latter, two 
beaters, fastened to a horizontal shaft, disentangle all knots, 
&e. After the cotton has passed through one carding engine, 
it is dyed, if coloured yarns are uired, it is then worked 
in a second “card ;” the fibres as they come from this lie 
perfectly parallel, and are pressed into a soft mass. The 
next process which the author described was that of ‘doubl- 
ing ;” then “roving,” for drawing out the thick mass into a 
coarse thread, and twisting it a little, was spoken of. In 
—— the operation of spinning, the differences between 
mule and “farm” spinning were noted, viz., that the thread 
by the former process is soft and downy, whereas by the 
latter it is hard and wiry. In the discussion that followed, 
in which Messrs. Baynes, Kirtly, Brittle, and others took 
part, the standards of length ‘and weight with which yarns 
are measured in this country were explained. A vote of 
thanks to Mr. Hunter cl the weaneens +A The paper 
was illustrated by numerous samples of man ds of cotton 
in every stage of the manufacture, from the raw state to 





finished knitting cotton. 
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ON THE SCROLL DRUM.* 


By Mr. Gzones Fowzr. 

In a late discussion on Mr. Daglish’s paper upon the 
“‘Counterbalancing of Winding Engines,” reference was 
made to a series of experiments conducted by the writer upon 
the actual expenditure of power in large winding engines. 

These experiments formed the subject of a Peper published 

in the Transactions of the Institution bf Mechanical Engi- 
neers. It was shown by these experiments that the uni- 
formity of load to be obtained by a system of counterbalanc- 
ing, or by the scroll drum, was merely one element in the 
question of winding economy, and that the mass of machinery 
in motion introduced dynamical considerations of even 
greater importance. That, in fact, it was as necessary to 
com te for dynamical forces as for statical ones. 
Since the date of those experiments considerable altera- 
tions have been made in the working loads upon the scroll 
drum there referred to, and it may probably be interesting to 
compare the results of the old experiments with a set ob- 
tained under the altered circumstances. ; 

The Kiveton Park engines are a pair of 36 in. high-pres- 
sure engines, having a 6 it. stroke, and driving a drum vary- 
ing from 20 ft. to 30 ft. in diameter. At the time of the 
former experiments a single-decked cage, holding two tubs, 
carrying 22 cwt. of coal, was used. Nowa double-decked 
cage, holding four tubs, containing 44 cwt., is in use. 
Diagrams 1 and 2 show the results of the two sets of ex- 
periments. 


FIC.t. 





the engine has just doubled its useful effect. Whilst, there- 
fore, the Kiveton Park scroll drum must now be considered 
a very successful application of the principle, it still shows 
clearly that further and most material improvements may be 
made by a reduction of the weights of machinery in motion, 
and by a modification of load line to neutralise the effect of 
that amount of weight which is unavoidably n At 
the Kiveton Colliery : i 

per second, the maximum velocity being 45 ft. per second. To 

t the 64 tons of matter up to this speed, an amount of power 
is absorbed equal to 4,530,176 T48y and this is repre- 
sented graphically by the area 8, 8, S, P. In other words, were 
the cages unloaded, five revolutions of the engine under full 
steam would be required to get the speed of the machinery. 
This power is finally reabsor the counter pressure work 
or by the break, and the capacity of the engine to produce useful 
oun is thus diminished by both these amounts. There is also, 
and as clearly shown by both 1 and 2 di 8, in which the 
steam power exerted is three times greater than the usefu 
work done. 

The first step, therefore, is to cut down the weights. 
Massive cast-iron spokes and drum rings must give way to 
wrought-iron spokes and wrought-iron —_ grooves. There 
is no reason why a well designed drum should not be built 
on this principle of 30 ft. in diameter at from 15 to 20 tons. 
The other modification required is in the form of the load 
line. This ought to take the direction shown by the line 
M M, the object being to so lighten the load at the com- 
mencement of the run that the power of the engine is 
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The lines, A, B, measured off by the ordinates from the 
vertical, P P, shows the net load upon the engine for one 
journey, the included area, A, B, P, P, representing the total 
useful work done. The line, D, D, T, T, gives the actual 
positive or negative power expended in the eylinders over 
the same interval, this line being calculated from several 
series of diagrams taken with the Richards’ indicator. The 
mass of matter in motion may be taken as follows : 

No. 1 Experiment. No. 2 Experiment. 


ns. 
Drum eco 45 


44 
4 

6} 
60 

This is exclusive of main shaft, cranks, boss of drum, &c., 
and the whole mass may, without material error, be con- 
sidered to travel at the same as the load. 

It will be observed that in No. 1 series, the engine is run 
with full steam for 9 revolutions, and that it is then reversed 
and is converted into an air pump for the remaining 6 re- 
volutions. It is thus usefully occupied 65 per cent. of each 
journey. In the No.2 series the engine is run with full 
steam for 12 revolutions, and is reversed for the remainin 
2 4 revolutions... It is thus usefully occupied 85 per cent. o: 
each journey. 

It will thus be observed that a better ratio of useful effect 
is obtained with the oun loading. The time occupied in 
running is 45 seconds in both cases. With regard to the 
load line, it will be observed that the increase in the loading 
has entirely changed its character. In the No. 1 series, the 
load for each revolution of the engines commences at 
286,026 foot-pounds, and diminishes to 114,936 foot-pounds, 
whilst in the No. 2 series it commences at 330,255 foot-pounds, 
and increases to 467,165 foot-pounds. 

Thus, therefore, in one case the engine is under, and in the 
other overbalanced, with, as it may be seen, a most material 
improvement in the working of the engine in the latter case. 
Nothing can speak more strongly to this effect than the 

i themselves. Twelve revolutions of the engine 
under steam serve to raise twice the load which 9 revolutions 
formerly effected, that is, twice the work is done with one- 
third more use of the steam cylinders. 

It will be observed, also, that the area of the counter 
pressure di is reduced by one-half. Thus, therefore, 
there is evidence of a very decided improvement in the working 
of the engine ; it appears on the diagrams, it is shown by the 
statement just given, and it is shown by the simple fact that 


* Paper read before the North of England Institute of 
Mining Engineers. 
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expended for the most part in getting up the momentum of 
the machinery, whilst at the termination of the run this 
momentum comes into action in assisting the engine in com- 
pleting the journey. For two or three reasons, which it is 
not necessary here to detail, it is maintained that for the 
depth of 400 yards, 14 full revolutions of the engine are too 
few for the development of the best results. Increasing the 
number of revolutions to 20, and estimating for the following 
working loads: 


Cage and tubs 
Rope ... ase oe a” ove «. 380 
It will be found that a drum varying in the proportion of 
7.5 will give the straight load line chown in di : m3. This 
would be a drum varying from 16.91 ft. to 22.28 ft. in 
diameter. To estimate the momentum of the machinery, the 
following weights are assigned to the moving parts : 
tons. 

Drums . eee eee eee «- 16 

Pulleys eve - ass eve o 7 

Coal and tubs 7 eee ai a 


35 
The time occupied in the shaft journey at Kiveton is 45 
With a lighter drum and modified fitch, there is 
no reason why the time should not be red to 40 d 
Assuming that 5 revolutions of the engine are accelerating 
and five diminishing in speed, the maximum speed of running 


would bem = 40 ft. per second. 


To ascertain the power absorbed in getting 35 tons up to 
this velocity the following formula is available : 


{p=** mu} 


where P=work done in eel 
M =weight of machinery in motion 
rr = P= height, a body would fall freely in space to 
acquire given velocity. Substituting figures, we have : 
r = 78400 


25 x 78400 

1,960,000 
is 1,900,000 foot-pounds of potential energy woefully upon 

r loot-po potenti w 

shaft load. i lest ‘method of attaining this end 
i of the drum, that the ing cage 
SS ee ee eee 
to an amount sufficient to absorb this power, or a i 





the mean velocity of the cages is 31.5 ft. | 


portion of it. To preserve a proper proportion, this increase 
and decrease of rise should be uniform at both extremes of 
the drum, and it may thus be ascertained. 
| The weights affected by an alteration of diameter are the 
| cages, coal, and, tubs, and so much of each rope as is in the 
shaft. This amounts to 180 cwt. or 20,160 lb. It is im- 
| material for purposes of calculation whether a greater 
amount of travel is given to the ascending load, a less amount 
to the descending load, or whether it is distributed between 
| them, the action on the matter in motion being the same in 


any case. 
te therefore, we divide the potential energy of 1,960,000 
foot-pounds located in the matter in motion by 20,160, the 
——- and descending weights, we obtain a resultant 
| “ai = 97 ft. the travel of cage must be increased, and 
| that of descending cage diminished to use up or absorb this 
——-. If this be effected in the five initial and terminal 

revolutions, we have 
2 = 19.40 lb. per revolution, 


_ 19.40 
3.1416 
the diameter of drum. 
There are, however, one or two practical considerations to 
be had in view in the introduction of this modification. 
Thus, the difference in diameter must at no point be so great 


= 6 ft. increase or decrease in 





that the engine cannot be moved from a state of rest. In 
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the Kiveton engines, the steam power is at any point treble 
the statical ] Taking it in the assumed case at twice the 
statical load, we have the following : 

With drum of uniform statical load, the net load on engine 


in every position of cages is o 
15.91 ; 


Loaded cage § cage tubs as 
— {oes one 130 x SS" x 112 = 1158248 
62384 


Empty cage § cage and 22.28 ad 
atop {Mabe § 90x Exits = So 


It is required to ascertain the terminal diameters which 
will double the load or increase it to 53440.8 x 2=—106881.6. 
The mnenen anne baa « eed being the same, it is 
necessary only to e value of this : 

Let z=this value. 

“ a=larger diameter of scroll drum of equal loading. 

“ 6=smaller diameter of scroll drum of equal loading. 
Then, when the loaded —_ are at pit top, which will be the 
most unfavourable statical loading on engine : 

5600 (a +x) —4480 (b>—a) =106881.6 


and = °3394_ 5 99 Ib. 
10080 


and the drum would v: from 22.28 + 5.29=27.57 Ib. to 
15.91 — 5.29=10.62 lb. in diameter. 

This range in diameter is rather less than would be 
adequate to expend usefully all the power absorbed in the mass 
of the machinery, but it would do so to a very great extent. 
It is probable that, in practice, instead of giving a variable 
slope to the drum, one uniform rise wo' be better. It 
would unquestionably admit of simpler construction. 

There is no reason why, with a drum of this design a pair 
of 30 in. cylinders working at the same boiler pressure, and 
with the same depth of , Should not raise a ter 
weight of coal than the 36 in. cylinders are now raising at 
Kiveton, and that with less wear and tear and very much 
less steam consumption. 

This of course means a cheaper engine in first cost, and a 
cheaper engine in working cost, and that toa degree by no 
means inappreciable. 

The dimensions of such a drum are given in diagram 3. 





CANADA AND THE West Inpizs.—A joint deputation from 
mannfact 


the Board of Trade and the urers b 
waited on the Hon. H. L. in, C.B., the Canadian 
Minister of Public Works, with reference to the establish- 
ment of steam communication between Quebec and 
the West Indies, and the desirability of the Canadian Go- 
vernment subsidising steamers for that purpose. Mr. 
Langevin expressed himself favourable to the project, and 
stated that he believed that the Dominion Government 
would subsidise a semi-monthly line of steamers. 








bec has * 





* Marcu 15, 1872.] 


ENGINEERING. 





183 








+ WIDMARK’S WATER VALVES FOR LOCOMOTIVE CYLINDERS. 


CONSTRUCTED BY THE AVONSIDE ENGINE COMPANY, BRISTOL. 





FIG .1. 








FiG.2. 

































































It thus appeared that 104,418 millions of tons, or 54 per 
cent. of the remaining resources of the British coalfields 
would have to be reached by pits sunk through the Permian 
and other formations more recent than the coal measures ; 
and, as a rule, more likely to be saturated with large volumes 
of water. With such important evidence bearing on the 
future of coal-mining, it had been considered that the 
present was an opportune moment to bring under the notice 
of the Institution a description of a mode of sinking shafts 
through water-bearing rocks, which had proved successful in 
many cases on the Continent. 

The plan of sinking pits hitherto practised in this country 
consisted in dealing with the water by means of large pump- 
ing engines, in leaving the bottoms of the pits dry enough 
to allow the sinkers to block the well, and in keeping back 
the water in the upper strata by metal rings, cast in segments 
about 4 ft. long, and connected by wooden joints, which were 
wedged tight, when all the tubbing was fixed. The evils of 
this system were: 1. The heavy first cost of the plant, when 
special pumping machinery was used, 2. The expense of 
the ne tubs, and the cost of fixing them. 3 The delay 
caused by the sinkers being compelled to work always in 
water. 4. The high first cost of the tubbing and of fixing it 
in the shaft, and the liability of the tubbing leaking in con- 





es 


WE illustrate, above, some neat and ingenious arrange- 
ments of locomotive cylinder cocks, —— and patented 
by Mr. H. W. Widmark, of Bristol, and which are being 
ore by the Avonside Engine Company. The object of 
Mr. Widmark’s plans is to do away with all the and 
levers ordinarily employed to work the cylinder cocks from 
the footplate, ee to substitute > a a small steam 

jipe, as we 8 proceed to explain. our engravings, 
Figs 1 and 2 represent an on e fitted up on Ar. Wid. 
mark’s plans, and Figs. 3, 4, and 5, show one form of cylin- 
der cock, or rather valve, which he ey oy In this case, 
the casing of the valve is bolted to the cylinder cover, as 
shown, and when it is —— to open this valve, steam is 
admitted to the pipe, A, by means of a valve on the boiler, 
conveniently placed for the use of the driver. As soon as 
steam is thus admitted to the pipe, A, it forces the plug, B, 
inwards, until it is stopped by its collar, and by this means 
it moves the valve, C, from its seat, and allows the water 
from the cylinder to escape through the opening, D. The plug, 
B, has segments cut off, as shown in the view so as to 
give openings through which any water that may form in 
the pipes can drain away when the steam is shut off. In cold 
climates it will be necessary to so arrange the pipes that they 
may be completely drained by the valves, or otherwise trouble 
may be caused by the water freezing. 

y referring to Fig. 1 and 2, it will be seen that six such 
valves as that we have just described, namely, two on each 
cylinder and one on each steam chest, can be opened simul- 
taneously by admitting steam to a Zin. copper pipe which 
connects them all with a regulating cock on the boiler as 
shown. Thus, when steam is admitted to this pipe, all the 
cocks are opened, while when the pressure is removed, the 
pressure in the cylinder, &c., closes the valves, C. The re- 
gulating valve used to control the admission of the steam to, 
and its release from, the copper Pipe, is shown by Figs. 6 and 
7. Its construction will be readily understood on reference 
to the fi and it will be seen that by placing the plug 
in the position shown, or by screwing it down, the pipe leading 
to the cylinder cocks can be. filled with steam from the 


boiler, or can placed in communication with the exhaust 
Pipe at pleasure. 
8, 9, and 10 show a slightly modified form of valve 


codinery eytinder ovtk, and tie i a form which will poobsbiy 

er cock, an is a form w a 
usually apace ether to that shown by Figs. 3, 4, ah. Fig. 
11, also shows another modification in which the valve is 
kept closed by the pressure of the steam in the connecting 
Pipe, and is opened when this pressure is relieved. This 
arrangement may perhaps be applicable in a few cases, but 
for locomotives we certainly much prefer the plans pre- 
viously described. 


Altogether Mr. Widmark’s mode of actuati linder 
cocks is a decided improvement upon the sald cian 








and it appears to be especially erp 
steam bogies, in the case of whic 
usual system is.attended with some complication. 


in the case of such engines the small diameter of 


licable to engin 
the application of the 


es with 


Of course 
the con- 


necting pipe A, renders the latter capable of accommodating 


itself to the movements of the bogies. 
SINKING SHAFTS. 








Ar the meeting of the Institution of Civil Engineers held 


on the 5th instant, Thomas Hawksley, Esq., 
the chair, the paper read was “On 
System of Sinking Shafts through Water-Bearin 
without the use of ping Machinery,” by Mr. 


ident, in 


the Kind-Chaudron 


Strata, 
merson 


Bainbridge, Assoc. Inst. C.E. Of this paper the following is 


an abstract. 
Of the total 


one of the chief items of cost was caused by the 


diture necessary to open out a coalfield, 
heavy ex- 


enses incurred in sinking the shafts, and when such sinking 


ppened to 


through water-bearing strata, the proportion 


due to this Seok, of the total cost, was much increased 
When a shaft exceeded 200 or 300 yards in depth, and when 
the water occurred near the surface, it was usual to keep the 
water back by the insertion of cylindrical metal “ tubbing,” 
placed upon a hard bed of rock at a point immediately below 


the lowest feeder. Where 


pits were less.than 100 or 200 


yards in —_ the application of tubbing was not of much 


service, as 


movement and dislocation of the strata, conse- 


quent upon the removal of the coal, generally caused the 
water to find its way into the underground workings. The 


sinkings in which there was the largest quantit 
had been carried in Belgium through the c 


of water 
,» and in 


England a the Permian series; these rocks usually 


being sufficiently porous to contain large volumes 
Without exception, in England, all such sinkin 


of water. 
had been 


made by the use of pumping machinery of sufficient power 
to keep the pit, during the process of sinking, comparatively 


¢ was stated that the question of dealing with wet sink- 
ings‘in the most economical manner would, before long, 


become of much 
the report of the 


ter importance than heretofore. 
yal Coal Commission an estimate was 


a of the coal remaining in the British Islands, as 
0! 
Million tons. 


lows : 


Coal yet remaining which is or will have to 
be reached by sinkings through the coal 
measures ree saa ced KR 

Coal yet remaining which is or will have to 
be got by sinkings through the Permian 
and other formations overlying the coal 


Total 





90,527 


104,418 


q' of the numerous joints. 


In the application of the Kind-Chaudron system these 
evils were to a great extent avoided. This system consisted 
of a combination of Mr, Kind’s well-known apparatus for 
boring wells, with an ingenious device, invented by M. 
Chaudron, for fixing cylindrical tubbing under water in 
such a manner as to make it quite secure and water-tight. 
In the latter part of 1871, the author, accompanied by Mr. 
W. Cochrane, visited the Maurage pits, near Mons, where 
two shafts were being sunk by this process. These shafts, 
though having a depth respectively of 373 ft. and 593 ft. at 
the date of that visit, had been bored that depth under water 
with a diameter of 13 ft. 6in., the water having been con- 
stantly standing at a depth of 37 ft. from the surface. The 
Chaudron system consisted of the following distinct pro- 
cesses: 1. ‘lhe erection of the machinery on the surface. 2. 
The boring of the pits to the lowest part of the water-bearing 
Strata. 3. The placing of the tubbing. 4. The introduction 
of cement behind the tubbing to complete its solidity. 6. 
The extraction of the water from the pits, and the erection 
of wedged cribs to secure the moss-box. The machinery on 
the surface consisted of a capstan engine, which raised the 
débris from the pits, and a vertical engine, by means of 
which the boring tools were lifted at each stroke; the speed 
of the latter engine varying from fifteen to eighteen strokes 
per minute. The first tool applied was the smal! trepan, 
which sane 8 tons, and bored a hole 4 ft. 8}in. in dia- 
meter, the depth of the boring being increased at the rate of 
from 6ft. to 10ft. per day. The pit was enlarged by a 
trepan weighing 16} tons, which increased the size to 13 ft. 
6in., and was kept trom 10 to 30 yards behind the pit made 
by the smaller trepan. The larger boring tool had twenty- 
eight teeth and the smaller tool fourteen teeth, each tooth 
weighing 721b. The boring by the larger pre did not 

ogress faster than about 3 ft. per day of 24 hours. The 
Cae was generally carried on in the day, the remaining 
12 hours being employed in raising the débris from the pits. 
When the bottom of the water-bearing strata was a 
the tubbing, which consisted of metal cylinders cast in com- 
plete rings of an internal diameter of 12 ft. and a length of 
4 ft. 9in., was placed in the shaft; the rings of tubbing being 
connected by bolts. The tubbing was tested by hydraulic 
apparatus to one-half more pressure than it was expected to 
be subjected to. The rings of tubbing were let down into 
the shafts by means of the capstan; the moss-box at the 
bottom of the tubbing being — in the pit first. The 
moss-box consisted of two cylinders, one sliding inside the 
other, and each having a flange broad enough to form a 
chamber to hold a quantity of ordinary moss. When the 
moss-box reached the bed which was prepared for it at the 
bottom of the pit, the weight of the superincumbent tubbing 

ressed upon the moss, and formed a water-tight barrier. 

e tubbing being thus fixed, the annular space between it 
and the ae of the shaft was filled with cement, thus 
ensuring the solidity of the tubbing; after this was finished, 
the standing water in the shaft was drawn out, and the joint 
below the moss-box was made permanently safe, by the 
fixing of several rings of tubbing resting on two strong 
wedging cribs. 

The comparative cost of sinking by the processes referred 
to was shown by two tables, one of which exhibited the com- 
plete cost of sinking, and the time occupied by the ordinary 
system, at eighteen different collieries, whilst the other gave 
the same iineation for ten collieries put down by M. 
Chaudron’s process. The results showed that, whilst with 
the system of sinking by the aid of pumping machinery, the 
average cost per foot had amounted to 114.71., and the rate 
of daking to 8.9 ft. per month, with the Chaudron process 
the average cost of all the pits was equal to 22.97. per foot, 
and the speed of sinking to 15.8 ft. per month. This striking 
result, which was so much in favour of the Chaudron system, 
evinced the importance which this mode of dealing with 
water-bearing strata was likely to have. 

It was remarked that, where a large oo of water 
occurred in shallow sinkings, tubbing would be of no avail, 
and the economy of boring by the “ Niveau plein” system 
probably be considerable. On the other hand, where the 
strata were hard, and where the feeders of water were s0 
Sa by —— rock as to ~~ —_ to a4 dealt 
with separately, the ordi system of sinking mig e 
as coumuaieal ss the Chaudron process. The boring of the 
shaft by the Chaudron process could not be said to be advis- 
able below the water-bearing strata, as with an increased 
depth the time which could be utilised in boring would be- 
come less, and further, the small particles into which the 
rock was broken by the tool hindered the sinking, so that it 
progressed more slowly than when the shafts were sunk by 
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the ordinary mode. 
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THE MEGZRA COMMISSION. 
Svunsorngep we give the conclusions arrived at by the 
Royal Commission of inquiry on the loss of the Megera. 
These conclusions have been referred to by us in an article 
on another page of the present number. 


ConcLusions. 

84. We express our decided opinion that the state and 
condition of the Megwra was such that she ought never to 
have been selected for the voyage to Australia, and that as a 
matter of fact she was an unsafe ship when she left Sheerness, 
and had probably been so for some years. It is right that 
we should add that Sir Spencer Robinson informed Sir 
Sydney Dacres that he did not consider her well adapted 
for this service, and it is much to be regretted that more 
weight was not attached to his representations, and that, 
when he expressed an opinion unfavourable to the employ- 
ment of the ship, Sir Sydney Dacres did not call for, and 
discuss the reason and grounds for that opinion before in- 
curring such a responsibility. 

85. When the Megwra left Sheerness her ports were 
leaky, some being decayed and others worn out by long 
service. She was also overladen with reference to the comfort 
of the officers and men on board, bearing in mind more par- 
ticularly the nature and length of the voyage and the 
numbers she carried. 

86. We consider that the Admiralty were justified in 
ordering the Megera to continue her voyage, after she had 
put into Queenstown, the admiral on the station having 
declared that she was fit to proceed. The defects, which 
were then reported, were not of a character to affect her 
seaworthiness, and were such as were remedied without 
docking her. 

87. The defects in the ship’s hull, at the time when she 
was beached at St. Paul’s, were local. The leak itself was an 
oblong aperture about 2in. in length by 14 in. in breadth. 
The plates for a space of 5 or 6 ft. in the vicinity of the leak 
were more or less corroded, and dangerously weak over an 
extent of from 2 ft. to 3ft. In several of the ship’s frames 
also in the same part the floor plates were more or less eaten 
by corrosion. ese circumstances raised a feeling of in- 
security in the minds of the officers as to the soundness of 
her bottom. It was this which induced Captain Thrupp 
and the officers he consulted to decide upon running the 
vessel ashore. 

88. The cause of the leak and of the defective condition of 
the plates in its vicinity was the continued corrosive action 
of bilge water on unprotected iron. The loss of the ship 
is in our judgment to be attributed to the want of adequate 
protection to the inner surface of those plates. ‘The corrosive 
action had in our opinion been at work for some years, and 
was not eee if at all, accelerated by galvanic action, 
oceasion y the presence of copper. 

89. The plates in the vicinity of the water line of the 
Megera were ascertained in 1866 to be very thin; but it 
must be born in mind that it is not to the weakness of these 

lates that the loss of the ship is in any way attributable. 

is circumstance, however, ought to have led to a thorough 
and complete examination of the whole of the plating. The 
sound condition of the plates was not to be satisfactorily 
ascertained by mere boring from the outside, which was the 
~ process adopted subsequently to the above discovery ; 
such a boring, limited as it was to a mere puncture of the 
inner surface of the iron, could not afford any indication of 
the condition of the interior face of the plates. 

90. It isa matter of doubt whether the plates ought at 
that time to have been doubled or replaced, but it is certain 
that their comparative weakness should never have been 
lost sight of, and should have been constantly brought to the 
notice of the dockyard officials, and that their soundness 
should have been carefully tested before the vessel was des- 
patched to Australia. 

91. Nevertheless, after 1864 the Megera was never suffi- 
ciently examined. Every official at the time of examination 
confined his attention to the exterior, and to such parts of 
her interior as were readily accessible, and relying, it would 
seem, as to her interior, upon the supposed lasting qualities 
of cement, omitted to make the necessary examination, 
though it is obvious that whether her age, her extended 
service at sea, or the period which had passed since the re- 

airs in 1864 be considered, such precautions should have 

een observed. It has been proved to our satisfaction that 
there were parts of the interior which could only be examined 
by opening up the ship to an extent which was never done; 
anything short of this prevented the real state of these parts 
from being ascertained. It is in evidence that at the ter- 
mination of ‘a ship’s commission, which usually lasts four 
years, such an examination should be made as would 
thoroughly satisfy the authorities as to the state of the ship, 
so as to make it clear whether further examination or repairs 
are necessary. But counting from February 1865, the time 
when the Megera left Devonport Dockyard, until February 
1871, when she sailed from Shounen, six years had elapsed 
since she was thoroughly overhauled. It ‘was owing to this 
that the corrosive action was allowed to go on until it 
resulted in the loss of the vessel, 

92. We will now proceed to state upon whom, in our 
opinion, rests the responsibility for the mismanagement 
which allowed the vessel to remain so long in an unsafe 
sondition. 

93. We are of opinion that responsibility rests on Sir 
Spencer Robinson, who was Controller from 1861 to 1871. 

Ast. Practically he had the power of controlling the oper- 
ations carried on in Her Majesty’s Dockyards, the superin- 
tendents and dockyard officers being subject to his orders. 

2nd. The constructor’s department was also under his 
direction. 

94. It was for the Controller to take care that the organi- 
sation of his department was such that all the duties con- 
nected with it were efficiently performed. The attention of 
the Sheerness officers was never called to the Report of 1866 
on the Megwra, and the Reports of subsequent years on the 





ship seem never to have been scrutinised with the necessary 
care, nor examined with reference to the information regard- 
ing her, which was then obtained, and even when in 1870 
the carpenter of the ship had called the attention of the 
dockyard officers to the alleged thinness of the plates at the 
bottom of the vessel, they satisfied themselves with an ex- 
amination of the outside, and their Report was accepted 
without challenge by the Controller. 

95. We have shown that Sir Spencer Robinson was res- 
sponsible for the application of Spence’s cement to the 
Megera, and for its having been subsequently suffered to 
remain there without examination, though ascertained to be 
a failure in other instances. From the day it was put into 
her, until the day she was beached at St. Paul’s, no one ever 
thought of the matter; although it is impossible to suppose, 
judging from the effect of bilge water on it, as reported in 
the cases of the Sharpshooter and the Northumberland, that 
it could have afforded any lasting protection to the plates of 
the bottom of the ship. 

96. No advantage was taken by the Controller of the 
opportunity of fully ascertaining her condition during the 
five months she lay unemployed at Sheerness, although so 
many questions had been raised and doubts entertained with 
reference to it; nor did he, when informed by Sir 8. Dacres 
of his intention to send the Megera to Australia, recall to 
his mind that doubts had existed for years as to the general 
character of the ship. Hence it follows, in our opinion, that 
the Controller is mainly responsible for the misfortune which 
befel the vessel. The arguments which he has adduced in ex- 

lanation of this neglect are not, in our judgment, satisfactory. 

Ye say this with much regret, for there can be no question 
of the zeal and ability of this officer; and it is difficult, we 
think, to have taken part in this ym without forming a 
high appreciation of his merits as a devoted public servant. 

97, We also consider that neither Mr. Reed or Mr. Barnaby 
are free from responsibility, the former in not, when under- 
taking in 1866 to make an examination, making it a complete 
one, the latter in not calling the attention of Lord John Hay 
to the weakness of the ship’s plating when asked as to her 
condition in 1871. 

98. We think also that blame attaches to Mr. H. Morgan, 
of the Chief Constructor’s department, because when he 
received the Report of the Sheerness officers in April 1870, 
containing the observation that the bottom was stated to be 
very thin in many places, he neglected to inform them of the 
previous Reports, and of the known thinness of her plates. 

99. We are of opinion that Captain Luard incurred a grave 
responsibility in sending to the Admiralty, without further 
examination of the ship or any knowledge of her previous 
history, the telegram of the 13th of August, 1870. But for 
this she would have been placed in the Fourth Division, and 
thoroughly examined, when in all probabilty her defects 
would ) ow been discovered. We say this with regret, for it 
is clear that the error into which he fell arose from zeal in 
the public service, he having no suspicion of the real state of 
the case. We think, also, that he is responsible, together 
with the dockyard officers, for the defective condition of the 
ports when the Megera left Sheerness. 

100. We further consider that Mr. William Ladd, the 
master shipwright, and Mr. W. H. Henwood, the assistant 
master shipwright at Woolwich, from 1866 to 1869, and Mr. 
A. B. Sturdee, the master shipwright, and Mr. William 
Mitchell, the assistant master shipwright at Sheerness from 
1869 to 1871, are severely deserving of censure for not having 
discovered either the unprotected condition or the inacces- 
sible position of the plates in the part where the leak was 
aftepwards discovered; and for never making a thorough ex- 
amination of the interior, although both at Woolwich and 
Sheerness there were ample opportunities of so doing. Nor 
do we think that the superintendents of those yards were 
free from blame in not seeing that these duties were 
efficiently carried out. 

101. We consider that Mr. Ladd and Mr. Henwood are 
further to blame for having neglected to institute an exami- 
nation of the Megwra’s plates in the interior in December, 
1867, though they were then expressly directed by the 
Controller of the Navy to report whether she was in want of 
repair. 

102. Mr. Sturdee and Mr. Mitchell are also especially de- 
serving of censure, because, when informed by the carpenter 
of the Megera, when she was in their hands in April, 1870, 
that the bottom was stated to be very thin in many places, 
they took no steps whatever to ascertain whether that was 
true or not. 7 

103, The engineers and carpenters of the Megera in her 
several commissions, are in some degree to blame for not 
having called attention to the circumstance that parts of the 
ship were closed up, and inaccessible even to view. 

104. Captain Thrupp also appears blameable for not taking 
eare that the cargo was properly stowed before leaving 
Sheerness. 

105. We are of opinion that it was an unfortunate cir- 
cumstance that Sir Sydney Dacres should have placed 
officers in charge of the Beams. very few of whom had ever 
sailed in iron vessels, as it must be difficult, for those who 
are not familiar with their construction, to form a sound 
opinion as to the character of defects or accidents which 
nd occur at sea, or to adopt the best method for repairing 
them. 

106. On the question of the general responsibility of 
dockyard officers it is doubtful what are the precise rules in 
force. They all unite in declaring that their duties are 
limited to the examination and remedy of reported defects, 
and of such other defects as may become apparent in 
carrying this duty into execution: and these views are 
supported by the evidence of their immediate naval superiors, 
who hold, or have held, the post of dockyard superintendents. 
On the other hand, the Admiralty officers urge the very 
opposite statements, and point to the circular orders in 
existence, and to the impossibility of their being able to 
ascertain whether the dockyard officers have done, or have 
not done, their duty in examining ships. It is clear to us 





that while the intentions of the Admiralty were to enforce 
adherence to these circulars, nevertheless their orders have 
always been understood and obeyed by the dockyard officials 
in the limited sense above referred to. But it appears to ug 
that it would be quite possible to mature a system whereby 
the respective duties of all these officers could be defined and 
pee so as to render it very difficult for any serious 
mistakes to occur, and that without such a system, re. 
sponsibility in practice becomes little better than nominal. 

107. We think that a complete survey should be made of 
every iron ship at suitable intervals. but the circumstance, 
that such survey had been made, should not release a 
superintendent of a dockyard from the duty of at all times 
making sure that a vessel has left his charge in good order. 

108. We feel compelled to add that we have formed, how- 
ever unwillingly, an unfavourable opinion as to the mode 
in which the administration of Her Majesty’s dockyards is 
generally conducted. The important work of the survey of 
vessels seems often to have done in an incomplete and un- 
satisfactory manner. Officers too often appear to us to have 
done no more than each of them thought it was absolutely 
necessary to do; following a blind routine in the discharge of 
their duties, and acting almost as if it were their main object 
to avoid responsibility. 

109. As regards the Admiralty, we have endeavoured to 
restrict our inquiry to matters which immediately bore on 
the loss of the Megwra. But owing to witnesses often 
travelling into points which seemed to affect their own 
character, and which it was difficult to check, we have been 
led to exceed such limits. We do not consider that there is 
any evidence to show that the Admiralty ever cut down an 
estimate from a feeling of parsimony, or sacrificed efficiency 
from a desire to reduce expenditure. We do not believe that 
in any case connected with the Megera the reduction of an 
estimate contributed to her loss. We consider, however, that 
it would have been sound economy to have go rid of the 
vessel long ago, as being an expensive ship to maintain and 
of comparatively little value for any service. 

110. We feel bound also to state that, in the course of the 
inquiry, it has been clearly shown to us that the system of 
administration at the Admiralty is defective in some im- 
portant points. Its secretariat arrangements are insufficient, 


and its modes of registration of correspondence defective. 
It is an ne 


circumstance indicative of this, that 
when Sir Spencer Robinson asked for the report which Mr. 
Reed was supposed to have made in 1866 on the thinness of 
the iron plates of the Megwra, that reference did not lead to 
the production of the report of the dockyard officers of the 
same year to a similar effect. A very little reflection ought 
to have led the clerk intrusted with the search to endeavour 
to ascertain, and to produce any documents of the period 
which bore on the subject under inquiry. The explanation 
of Mr. Claude Clifton in this matter is very unsatistactory. 

111. The checks by which responsibility is to be enforced, 
judging by the case of the Megera, appear to be practically 
almost nominal. - There was, indeed, a ship’s book for the 
Megera, but neither the circumstance that she was coated 
with an experimental cement, nor the nature of the dit- 
ferent surveys which had from time to time been held on her, 
nor, indeed, a word whereby a suspicion would arise as to 
her real condition at the time she was selected for the voyage 
to Australia, was to be found therein. Such a record was 
worse than useless; it was simply misleading. When 
estimates for the repair of ships was received at the 
Admiralty, judging from this case, they are disposed of 
without sufficient reference to previous reports and former 
outlays. Reports from dockyards seem to be received with 
too much reliance on their correctness. It is with difficulty 
that the details of the actual work performed under each 
estimate can be traced. Nothing like completion statements 
of the work done in each instance to a ship appear to be 
furnished. No one seems to have known, or to have re- 
collected in 1870 and 1871, that the Megera had never been 
thoroughly overhauled since 1864. That she had been once 
declared only fit for 18 or 24 months’ service in her then 
existing condition, and on two subsequent occasions fit for 
12 months’ service only. That when pronounced equal to 
the voyage to Australia more than six years had passed, and 
that before she could have returned to England seven years 
at least would have elapsed since she had been properly 
examined and really made efficient for sea service. 

112. We have come to the above conclusions after careful 
and full consideration. It is with reluctance and pain that 
we express unfavourable opinions with respect to the conduct 
of officers, and the management of a great department. But, 
in so doing, we have acted on a strong sense of duty, and of 
the imperative obligations which have been placed on us by 
your Majesty. LS) 


L.S.) 
LS.) 
L.S.) 
L.S.) 

3.) 


LAWRENCE. 

A. BrewstTER. 
M. Seymour. 
Frep. Akrow. 
*H. C. Roruery. 


Gerorce P. Bipper, Seeretary, 
THomas CHAPMAN. 


6th March, 1872. L. 

113, Whilst concurring generally in the above Report, it 
is with much regret that I find myself compelled to differ 
from my colleagues on one point, perhaps the most import- 
of all, namely, the degree of responsibility which attaches to 
the several persons principally concerned. It appears to me 
that the Report errs in throwing the chief responsibility 
for the loss of this vessel upon the Controller and his depart- 
ment, and thus unduly sheltering the dockyard officials, and 
especially the Sheerness officers, with whom in my opinion 
the blame of this misfortune principally rests. Accepting, 
as i do, with some modifications, which | will presently point 
out, the general statement of the case, I venture to think 
that it does not warrant the conclusions at which the con.- 
missioners have arrived, and that I shall be able to show that 
it does not by a reference to the Report itself. 





* Signed by me subject to the following remarks — 
H.C. B. 
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Sre Spencer Rosinson. 

114. The grounds, on which it is sought to fix the 
principal responsibility for the loss of this vessel on Sir 
Spencer Robinson, are, (1) that “ practically he had the 

wer of controlling the operations carried on in Her 
ajesty’s dockyards, the superintendents and dockyard 
officers being subject to his orders;” and (2) “that the 
Constructor’s department was also under his direction.” 

115. So far, indeed, as his own and the Chief Constructor’s 
departments are concerned, Sir Spencer Robinson has 
accepted the responsibility in its fullest and most complete 
sense. He has said: “The Controller, being the head of 
the Constructor’s department, is responsible for everything 
that passes in that department.” . . . . ‘‘ I was the head of 
that department, and responsible for everything done in that 
department ; I mean responsible in this sense, that if the in- 
structions which I give are not sufficient, or if the instruc- 
tions I give are attended to, I consider that I am entirely 
responsible for the work.” 

116. But as regards the dockyards, the case is somewhat 
different, and I do not at all understand that Sir 8 encer 
Robinson accepts the responsibility in the same unlimited 
sense. He has told us that before 1869 the dockyards were 
not immediately under his direction, because the Controller, 
‘‘being a servant to the Board of Admiralty, had to refer to 
the Board for all orders and instructions ;” he “ was the 
servant, the confidential servant, of the Board,” and was 
responsible for any advice which he might give, and which 
the Board was at liberty to accept or to refuse, as it thought 
proper. From the beginning of 1869, as Third Lord as well 
as Controller, his authority was no doubt much greater than 
before, and he was empowered to issue his orders direct to 
the dockyards. But, unless I have strangely misread the 
evidence, Sir Spencer Robinson’s responsibilities, as well 
before as after 1869, extended only to the issue of general 
instructions for the guidance of the dockyard authorities, not 
to a minute supervision of their work. If the instructions 
he advised or issued were sufficient, and if his instructions 
were not attended to, Sir Spencer Robinson would not be held 
to blame. It was no part of his duty, either by himself or 
through the Constructor’s department, personally to inspect 
any vessel ; it was for the dockyard officers to do that, and 
to report to him fully its state and condition. If the infor- 
mation which they sent him was correct, he was responsible 
to the Board or to the First Lord for the advice which he 
gave, or the orders he issued. But if the information was 
not correct ; if, for instance, the dockyard officers reported 
that they had done certain repairs when they had not done 
them, or that they had carefully inspected a vessel, and 
found her seaworthy, when, in fact, they had not examined 
her at all, or had done it only in the most superficial manner, 
it appears to me that Sir Spencer Robinson’s responsibility 
ceased. It was not for him to doubt the word of the dock- 
yard officers, or to assume that they had not done that which 
they stated that they had done. 

117. Speaking of his responsibility as regards the dock- 
yards, Sir Spencer Robinson said, “I am not responsible, if 
the eye that is put there does not tell me everything that 
passes ; if I were, my responsibility would have been very 
great. Take this particular case, where, instead of examin- 
ing the plates, and finding the bottom in good condition, 
as they told me, it turned out that they had not examined 
the plates at all. Though the head of the department is 
responsible for everything, the local officer is responsible 
also; he is there, the head of the department cannot be 
there; he is bound to make to the head of the department 
correct reports, and when he fails in that, he fails in his 
duty.” It appears to me that it would be attended with 
the most serious consequences, if the dockyard officers were 
permitted to shift the responsibility for their own acts of 
negligence upon an absent officer; and I agree with Sir 
Spencer Robinson where he says, “ When you put a man at 
the top of his profession as master shipwright, you put the 
greatest possible confidence in him, you take such steps as 
you can to remind him of the importance of the work he has 
to perform, and any further interference would be disastrous, 
in my opinion, to the best interests of the public service.” 

118. That this is the proper limit of the Controller’s re- 
sponsibility, so far as the dockyards are concerned, appears 
clearly from the evidence of Mr. Childers, a witness who 
could hardly be suspected of undue bias in favour of Sir 
Spencer Robinson; and who, speaking with the knowledge 
of a First Lord of Admiralty, stated that it was clearly not 
incumbent on the Controller personally to inspect an 
— or even to see that the dockyard officers did their 

uty. 

119. Having thus, as I trust, clearly defined what was the 
responsibility of the Controller as regards both his own 
department and the dockyards, I will now proceed to in- 
_ what are the charges which are brought against Sir 

jpencer Robinson. They are as follows : 

1. That he ordered Spence’s cement to be applied to the 
interior of the Megeera, and that he failed to have it removed 
from her when it was found to be a failure. 

2. That he omitted to have a thorough examination of 
the Megeera's plating made in July, 1866, when it had been 
ascertained to be very thin in the neighbourhood of the 
water line. 

3. That he lost sight of the report which was then made 
of the thinness of the vessel’s plating in the neighbourhood 
of the water line, and subsequently omitted to call the atten- 
tion of the dockyard officers thereto. 

4. That after the carpenter of the Megera had called the 
attention of the dockyard officers, in April, 1870, to the 
supposed thinness of the plating in the vessel’s bottom, he 
accepted those officers’ report without challenge. 

5. That he omitted to take “the opportunity of fully 
ascertaining her condition during the five months she lay 
uremployed at Sheerness,” nor when informed by Sir Sydney 
Daercs of his intention to send the Megera to Australia, did 
he recall to his mind that doubts had existed for years as 
to the general character of the ship. “ Hence,” the Report 
adds, “it follows that the Controller is mainly responsible 


These are, so far as I understand, all the aeage that are 
brought against Sir Spencer Robinson, and I will proceed to 
consider them in order. 
120. First, then, as to the cement. I do not think that 
Sir Spencer Robinson is to blame for having ordered Spence’s 
cement to be applied to the interior of the Megera in 
February, 1864. It will have been seen that it was by the 
direct orders of the Admiralty that it had been applied to 
the Sharpshooter and the Buffalo in August and September 
tye and although, in the following November, the 
rds of the Admiralty had at that time declined to accede 
to the application of the patentee to apply it to some other 
vessel, it was quite competent to Sir Spencer Robinson, in- 
deed it was his duty, if * thought it for the public interest, 
to order at some subsequent period “a further extension of 
the experiment.” He has told us “ they were very anxious 
at that time to ascertain the best mode of coating ships,” 
and that it was as an experiment that he ordered it to be 
applied to the Megwra. The errcr, however, seems to have 
been not in ordering it to be applied, but in not causing it to 
be watched, when it had been applied as an experiment, as in 
the cases of the Sharpshooter and the Buffalo. The circum- 
stances under which it failed to be so watched are thus stated 
by Sir Spencer Robinson. 
121. 1t seems that the letter of Commander Madden, sug- 
gesting its application to the interior of the Megera, was 
referred to Mr. Lloyd, the Chief Engineer of the Navy, 
whose office was in New-street, Spring-gardens, that 
Lloyd made the necessary inquiries on the subject from the 
patentees; and that an order was thereupon issued tor its 
application as an experiment to the Megewra. Mr. Lloyd 
ought, then, he says, to have sent the papers to the ship 
branch, where the fact that the cement had been applied to 
the Megera would have been recorded as an experiment, and 
in that case it would have been carefully watched. Unfor- 
tunately, however, this was not done, and in that way it 
entirely escaped observation, and accordingly was not re- 
moved from the Megzra when it was found to be a failure in 
the Sharpshooter and Northumberland. Sir Spencer Robin- 
son, however, does not seek to evade his share of the re- 
sponsibility, but states that when the order for its applica- 
tion to the Megra was brought to him, together with per- 
haps sixty other letters, he would, had he carefully examined 
the papers, have seen that it had not gone to the ship branch. 
The mistake, he says, arose partly trom the fact that Mr. 
Lloyd’s office was in New-street, whilst his (the Controller’s) 
was at Whitehall, partly also from the want of a chief clerk 
to co-ordinate the two branches, and of a sufficient staff of 
clerks, for both of which he had asked, but been refused. 
He stated that it was a slip in the steam branch in not 
sending on the papers to the ship branch to be recorded, 
but that it was a slip which could hardly have had any evil 
consequences had the dockyard officers tom their duty, and 
from time to time inspected the interior of the vessel, as in 
that case they could hardly have failed to have detected the 
defective character of the cement, and the consequent injury 
to the vessel’s plating. 

122. I think, therefore that Sir Spencer Robinson cannot 
be altogether acquitted of this charge. It is true that the 
mistake arose mainly from the neglect of a clerk in the 
steam branch of the Controller’s office to mark the papers for 
the ship branch; but Sir Spencer Robinson has acccepted 
unreservedly the whole responsibility of any errors that may 
have occurred in his department, and he must, therefore, in 
my opinion, be held responsible, not for having applied it to 
the interior of the Megeera, but for not having caused it to 
be watched as an experiment, and for not having directed it 
to be removed when it was found to be a failure. 

123. The second charge against Sir Spencer Robinson is, 
that “when the plates in the neighbourhood of the water 
line were ascertained in 1866 to be very thin, this circum- 
stance ought to have led to a thorough and complete exami- 
nation of the whole of the plating.” I should have hesitated 
to have expressed any opinion upon a point so purely tech- 
nical, were it not for a passage in the earlier part of the 
Report, which has secsbned, the approval of those who are far 
better able to judge of such a matter than myself, and which 
appears to me to lead to a directly opposite conclusion. 
The Report states that the thinness of the plating in the 
neighbourhood of the water line is usually ema by the 
abrasion of the outer surface from coming in contact with 
piers, &c., whereas the thinness of the plating in the flat of 
the bottom generally arises from corrosion caused by the 
action of bilge water on the inner surface of the iron where 
exposed. The former, it says, is external, the latter internal ; 
and the one is quite independent of the other. I fail, there- 
fore, to see why the thinness in the neighbourhood of the 
water line ought necessarily to have led to a thorough and 
complete examination of the plating in the bottom, the more 
so as the dockyard officers, at the same time that they stated 
that the plates in the neighbourhood of the water line were 
very thin, reported that they had examined the hull, and 
“found the bottom to be in good condition.” And I confess 
that I do not understand why Sir Spencer Robinson is to be 
blamed for not ordering that to be done which the dockyard 
officers reported they had just done. 

124. And here it may be important to state that whenever 
the dockyard officers reported on the plates in the bottom, 
that is, in the flat of the bottom, as distinguished from the 
plates about the water line, they never stated them to be 
otherwise than in good condition. Thus in September, 1859, 
the dockyard officers at Portsmouth reported that they 
had examined the hull of the Megera, and found the plates 
forming the bottom to be in good condition. In 1864 the 
vessel was completely wae and thoroughly repaired at 

Devonport, and of course the plates in her bottom were then 
found by the dockyard officers to be in good condition, other- 
wise they would hardly have recommended so heavy an ex- 
penditure upon her, as was then made. In July, 1866, on 
the occasion of her bottom being bored, the dockyard officers 
at Woolwich reported that they had examined the hull, and 
found “the bottom to be in good condition.” Again, in 


they stated that they had examined the skin of the ship, and 
recommended only some triflin 
neighbourhood of the water line. 


repairs to the plating in the 
Lastly, when in April, 
1870, the carpenter of the Megera had called the attention 
of the dockyard officers at Sheerness to the supposed thinness 
of the bottom, they reported, that on being docked the bottom 
was “ found to be in better condition than was expected.” 
We thus find the dockyard officers at all the ports, Ports- 
mouth, Devonport, Woolwich, and Sheerness in succession, 
reporting down even to April, 1870, that they had examined 
the bottom of the ship, and found it in good condition. This 
fact seems to me to speak very strongly in favour of the 
Controller ; he could himself know nothing of the condition of 
the Megera, except from the reports of the dockyard officers, 
and the blame, if any, which attaches to him in this case, is 
that he believed what they told him. 

125. The third charge against Sir Spencer Robinson is, 
that he lost sight of the report of July, 1866, relative to the 
thinness of the Megera’s plating, and subsequently omitted 
to call the attention of the depend officers to the subject. 
The question has been so fully considered in the body of the 
report, that it is only necessary here to say that the non-pro- 
duction of these papers, when they were required in Decem- 
ber, 1867, has clearly been proved to be due not to Sir 
Spencer Robinson, but to the clerk in charge of the steam 
branch. It appears to me most unfortunate that, when this 
gentleman was on the 3rd of December, 1867, asked for a 
report as to the thinness of the Megera’s plates, and when 
two days afterwards his attention was specially called to 
the date of the 31st of July, 1866, he should not have pro- 
duced the Woolwich Dockyard officers’ report of the 30th of 
July, giving the detailed statement of the thickness of the 
Megera’s plating, which was at the timein his custody. On 
this point, however, I am agreed with my colleagues, but I 
fail to see how sucha circumstance could be made the ground 
of a charge against Sir Spencer Robinson; it was an unfor- 
tunate circumstance, but for which, it appears to me, Sir 
Spencer Robinson was in no degree responsible. He it was, 
who first appears to have remembered the circumstance that 
the vessel had been bored, and her plating ascertained to be 
thin; and when the papers were not forthcoming, he took the 
best means of remedying the deficiency by calling the particular 
attention of the Woolwich Dockyard officers to the plating in 
the neighbouhood of the water line, and directing them to 
make a report of its state, as there was reason to believe that it 
was “extremely thin.” He refused, too, to pass the estimates 
for the repairs, until that report should have been received ; 
and it was only on receiving a report from the dockyard officers, 
saying that they had examined the skin of the ship, and on 
Sir ym Milne ordering her to be recommissioned, that 
he allowed the estimates to pass. The documents, too, not 
being forthcoming in December, 1867, when asked for, it can 
hardly be wondered at that they were subsequently lost 
sight of. 

#16. But, as a fact, is there any reason to believe that the 
failure to produce these documents in December, 1867, was 
attended with {any practical inconvenience? I think not. In 
the first place the vessel was then at Woolwich, the port at 
which the borings had taken place; the reports, therefore, of 
thickness of the plates must have been in the master ship- 
wright’s office there. The same officers, who were there in 
July, 1866, Mr. Ladd the master shipwright, and Mr. 
Trickett the chief engineer, were there also in December, 
1867. And lastly, Sir Spencer Robinson called the particular 
attention of the dockyard officers to the plating in the 
reighbourhood of the water line, as there was, he said, 
reason to believe that it was extremely thin. On the other 
hand, had the reports of July, 1866, been produced, all that 
they would have shown was, that the bottom was in good 
condition, and the plates between wind and water very thin. 
So far, therefore, as the Woolwich officers are concerned, 
everything seems to have been done to draw their attention 
to the condition of the plating; and the omission to send 
them copies of the report of July, 1866, could in their case 
have been attended with no practical inconvenience, for 
they would necessarily have had copies thereof in their 
office. 

127. As regards the Sheerness officers, the case perhaps is 
somewhat different; but even as regards them, I can hardly 
think that it can be advanced as any excuse for their not having 
examined the bottom, seeing that in April, 1870, their atten- 
tion was specially called to the supposed thinness of the 
Megera’s bottom, and they then reported that they had ex- 
amined it, and found it to be in a better condition than they had 
expected. 

128. The fourth charge is that, when the carpenter of the 
Megeera called the attention of the dockyard officers at Sheer- 
ness in April, 1870, to the supposed thinness of the Megwra’s 
bottom, Sir Spencer Robinson should have accepted their 
report without challenge. But it should be observed that 
these same officers reported that, on the vessel being docked, 
the bottom was “found to be in a better condition than was 
expected.” On receiving sucha report, Sir Spencer Robinson 
might very naturally assume, the officers’ attention em, 
been called to the thinness of the bottom, that they woul 
not have reported it to be in condition, without having 
first coi examined it. The responsibility for not having 
done so must, in my opinion, rest not on Sir —— Robinson, 
but on the dockyard officers. I cannot see that Sir Spencer 
Robinson was to blame for having excepted the dockyard 
officers’ report, without challenge, or in other words given 
them the credit for having done that, which they stated that 
they had done. ‘ ’ 

129. The fifth and last charge against Sir Spencer Robinson 
is, that he omitted to take ‘the opportunity of fully ascer- 
taining her condition during the five months she lay unem- 
ployed at Sheerness,” and that, “when informed by Sir 
Sydney Dacres of his intention to send her to Australia, he 
did not recall to his mind that doubts had existed for years as 
to the general character of the ship. Hence, the report says, 
it follows that the Controller is mainly responsible for the 
misfortune which befel this vessel.” 
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Spencer Robinson with being “mainly responsible” for the 
loss of this ship. The assumption on which this and some of 
the preceding charges seem to be founded, is, that it was the 
duty of the Eontro ler to inform the dockyard officers, rather 
than of the dockyard officers to inform the Controller, of the 
state and condition in which the Megwra was; an assump- 
tion, I venture to think, which is not in accordance with fact, 
nor if it were so, would it be conducive to the public interest. 
The dockyard officers are on the spot, the Controller is not ; 
they have an opportunity of examining the vessel and ascer- 
taining what repairs she requires, which he has not. And 
when month after month she was reported by the Sheerness 
officers as in the first division, or in other words as being fit 
for service at 48 hours’ notice, it is difficult to see what 
ground Sir Spencer Robinson could have had for thinking 
that she was not. 

131. The charge that Sir Spencer Robinson, when informed 
by Sir Sydney Dacres of his intentions to send her to Australia, 
should have recalled “to his mind the doubts that had 
existed for years as to the general character of this ship,” 
does not appear to me to be well founded, seeing that I am 
not aware that any such doubts ever existed. It is true that 
the Megera’s plating in the neighbourhood of the water line 
was reported to be thin, but Mr. Reed has informed us that, 
owing to the peculiar construction of the vessel, he did not 
consider that to be a source of danger, and it was not in 
that part that the vessel ultimately gave way. Sir Spencer 
Robinson also being, as he has pe Lee us, “not a naval 
constructor, nor a naval architect,” would in a matter of 
that kind naturally be guided by the opinion of the Chief 
Constructor. Moreover, it has been shown that the dockyard 
officers always reported her bottom down to the last to be in 

condition. Seeing too that the defects, which ulti- 
mately caused her loss were purely local, confined within 
very narrow limits, and that they were never suspected up to 
the day of her departure from this country on her last voyage, 
I cannot blame Sir Spencer Robinson for not entertaining 
doubts, which seem to have had no existence. 

132. I have now gone through all the charges, on which it 
is sought to make Sir Spencer aati ** mainly responsible” 
for the loss of this ship ; and I have come to the conclusion 
that in one point, and in one only, namely, in regard to the 
cement, is he in any respect to blame. In that case, also, 
the blame, which attaches to him personally, is but small, 
teeing that the mistake arose chiefly from the omission of a 
clerk in the steam branch to forward the document to the 
ship branch, in which case the cement would have been 
watched as an experiment. Nor must I omit to notice that 
even this neglect would have been of trifling importance, had 
the Qodhyanl officers on any of the occasions, on which she 
subsequently came into their hands, done that which it was 
their duty to do, namely, examined from time to time the 
interior of the vessel. 

133. I am sorry to find myself differing so widely from my 
colleagues on this, perhaps the most important question in 
the case, but I feel that the reputation and character of an 
upright and honourable man are concerned; and I cannot 
consent to brand as “ mainly responsible” for the loss of this 
vessel, one to whom this country owes so much for his un- 
wearied efforts in her service during periods of great trial and 
difficulty, when his mind was often more profitably occupied 
with the large and intricate problems of the construction of 
our ships, including the theories of armour plating and heavy 

s, than with the petty details of office wa To hold 
im “mainly responsible” for the loss of this vessel, simply 
because some clerk in the steam branch had not marked a 
ts for the ship branch, when he should have done so; or 
ecause a clerk in the same branch had not, when asked for 
them, produced certain papers relating to the thickness of the 
vessel's plating ; or, perhaps, because Sir Spencer Robinson 
ave credit to the doahyend officers for doing their duty, as 
Ee would himself have done it, had he been in their place, 
appears to me to be neither right nor proper, nor is it such a 
measure of justice as we would wish to have meted to our- 
selves. 
CoystRvucToR’s DEPARTMENT. 

A few words will dispose of the charges against those 
officers of the Constructor’s department, who are censured in 
the Report. 

134. I do not think that blame attaches to Mr. Reed, “in 
not, when undertaking in 1866 to make an examination, 
making it a complete one.” Iam not aware that Mr. Reed 
ever undertook to “‘ make an examination” of the Megara, 
and it was not his business to do so; all that he did was to 

down to Woolwich, “ with reference to the Megewra and 
other matters.” As regards the Megera, he went to inspect 
for himself the thickness of the plates, which had been pre- 
viously bored; and to satisfy himself whether it would or 
would not be necessary to replace or to double them. And 
there it appears to me his responsibility ceases. No doubt 
be had many “ other matters” to attend to at Woolwich, and 
he would hardly devote more time than was required to the 
examination of the Megera, or perform duties more particu- 
larly within the province of the dockyard officers ; the rather, 
as we have it in evidence, that these officers were jealous of 
the visits of the Constructors to the dockyards—jealous, no 
doubt, as seeming to imply that they were not fully equal to 
their duties. 

185. Nor do I concur in thinking that Mr. Barnaby was 
0 to censure for “‘ not calling the attention of Lord John 

ay to the weakness of the ship’s plating, when asked as to 
her condition in 1871. Lord John Hay has informed us that, 
when he asked the question of Mr. Barnaby, he had no reason 
to suspect that the vessel was unseaworthy, and Mr. Barnaby 
has confirmed him in that view, and I see no reason to doubt 
the words of these gentlemen. Lord John Hay told us that, 
when he heard that it was intended to send the Megera to 
Australia, he asked Mr. Barnaby about her character, as 
being the person most likely to give him the best information 
on the subject. The reply of Mr. Barnaby appears to me to 
to be strictly accurate; he stated, that “having undergone 
repairs at Sheerness, she is reported to be complete.” This 
was strictly correct, for Captain Luard had, on the 13th of 





January, three days before, telegraphed that she was “ ready» 
with the covagiien of pomheie on stores and coal.” Mr. 
Barnaby next stated that “she is a sea boat, and 
although more than 20 years old, is sound and strong.” This 
also was quite true, so far as he had wy hy = = of judging. 
No report had ever been sent up by the dockyard officers, 
that ms was otherwise than sound and strong; and the fact 
that she remained for 76 days after being run ashore, before 
she finally broke up, was, in the opinion of Admiral Mends, 
a sufficient proof that she was a sound and strong vessel. 
Apart, indeed, from the local defect referred to, there seems 
to be no reason to think that she was otherwise than sound 
and strong, and perfectly fit to undertake the service for 
which she was ordered. Mr. Barnaby’s last statement is, 
that her boilers were only good for one year’s service, which 
is also strictly true. 

136. Nor do I think that Mr. Morgan was to blame, “ be- 
cause when he received the report of the Sheerness officers 
in April, 1870, containing the observation that the bottom 
was stated to be very thin in many places, he neglected to 
inform them of the previous reports, and the known thinness 
of the plates.” For, first, there was no “ known thinness” of 
the plates except in the neighbourhood of the water-line, and 
that, as I have just said, was not considered his superiors 
to be a source of danger, nor was it, in fact, the cause of her 
loss. And as regards the plates in the bottom, they were, as 
I have shown, always reported by the dockyard officers to be 
in good condition. Moreover, on the occasion referred to, 
the dockyard officers had themselves reported that, although 
it had been stated that the bottom was very thin, it was 
found, on the vessel being docked, that it was “in a better 
condition than was expected.” 


Dock yYaRD OFFICERS. 


137. I now come to the question of the general responsi- 
bility of the dockyard officers. And first, I do not at all 
agree that “it is doubtful what are the precise rules in force 
for their guidance.” No doubt the dockyard officers, whose 
conduct is inculpated, ‘‘ unite in declaring that their duties are 
limited to the examination and remedy of reported defects, 
and of such other defects as may become apparent in carrying 
this duty into execution.” But it — to me that the 
circular orders, and especially that of the 17th of January, 
1867, addressed to the superintendents of dockyards and cap- 
tains of reserve, conclusively show that the dockyard officers 
are “responsible for the condition” of the interiors of any 
ships that may come into their hands, and that they are re- 

uired by that order “ to keep the r clean, and the iron 
free from corrosion.” Nor do I at all concur in thinking 
that, whatever may have been the intention of these circular 
orders, “it is certain that they have always been understood 
and obeyed by the dockyard officials in the limited sense 
above referred to.” We have one striking instance to the 
contrary in the present case, before even the order of January, 
1867, was issued, when the dockyard officers at Woolwich did 
not so understand their duty ; namely, when without any in- 
structions from the Admiralty, and merely on the suspicion 
that the plating of the Megera was thin, they bored hundreds 
of holes all over her, not only between wind and water, but 
also in the flat of the bottom. 

138. I concur in opinion that Captain Luard incurred 
grave responsibility in sending to the Admiralty, without 
apparently making a careful examination of the vessel, the 
telegram of the 13th of August, 1870, which resulted in her 
being transferred from the Fourth to the First Division of 
Reserve. I also think that he was to blame for having 
allowed the vessel to leave Sheerness with her ports in the 
defective state in which they were. But I think that these 
mistakes are comparatively trifling to the far graver errors, 
which he committed, in not having taken the opportunity to 
examine the interior of the vessel eam the five months that 
she remained in the Reserve at Sheerness, and before she 
was commissioned for her voyage to Australia. Under the 
order of January, 1867, it is clear that the captain of the 
Reserve is ‘‘ responsible for the condition of the inside of the 
ship,” and that he is bound to keep her “ clean and free from 
corrosion.” Even according to the somewhat lax views of 
their duties entertained by the dockyard officers themselves, 
the vessel ought, before being put forward for a new commis- 
sion, to have had her interior carefully examined. Captain 
Luard, however, neither whilst she was in the Reserve, nor 
when about to be putin commission, thought it necessary to 
examine the interior, nor even to order it to be done. “The 
arguments which he has adduced in explanation of this 
neglect are not in my opinion satisfactory.” Captain Luard 
stated that the ship, when she came into the hands of the 
dockyard, had only run about half her time, and that there- 
fore without any special reasons for making another search, 
not only were they not called upon, but they would not have 
been — in proposing such a search. What Captain 
L meant when he said that she had only run out half 
her time, when she came into the hands of the dockyard 
authorities at Sheerness, I am at a loss to understand, seeing 
she had been commissioned in December, 1867, and that when 
she came for the first time into his hands in August, 1870, it 
was that she should be paid off. Had Captain Luard, before 
jumping to the conclusion that she had only run out half her 
time, taken the trouble to inquire, he would have learnt that 
she had been originally commissioned at the beginning of 
1865, paid off in December, 1867, and immediately recom- 
missioned. So that in August, 1870, when she was paid off, 
and then at his suggestion put into the First Division of 
Reserve, she had been running almost continuously for more 
than five years and a half. 

139. Equally, if not more eooNe were Mr. Sturdee, the 
master shipwright, and Mr. Mitchell, the assistant master 
shipwright, neither of whom ever pretended that they had 
examined the interior of the Megera during the whole time 
she remained at Sheerness. Mr. Sturdee stated that, when 
she was despatched on her last voyage to Australia, nothing 
was done by him to see that she was fitted for the voyage, 
that it did not rest with him, and that he considered Cap- 
tain Luard, the captain of the reserve, was alone responsible 


for her condition; Mr. Mitchell said that he had never once 
looked into the interior of the vessel with the view of ascer- 
taining the state of the cement, during the whole time she 
remained at Sheerness. Had these officers done their duty, 
there can be little doubt that they would have discovered the 
inaccessible place where the leak occurred; and had they 
then removed the small vertical plate, which closed it in to- 
ward the centre of the vessel, an operation which could 
hardly have been attended with much difficulty, they would 
have discovered the condition of the plates within, and this 
misfortune would probably have been avoided. 

140. I concur with the report in thinking that the Wool- 
wich officers are not free from blame; they would, however, 
probably excuse themselves on the ground that on all the 
occasions of her having gone into Woolwich for repair, it 
was to make good commission defects, except in December, 
1867, when she was paid off, but was then immediately re- 
commissioned. No such excuse, however, can be offered for 
the Sheerness officials. During the five months that she re- 
mained in the Reserve at that port, they had the fullest op- 

rtunity of examining her interior, and they shonld have 

one so. According to their own showing they ought to 
have carefully examined her before bringing her forward for 
~ voyage to Australia, but they do not even pretend to have 
lone so. 

141. The excuses, which the dockyard officers have ad- 
vanced for their neglect, and the way in which they have 
sought to shift the responsibility from themselves to others, 
are, in my opinion, by far the most painful features in the case. 
And I am inclined to say, with Sir Spencer Robinson, “ Here 
is an unfortunate case, in which these gentlemen have over- 
looked their duty ; and the proper course for them, when 
this was observed, was to admit that they had committed an 
oversight; and if they had done so, little more could have 
been said. But when they pass by written instructions, and 
interpret those instructions to shield the faults en | have 
committed, I think it is the bounden duty of everybody con- 
cerned in this inquiry to say, that is not the way the public 
service ought to be carried on, and is carried on in general. 

142. It is most painful to find myself differing so widely, 
upon this most important point of our inquiry, from col- 
leagues, with whom I have served for so many weeks, and of 
whose ability and judicial impartiality I have the highest 
opinion ; but a strong sense of duty, and the obligations im- 
posed upon me, preclude me from concurring in what ap- 
pears to me to be an act of great injustice to a most deserving 
officer. The mistake, if I may be permitted to say so, into 
which my colleagues have, in my opinion, fallen, is in not 
clearly distinguishing between the duties of the Controller 
and of the dockyard officers, and in making him responsible 
for acts, of which he had not, and could not have any know- 
ledge. In all other respects, save as I have stated, I cor- 
dially concur in the conclusions of the report. 

H.C. Rorusry. (L.S.) 
March 6, 1872. 








NOTES FROM THE SOUTH-WEST. 

The John Boyle (S. 8.).—A large iron screw steamer 
named the John Boyle, which has been built by Messrs. 
Parfitt and Jenkins at their yard at the north-east end of the 
Bate Dock, Cardiff, was launched on Thursday. She is the 
largest steamer ever constructed at Cardiff, her length being 
230 ft. between perpendiculars, and her breadth 29 ft. 
moulded. Her engines are of 99 horse power nominal, but 
they are capable duthing up to 600 horse power. 


Dock Accommodation at Bristol.—Sir D. Gooch (chair- 
man), Mr. Grierson (general manager), and six directors of 
the Great Western Railway, have made an inspection of the 
Channel Docks at Avonmouth. They afterwards inspected 
the works of the Clifton Extension Railway from the point 
of junction with the Bristol Port and Pier Railway at Sneyd- 
park to the Ashley-road. The line, when completed, will 
form a direct communication with the Channel Docks and 
the Great Western and Midland Railways. 


Labour in Wales.—A meeting of Navigation and Deep 
Duffryn colliers has been held at Mountain Ash to take into 
consideration the course to be adopted in the face of Mr. 
Brown’s final answer to have the timber and rails placed in 
the collieries for their accommodation; and their further 
request to be remunerated for the trams of coal which after 
being filled do not reach the bottom of the pit, but owing to 
the speed at which they are driven by the engines are thrown 
off the rails or otherwise emptied of their contents. Mr. 
Brown’s answer to the second request is that he will not 
remunerate the men for any contingency happening to the 
trams on their way to the bottom of the collieries unless the 
axles or wheels break. The men threaten a “ month’s notice” 
unless their requests are complied with. 


Monmouthshire Railway and Canal.—The report of the 
directors of the Monmouthshire Railway and Canal Company 
states that the balance at the debit of the relaying suspense 
account is now reduced to 17,4327. A Bill for the construc- 
tion of a line from Blaenavon to Aberyschon, which would 
have abstracted traffic from the Monmouthshire line, has been 
withdrawn by the promoters. 








Tue Oxnt0.—An Ohio River Improvement Convention met 
recently in Cincinnati. A committee submitted a report 
setting forth the importance of improving the Ohio, and 
asking Congress to authorise an examination of the subject 
by a competent corps of Government engineers. An appro- 
priation of 50,000 dols. annually for dredging the Ohio, and 
removing wrecks, was affirmed to be but a trifling sum in 
comparison with the benefits which would be conferred 
thereby upon the inhabitants of Pennsylvania, West Virginia, 
Ohio, tucky, Illinois, and Tennessee. A resolution was 
adopted, requesting the governors of the States named to 

issi five from each State— 


‘sive 








appoint ——— 
to look after the, improvement of the Ohio and its branches. 
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EXPERIMENTS AND RESEARCHES OF 


THE EFFLUX OF. ELASTIC FLUIDS. 
By GEoRGE WILSON, 
(Continued from Page 171.) 


EXPERIMENTS ON THE EFFLUX OF STEAM BY REACTION. 

90. Tables XVIII. and XIX, have been com- 
piled from Tables I, and II., pages 72 and 73, for the 
efflux of air through a tube 1 centimeter in diameter, 
and from Tables XVI. and XVIL., pages 169 and 
170, for the efflux.of steam through a tube 8 cen- 
The coefficients from Tables 
I. and II. are derived by actually measuring the 
volume of efflux of the elastic fluid, and those in 
Tables XVI. and XVIL., by calculating, as ex- 
plained, the volumes of efflux from the force of re- 
action of the atoms of the flowing steam. The 
experiments selected from the Tables are those 
which correspond the nearest to the same heads of 


timeters in diameter. 


pressure of efflux. 


Comparison of Coefficients obtained by two different Methods 
of Experimenting on the Efflux of Elastic Fluids through 


TABLE XVIIL 


short plain Tubes. 





plain 


+, 


Compiled from Table I., page 72, 
for the efflux of air through a 
tube 1 centimeter in 
and 8 centi 


+ 





> 
length, the coefficients being 
calculated from the volumes of| 
efflux as actually measured. 
(For section of the efflux tube 
see Fig. 7, page 71.) 


8 in 


8.75 


oxt 


iled from Table 
I., page 170, for the 
efflux of steam through 
a plain tube 3 centi- 
meters in diameter, and 
centimeters in 
length, the coefficients 
being calculated from 
the reacting forces of 
the flowing steam. (For 
,section of the efflux tube 
see Fig. 13, page 88. 























Comparison of Coefficients Obtained by two different Methods 
of Experimenting on the Efflux of Elastic Fluids through 
Tubes formed to the Contracted 


ein. 


, 2 
Pressure of the 25 3 
efflux in Aa d 
ae 
| geé S38 : oo 
g Be 2on, ;-| a a eo 
‘& I - 33 ° e an 5a ° 
Please iset 2 18 Se & 
ay ° 2 o cay oa £ ° a 
a | 2's ged, > 5 oan sa% ‘5 
Siesaigtss &@ 12) 32 | 
bale ea 8 s| £8a & 
27| 12 | 5.88 | 697 | 225 5.67 | .714 
28/14 | 686 | .664 | 226 6.62 | .698 
209/ 16 | 7.84 | 646227) 7.64 | .681 
30 | 18 8.82 633 | 228 8.57 | .668 
} 
82 | 22 10.78 | .@074}230/ 1082 | .631 
33| 24 | 1176 | 6027231 1180 | 619 
34 | 26 12.74 .5686]232 1263 | .609 
TABLE XIX. 





73, 


for 


the 


Compiled from Table II., page 
efflux of air 
through a tube 1 centimeter in 
diameter, the coefficients being 
calculated from the volumes of 
efflux as actually measured. 
(For section of the efflux tube 
Fig. 8, page 71). 


‘Compiled 


steam. 


from Table 
XVIL, page 169, for 
the efflux of 
through a tube 3 centi- 
meters in diameter, the 
coefficients being calcu- 
lated from the reacting 
forces of the flowing 
(For section of 
the efflux tube, see Fig. 


steam 

















| 


14, page 88.) 
Pressure of the SEs 
efflux in 23 & 
aot | Bas | 
#3 | pas oe ies as | As ae 
g Peg Sag e| Bet 
B £o3 3 | 9a 
tol 2 eo Lo a | a 
& Aek lao 3 aT Cra 3 
Wi Ssde |S PS a * eof a 
3) « oa Lv @ & o 
w | sob eed. 8 fa! sae 3 
o) 3b ie ¥- =| S z © =| 
2 of ao - 5 a4 
5 gee eA i 8 Ss a°> 8 
53! 4 1.96 885] 240 1.790 | .902 
55) 6 2.94 865 | 244 2.975 | .882 
56! 7 343  .8421)245 3400 .875 
59} 10 | 4.90 827 1249 5275  .853 
60 12 | 588 .815 | 250/ 5712 | .g49 
63} 18 882 .740 1254 9275 | .787 
64 | 20 9.80 | .748] 255 10.150 | .776 
65; 22 | 10.78 | .786 |-256 10.900 | .767 
66) 24 | 11.76 | .782 | 257 11.600 | .762 


of the efflux of the,air.. The efflux o 


steam flowed through 


sponding coefficients given in 


are throughout the lowest. 


92. The boilers were always used exclusively for 
the experiments during the times when the latter 
were being carried, out, consequently: the engines 
were not worked during the time.of experimenting. 
iments for each different 
efflux tube, or modification of it, was always repeated 
three times upon different days, the, apparatus 
cleaned, greased, 
and readjusted as described. Repetitions of a series 
of experiments were deemed necessary to ensure 
accuracy ; as from.the method adopted. an experi- 
ment at any desired fixed head of pressure could 
not be_repeated three, four, or more times consecu- 
tively, and an average taken; but this could be, 
and was, done in the experiments with air made 
with the receiver and gagometer, ‘The pressure of 
the steam in the boiler always slightly varied one 
way or another, however. carefully the fire might be 
|arranged; and it would have been mere chance to 
|have obtained repetitions of the readings of the 
spring-balance at a precisely fixed head of pressure 
for the steam flowing out of the reacting chamber 
into the atmosphere. A series of experiments was 


93. A series of e 


being on each day disconnec 








and by comparing the coefficients ok 
series with one another at the nearest 


ratus, was detected. 


By comparing the coefficients, given, in columns. ; 
those Tables at the nearest corresponding 5 


repetition of the series in Table XIV. has 
selected for showing an. extreme 


XV. are os higher, thro 
in Table XIV., which shows, in 

slight errors due to the adjustme 
and pressure gauge have been all in one direction. 


iis case, that 
of. the appara 


any material error to be dete 
experiment is still open to the ch: 
errors having been made sa 






readings of the instruments, 


an alteration in the coefficients from } to ] 


be soneneny read, and that was with the eye strictly 
at right angles to the dial in line with the point of 
the indicator. . 

95. The experiments, might haye been made by 
commencing at the highést intended head of pres- 
sure, drawing the fire, and allowing the pressure in 
the boiler to run down during the efflux, taking, in 
the mean time, at intervals, the readings of the 
pressure gauge, thermometer, and spring-balance 
at any given signal. The inconvenience experienced 
from such a large quantity of condensed steam 
falling after its efflux was such, however,—not- 
withstanding the large size of the boiler house, the 
latter being 44 ft. in length, 18ft. in width, and 
20 ft, in height—as to make it difficult to read the 
instruments when the efflux continued for more than 
four or five minutes, and this was particularly the 
case when the tube 3 centimeters in diameter was 

















being used. This method, also, could not have been 





91. The coefficients given in Tables XVIII. and 
XIX. for the efflux of steam by reaction are 
throughout slightly higher than the correspond- 
ing ones obtained by actually measuring the volume 
the air was 
through a tube 1 centimeter, and the steam through 
a tube 3 centimeters in diameter, consequently.the 
a tube haying a sectional area 
nine times as great as that used for the air; but as 
the coefficients appear to be nearly the same for the 
efflux, on equal conditions, out of the different sized 
orifices, formed to the,contracted yein, used in these | XVI 
experiments, therefore a berg ex of the corre- 

able XIX., appears 


to indicate a probability that in son with 
those due to theory, the volumes of the flue of elastic 
Sluids under equal heads of sreeenne ] end de- 
crease with their densities. ec obtained 


and given in that Table for the efflux.of air, which 
is much heavier than steam at the same pressures, 


therefore made in the manner explained:by g 
arbitrarily at a given signal the readings of the 
pressure gauge, thermometer, ands pring: b ACE 


>| P 
Hor eash | made in 
heads of pressures, any important error rae in the 


readings, or any inaccuracy in adjusting the appa- 


94, To show the variation of the coefficients in 
repeating a series of experiments, Table XIV. has 
been given, which contains a repetition of the series 
of experiments given in Table XV, (see page 169). 


heads of 
pressure of efflux, the differences will ripe 
rather. than an 
average difference. ‘The coefficients given in Table 
hout than those 
the 
tus 


The repetitions of a series of experiments caused 
ce of some small 
minute fractional 
which might cause 
per cent. 
Unfortunately it was not possible for each instrument 
to be noted by more than one assistant at the same 
time, inasmuch as there was only one position in 
which either the gauge or the spring-balance could 


Sciencés dé 1 


so certain as that adopted, inasmuch as working the 
beilers so hard would necessarily have produced wet 
steam, 

96. Two spring-balances with different degrees 
of sensitiveness in their springs were used for the 
experiments ; one of them indicated pressures from 
reaction up to 30 lb., and the other 100]b. These 
spring-balances were constantly tested and adjusted. 

97. The temperatures of the steam registered by 
the thermometer on the reacting eadien durin 
the efflux are not given in Tables XII., XIII, an 
















































In the earlier experiments the thermometer was 
not used ; and, in mamas of the efflux tubes 
having been subsequently altered to the form of 
the contracted vein, the series of experiments 
given in Tables XII., XIII, and XVI. could not 
afterwards be again repeated. All the steam ex- 
periments given in those Tables were, however, 
made exactly in the same manner and with the 
same apparatus as described; therefore the tem- 
eratures of the steam for the experiments given 
in Tables XIV., XV., and XVII. will apply equally 
to the,others at the corresponding heads of pres- 
sure. 4 
98. The temperatures of the steam in the re- 
acting chamber, given in columns 1 in the Tables, 
as erases by the thermometer—manufactured 
specially for the purpose by Messrs. Elliott Brothers 
—are slightly lower than those due to the pressures 
according to the experiments of M. Regnault.* 
The average difference or variation appears to be 
1° Fahr. up to 50lb.; 2° Fahr. from 501b. to 
25 lb.; and 3° Fahr. from 85 lb. to 100 1b. pressure 
on the square inch above the atmospheric pressure. 
|The steam in the reacting chamber was, therefore, 
slightly below its saturated state to an extent due 
to those differences of temperature. 

99. Neither moderately superheated, saturated, 
nor slightly condensed steam can be said to be 
perfect elastic fluids; it might therefore be pre- 
sumed that the velocity of efflux of steam would 
not be sensibly affected when caused to flow in any 
of those states at the same pressure. 
~ Dtigvas, however, of great importance to ascertain 
by experiments if such views were correct; for that 
some additional series of experiments were 
the following manner : 

_. 100, The first. series was made by Rertly closing 
the valve on the steam dome and throttling the 
‘steam flowing out of the boiler. The reacting 
chamber was made hot. by opening the blow-off 
eock, L, Fig. 18, page 153, at intervals, as described, 
until the thermometer on the reacting chamber 
registered a temperature equal to that due to the pres- 
sure Of the steam inside it (being the same pressure 
as that in the boiler), the jacketted feed pipe and 
eacting chamber of thick metal would, conse- 
quently, have also the same temperature. The valve 
the efflux tube was then opened and the steam 
allowed to flow into the atmosphere. The valve on 
the steam dome having been partly closed, the steam 
would be throttled, and could not flow from the 
boiler in a sufficient volume to keep up the initial 
pressure—equal to that in the boiler—in the re- 
acting chamber; and consequently, as the steam 
flowing out of the boiler, the feed pipe, and the 
interior of the reacting chamber would all have a 
higher temperature than that due to, and necessary 
for maintaining, the expanded steam at a reduced 
pressure flowing through the reacting chamber in a 
saturated state, and that expanded steam would thus 
be slightly superheated when flowing out of the 
reacting chamber into the atmosphere. 

The results from this series of experiments for 
the efflux of slightly superheated steam gave 

ractically the same coefficients as those obtained 
for the efflux of saturated steam. 

101. Another series of experiments made con- 
sisted in, firstly, causing the steam to enter from 
the boiler into and fill the reacting chamber until it 
had the temperature of the steam, and then closing 
the valye on the steam dome and opening that 
on the efflux tube. The steam thus flowed out 
of the apparatus into the atmosphere, and the 
apparatus was left a short time to cool down 
to any desired lower temperature above that 
of the atmosphere ; after which thé valve on the 
steam dome was either partly or wholly opened. 
The steam which then flowed out of the boiler 


through the chilled apparatus would’ be ~ partly 


condensed when flowing out of the efflux tube 


on thé reacting chamber into the atmosphere. 
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* M. Regnault. 
9 Fra 21, page 702. 
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DETAILS OF BLOWING ENGINES AT THE AYRESOME IRON WORKS, MIDDLESBROUGH. 


CONSTRUCTED BY MESSRS. COCHRANE, GROVE, AND CO., MIDDLESBROUGH. 
SCALE OF FICS 1&2. 
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‘The results from this series of additional experi- , Freycu Sree Ratts.—The Terrenoire Works are stated | Socie'y, the following members ana associates have Sbeen 
ments were also similar to those obtained from the to have forwarded steel rails to the United States last year to elected. Sir Francis Ronalds, Professor Pepper, Sir Charles 
others, and did not show any variation in the rate | the value of 30,0007. This is believed to be the first occasion Bright, Professor Adams, Dr. E. Atkinson, Messrs. Ayrton, 
f effi ’ h ith th Its obtained | “P™ which French works have established business relations | H. C. Donovan, C. R. Comer, R. W. Chandler, T. Smith, J. 
of efflux when compared wi e resw | with the American railway interest. R. Jones, W. Bent, J. Thewlis Johnson, W.J. Graham, L. 
when experimenting with saturated, or nearly satu- Muirhead, J. R. France, W. H. Barlow, F.R.S., H. Weaver, 
rated, steam, as given in the Tables. E. Guenzel, C. Hoeltzer, G. Risch, Otto Schramar, J. 
Tue Socrety or Tetecrarn Enainsers.—This Society | Mittelhausen, W. T. Ansell, W. H. Winter, W. H. Clapp, F. 


102. It would appear, then, that within the limits | ; , 

of superheating and condensation of the steam in | <= — — at the Institution of Civil = en — < 3 — re Hur < $ 

iti i . | Engineers on nesday, the 13th inst., when an in ing inter. J. S. Sto A inchin, J. Sivewright, J. 

these ry ee + i equal “ paper was read by Mr. H.8. Culley, C.E., on “ Automati , C. Goldstone, 

sures, the efflux is. practically the same as for | Telegraphs.” The next meetin, be held on W. y | C.F. 

saturated steam. next, the 27th, when Captain Cclomb, R.N, will read a pay A i . , Captain 
“On Telegraphing at Sea.” Since the first meeting of the | Stockley, R.E., and Commander Gilmore, R.N. 





(To be continued.) 
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DETAILS OF BLOWING ENGINES AT THE AYRESOME IRON WORKS, MIDDLESBROUGH. 


CONSTRUCTED BY MESSRS. COCHRANE, GROVE, AND CO., MIDDLESBROUGH. 
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THE AYRESOME IRON WORKS. 
(Continued from page 120. 


) 
Tue blowing engines at the Ayresome Iron Works | arranged on the top of the air valve casings. 
are of the vertical direct-acting type, successfully | gallery is reached by means of a spiral staircase, 


introduced by Mr. Gjers at a number of iron works, 
and they were constructed by Messrs, Cochrane, 
Grove, and Co., of Middlesbrough. From the 
general views which we give in the two-page illus- 
tration published by us this week, it will be seen 
that the three engines are arranged side by side in 
one engine house, this house haying no upper floor 
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but access to the steam cylinders and upper parts | casting resting on the top cover of the blowing 
of the engines being gained from a gallery or staging | cylinder. This casting has open sides, and the space 


HM titi) 
VU WY 


A 


his | between the upper side of the top cover of the 
blowing cylinder and the underside of the bottom 
| as shown, while small intermediate galleries, not | cover of the steam cylinder being about 4 ft. 8 in., 
| shown in our illustrations, give access to the motion | there is ample space to get at the glands, &c. 
| bars, &c. | Access to the piston of the blowing cylinder is 

The diameter of the steam cylinders is 40 in., and | given by a manhole in the top cover, as shown in 
that of the blowing cylinders 96 in., while the stroke | Fig. 1, on the opposite page, this view, together with 
is 4ft. In each engine the steam cylinder is placed | Fig. 2, on the present page, showing the construction 
| above the blowing cylinder, being supported by a! of the cylinders and their accessories very clearly. 


190 


ENGIN EERING. 


(Marcu 22, 1872. 








The piston of the steam cylinder has ordinary cast- 
iron packing rings, but that of the blowing cylinder 
is made for cotton gasket packing, being provided 
with a junk ring, as shown in Fig. 1. 

The steam is admitted to and released from the 
steam cylinder by piston valves, the arrangement 
of which is shown by Fig. 2, on page 189, while 
Fig. 3, on the same page, shows the constructive 
details of these valves to an enlarged scale. The 
steam is admitted between the pair of piston valves, 
the exhaust being led off through a branched pipe 
connecting the two ends of the cylinder in which 
the piston valves work. ‘The packing rings of the 
piston valves are of cast iron, It will be noticed, 
on reference to Fig. 2, that the valve spindle is 
secured to an arm keyed on a spindle placed in a 
direct line with the eccentric rod, this rod passing 
through guides, which are provided with glands and 
packed like stuffing boxes, Guides thus made are 
much used in some districts, and we believe that 
they are found to answer very satisfactorily, and to 
be easily kept in good order. Both the steam and 
exhaust pipes of each engine are provided with shut- 
off valves, so that any one engine can be entirely 
shut off from the main steam and exhaust pipe. 

The blowing cylinder is fitted with self-acting 
flap valves, each valve being ‘simply a single thick- 
ness of leather secured at one edge, and working 
on a grid with a guard at the back. Both the inlet 
and outlet valves are enclosed in wrought-iron air 
casings, as shown in the detail view on page 188, 
these casings being 7 ft. high, and distant 2 ft. 2in. 
from the valve faces, so that there is ample room 
for a man to get into them to examine or repair the 
valves. ‘The casings for the inlet valves communi- 
cate by suitable mains with the external air, while 
the outlet valve casings are, of course, similarly 
connected to the blast main leading to the heating 
stoves. Both the inlet and outlet valve casings are 
furnished with suitable shut-off valves, so that any 
one engine may be isolated from the rest. 

The fly-wheel shaft has four bearing and carries 
two fly-wheels, the crank being at the centre, The 
general arrangement of all this portion of the 
engines will be readily understood from our two- 
page engraving, and it only remains for us, there- 
fore, to add a tabular list of the principal dimensions 
of the engines which may be convenient for 
reference. 

he. 

Diameter of steam cylinder eee 3 

» of blowing cylinder ove ese 8 

Stroke eee eee ove eee eee 4 
Diameter of piston valves for steam 

cylinder ‘ eee eee eee 1 

_— of piston valves for steam cylinder 0 

ap 9 ° ~ 99 0 
Wath of ports for steam cylinder eee 0 
Diameter of steam pipes for each engine 
», Of main steam pipe for three 
engines one oor > eee eee 
Diameter of exhaust pipe for each engine 
» Of inlet and outlet pipes to the air 
valve casings of each engine 
Diameter of blast main to heating stoves 
7 of piston rod “as ese eee 
Depth of blowing cylinder piston at centre 
at edges 


one ° 


” ” ” ” 
Length of cross head guide blocks 
Width »9 
Length of 

centres a “ ha a 
Diameter of connecting rod at large end 
small ,, 


” ” 
connecting rod between end 


Length of crank bearing ese 
Diameter of ,, pa " ~ 
Length of each-bearing at small end 
Diameter ” » 

- of crank shaft bearings . 
Length ” ” 
Diameter of fly-wheels ta 
Breadth of rims of flywheels 
Thickness ,, o 
Diameter of eccentric 

hrow - 
Width ” strap . eee 
Distance apart of engines from centre to 
centre oes tee 
Length of engine house inside 
Breadth es ™ ae _ oe 2 
The engines are run at a speed of 30 strokes per 
minute, at which speed each engine will supply 
about 11,500 cubic feet of blast per minute, sufficient 
for two furnaces making 750 tons of iron per week. 
‘Thus two engines will suffice for blowing the four 
furnaces, and there will always be a spare engine 
standing. The blast is supplied at a pressure of 44 Ib. 
per square inch in the engine house. Altogether 
the engines are of a very good and simple type, 
and they are excellent specimens of workmanship, 
doing great credit to the designers and builders. 
(To be continued.) 
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BLAST FURNACE ECONOMY. 

At the meeting of the Institution of Civil Engineers, held 
on the 19th inst., T. Hawksley, Esq., President, in the Chair, 
the paper read was “On the Conditions which favour and 
those which limit the Economy of Fuel in the Blast Furnace 
for Smelting Iron,” by Mr. I. Lowthian Bell, Assoc. Inst. C.E. 
Of this paper the following is an abstract : 

During the last session of the Institution an account of 
two blast furnaces, then recently erected at Newport, near 
Middlesbrough, was given by Mr. B. Samuelson, M.P 
M. Inst. C.E. In the discussion upon that communication, 
the author of the present memoir held that, after certain 
dimensions of a furnace were attained, no further advantage 
from subsequent enlargement was possible, so far as fuel 
consumption, waa concerned. This condition was based on 
there being, according to his views, an actual evolution of 
heat near the throat of a furnace, which maintained a toler- 
able constancy of temperature in the escaping gases ; and 
also that, as soon as sufficient time had been afforded to 
permit the requisite saturation of those gases with oxygen, 
no good could arise from their further retention among the 
materials. This latter condition likewise involved the useful 
limit to high temperatures in the blast, for it would be shown, 
that any increase of energy in the reducing power of the 
gases, acquired by a greater intensity of heat, was neutralised 
by a corresponding loss of fuel. In opposition to these views, 
it was alleged, that no such heat evolution as had been 
referred to took place in the upper zone ; that there existed 
no limit whatever to a useful inerease in the temperature of 
the blast; and that furnaces might still be profitably en- 
larged, provided some modification of form was introduced. 

The subject of economising fuel, in a process consuming 
nearly one-sixth of all the coal raised in the empire, justly 
excited much attention ; but as this branch of the question 
was only incidentally brought forward on the previous occa- 
sion, the author now proposed to deal exclusively with the 
working of the apparatus. When a scientific metallurgist 
approached the inquiry of fuel consumption in the produc- 
tion of pig iron, he must first satisfy himself in respect to the 
quantity of heat absorbed in the process, and then, by esti- 
mating the calorific power of the fuel, he must determine the 
weight of combustible necessary to afford the required effect. 
The real difficulty in the calculation did not consist in ascer- 
taining the actual quantity of heat necessary for the process, 
but in determining the proportion of the fuel that could be 
converted into carbonic acid and into carbonic oxide respec- 
tively, as there was an evolution of 8000 heat units, Centi- 
grade scale, for one unit of carbon, in the former case, and 
of only 2400 in the latter. Assuming that the ore yielded 
40 per cent. of pig iron, and required 15 ewt. of limestone as 
a flux, then the heat absorption per ton of metal in the four 
divisions of the furnace was, in the zone of fusion 34,900 
units, in the zone of heat interception 2500 units, in the zone 
of limestone decomposition 11,310 units, and in the zone of 
reduction and carbon impregnation 85,490 units, to which 
must be added for loss in the escaping gases 8800 units, 
making a total of 93,000 units. To ascertain the actual quan- 
tity of coke required to produce a ton of iron under the cir- 
cumstances described, there must be deducted, from the total 
number of heat units absorbed, otherwise than those derived 
from the combustion of the fuel, say 38,000, leaving to be 
supplied by coke 55,000 ewt. of heat units, which, divided by 
2400, gave their equivalent in pure carbon to be equal to 
22.9 ewt., and the carbon absorbed by the iron being 0.6 ewt., 
there remained a total of 23.5 ewt. of pure carbon, which was 
equal to about 254 ewt. of ordinary Durham coke. 

It required but a moderate acquaintance with the simple 
laws of heat and chemical action to realise some of the con- 
ditions which regulated the action of the blast furnace. In 
the lowest zone the act of fusion and its accompanying de- 
compositions might be said, as a matter of speed, to be re- 
gulated by the rapidity with which the carbon was oxidised, 
and this, for all practical purposes, was settled by the rate at 
which the blast was injected at the tuyeres. It was widely 
different with the interception of heat, which required time 
for its accomplishment ; hence if the furnace was too low the 
ascending gases would not have time to communicate their 
sensible heat to the descending solids, and the latter would, 
in consequence, arrive at so low a temperature at the tuyeres 
as to demand an addition to the fuel which had to liquefy 
the metal and slag. These considerations involved the ques- 
tion of the height of the blast furnace, and the quantity of 
work it was capable of performing. The dimensions which 
would enable an iron smelter to produce a ton of metal with 
254 ewt. of coke burnt with cold blast, from ordinary clay 
ironstone, were at present to some extent a matter of specu- 
lation. At Lilleshall, however, foundry iron was now ob- 
tained at an expenditure of 274 cwt. (in place of 40 ewt.) 
with cold air, from the ordinary ironstone of the coal mea- 
sures, yielding a trifle over 40 per cent. Furnaces able to 
produce a ton of pig iron, under the circumstances described, 
with from 27 to 28 ewt. of coke, had not been in use more 
than nine years, prior to which they rarely exceeded 50 ft. 
in height, with a capacity of 6000 or 7000 cubic feet. In 
considering the nature of the change of action which would 
suffice to account for so marked an economy in the quantity 
of combustible required to produce the same result, as a re- 
duction from 40 to 274 cwt., it was necessary to keep in view 
a few of the facts connected with the action of the oxides of 
carbon on the iron oxides, as well as on the metal itself. 
These were explained, and it was stated that they had been 
the subject of a lengthened experimental research, the 
results of which were embodied in an article on the “ Che- 
mical Phenomena of Iron Smelting,” published in the 
Journal of the Iron and Stcel Institute. The mode of 
avoiding the loss from the decomposition of the carbonic 
acid, generated by the reduction of the oxide of iron, was to 
secure the latter operation being performed under circum- 
stances where the temperature was elevated enough to de- 
oxidise the ore, but was not sufficiently intense to have the 
resulting carbonic acid split up by carbon. This was se- 
cured by removing the region in which reduction, and also 
carbon impregnation, took place to a sufficient distance from 





the zone in which the materials were too intensely heated by 
the ascending gases. 

The position of what might be designated a perfect form 
of furnace had been thus far considered, without reference to 
the progress of events, or the order of improvement which 
led to its adoption. It was not so, however, in the year 
1827, when a height of furnace of 50 ft., with a capacity of 
from 4000 to 6000. cubic feet, fulfilled all the requirements 
deemed necessary by the iron smelter. About-the year 
named the late Mr. J. B. Neilson, M. Inst. C.E., conceived 
the idea that, by heating the air before it entered the blast 
furnace, an increased intensity of temperature would ensue. 
At the period of its introduction the “hot blast” constituted 
one of the most remarkable events in the history of the iron 
trade. Before attempting to point out what the author 
believed to afford the true explanation of the theory of the 
hot blast, he directed attention to one or two circumstances 
in connexion with its application, which, in his opinion, had 
been too little considered by those who had examined the 
subject. Thus, in treating Scotch black band, for every ton 
of iron made there was produced about half a ton of slag, so 
that in the hearth there had to be fused 30 cwt. of material, 
effected, in the days of cold blast, with 60 cwt. ofcoke. In 
Wales, and in some parts of England, the weight of slag 
was about 30 ewt. to the ton of iron, giving 50 ewt. to be 
melted at the tuyeres; and this was done with cold air with 
40 ewt. of coke. In France M. Dufrénoy mentioned cases 
where 20 ewt. of iron and 30 ewt. of slag were fused with 
25 ewt. of fuel, the air used being cold. Equally disregarded, 
as a matter of argument, had been the great difference of 
effect produced by the application of hot blast in the three 
instances quoted. In Scotland raw coal took the place of 
coke, but there was little doubt were coke still employed, 
30 ewt. would be amply sufficient with hot blast to do the 
work of 60 cwt. when cold air was used, giving 30 cwt. as 
the saving of furnace fuel. In England and Wales, for the 
cases given, 10 to 12 ewt. of coke was all the economy 
realised by the change from cold to hot air; and in France, 
upon the oceasion alluded to by M. Dufrénoy, the saving, if 
any, was so unappreciable that he reported the results there 
to be “ unfavourable to the use of hot air.” 

The law which the author believed determined the weight 
of fuel required to smelt ores of different kinds, and which 
constituted the value of the hot blast, was that the rate of 
reduction should not proceed less rapidly than that of fusion. 
When a furnace was driven with cold air, and was of in- 
adequate height, it had been shown that there was a loss of 
fuel; and this was explained by the fact that the reducing 
gases escaped before they had absorbed all the oxygen they 
were capable of holding, and before they had divested them- 
selves sufficiently of the sensible heat they contained. To 
retard fusion of a given quantity,of iron and slag, less ore and 
flux were given to be melted; and thus, in a furnace of in- 
ferior dimensions, the two functions were brought into 
harmony, of course at an expenditure of fuel. It by no 
means, however, followed that the quantity of fuel required 
to bring these two operations, fusion and reduction, into 
unison was the same in every case. In ores of similar rich- 
ness this would be so, did the oxide of iron they contained 
yield its oxygen with equal facility. This, the author had 
convinced himself, was far from being the case; and hence 
it need only be supposed that the Scotch black band was one- 
half longer time, or thereabouts, in surrendering its oxygen 
than another ore, to be satisfied that it was necessary to re- 
tain it one-half longer time in contact with the reducing 
oy It had been demonstrated at the Clarence Iron 

Vorks, by many weeks’ experience, that reducing the speed 
at which a furnace was driven was productive of no benefit 
from the escaping gases rising in temperature. Time, then, 
was the element which was required to make amends for the 
want of readiness with which a particular ore parted with its 
oxygen; but this was not the only disposable means, for the 
same result could be secured by a very moderate alteration of 
temperature. Thus calcined Cleveland stone at 410° Cent. 
(770° Fahr.) lost 37 per cent. of its oxygen; but when the 
heat was raised to that of dull redness, it was deprived of 
nearly double that quantity, the time of exposure being the 
same in each case. That it was time alone which effected 
the change, and not any mysterious virtue in the heat of the 
blast was proved by experience at Lilleshall, where, by heat- 
ing the air of a 53 ft. furnace, precisely the same result in 
point of economising fuel followed, as was obtained by raising 
the furnace to a height of 71 ft. 

It had now been shown that in the matter of fuel con- 
sumption a 71 ft. cold blast furnace performed as perfectly 
as one driven with heated air, and having an altitude of 
53 ft. The latter, it was true, turned out a larger make of 
iron (probably 200 tons as against 120 tons per week); but 
the former, without any apparatus to maintain or fuel to 
expend for heating the air, was able to do its work as 
efficiently, in point of fuel consumed in the furnace. 

There still remained to be considered the possibility of con- 
structing a furnace so large as to dispense altogether with 
the use of hot air without any sacrifice of the fuel used in the 
furnace itself; and afterwards to examine the effect of 
=e the benefit derived from a high temperature of blast 
with that obtained by enlarged capacity. ‘The first portion 
of this inquiry had already been answered, by showing that 
a reduction of 12} ewt. of coke was effected upon an ore only 
requiring, in a 53 ft. furnace, 40 cwt. of this combustible. In 
the next place, supposing, into a furnace sufficiently large to 
enable the ascending gases to divest themselves of their 
sensible heat, and to become saturated with oxygen, instead 
of cold air, the blast was admitted at a temperature of 9329 
Fahrenheit, then the same effect in point of increase of in- 
tensity would follow, as happened when the blast was changed 
from cold to hot in the lesser furnace; and some of the ex- 
traordinary consequences, supposed to be due to this addi- 
tional intensity of heat in the hearth should manifest them- 
selves, if the value of the hot blast were dependent thereon. 
Such, however, was not the fact, for the furnace having now 
sufficient capacity to permit the two functions of fusion and 
reduction to proceed in point of time in unison with each 
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other, instead of one heat unit in the blast doing the work 
of three or four previously evolved by the fuel, each unit of 
heat thrown in with the air did no more duty than one unit 
produced by the combustion of coke in the inside of the fur- 
nace. With combustible matter of the same commercial 
value, it would no doubt be simpler to obtain the necessar 
heat by the direct action of the blast on the fuel in the heart 
of the furnace. Inasmuch, however, as the air was now 
heated by the escaping gases, or by coal of little value, there 
was in spite of the law just referred to, a notable advantage 
in the source of heat rendered available by Mr. Neilson’s 
invention. The question, therefore, was the extent to which 
it could be substituted for that generated by the more ex- 

nsive description of fuel used inthe furnace. The chemical 
oe already alluded to, which regulated the power of car- 
bonic oxide to deoxidise an ore of iron in presence of a gas 
having a contrary tendency, such as carbonic acid, imposed 
a limit to the substitution of mere heat for heat accompanied 
by the carbonic oxide, the generation of which served as its 
source. In treating the ironstone of Cleveland, if 254 cwt. 
of coke, burnt under favourable conditions, could smelt a ton 
of iron with cold air, 4 ewt. of such coke could be saved if 
into the furnace a quantity of heat could be introduced with 
the blast representing the 4 ewt. in question. Supposing, 
however, that instead of being content with the blast being 
heated just enough to afford an economy of 4 cwt., which 
would be about 905° Fahr., the temperature was raised to, 
say, 1472° Fahr. This addition to the heat resources of the 
furnaces would immediately be felt all over its contents, and 
as soon as it reached the zone of reduction where the tem- 
perature was such that the carbonic acid therein generated 
was inert on carbon, this condition of things experienced a 
complete change, and the superheated carbonic acid now 
dissolved coke, which was productive of loss, both from the 
cooling effect of the reaction and from the actual diminution 
of fuel arriving for combustion at the tuyeres. Actual ex- 
perience demonstrated that excessive heat was simply wasted 
in the blast furnace to which it was applied. Where, how- 
ever, mechanical difficulties prevented a particular kind of 
ore being treated in a sufficiently capacious furnace, the 
structural defect found, no doubt, a valuable remedy in 
superheated air. 
shown, that a furnace 80 ft. high, with a capacity of 12,000 
cubic feet, emitted the gases as cool as one twice that size. 
Larger and — dimensions were adopted in the North of 
England, until a capacity of 41,000 cubic feet had been 
reached, without, in the author’s opinion, any commensurate 
advantage. 

The question of obtaining a minimum temperature in the 
escaping gases, representing as it did in the largest furnaces 
2 to 3 ewt. of coke, had been made the subject of direct ex- 

eriment. This was performed by removing the calcined 
ironstone from the burden of a blast furnace, and replacing 
it with an equal weight of slag and flints upon which car- 
bonic oxide was inert. The result was, as soon as the iron- 
stone was taken off, the temperature fell, and only began to 
rise again when it was replaced, proving that the reduction 
of oxide of iron was accompanied by an evolution of heat. 

The study of the conditions which determined the question 
of the quantity of fuel required to produce a ton of pig iron, 
was attended with considerable labour, and no inference 
could be drawn onthe probable behaviour of one ose by 
observations on another. Indeed, the phenomena connected 
with the operations of the blast furnace were liable to be 
affected by so many disturbing causes, that much caution 
was required to avoid arriving prematurely at any fixed 
opinions on the nature of a process so complicated as that of 
iron smelting. 


THE DANKS PUDDLING FURNACE. 
Supplementary Report on the Danks Puddling Process,* 
By Gxo. J. Syetvus, Associate Royal School of Mines. 
To THE Puppiine CommitTex, Iron anv Steet In- 

STITUTE. 

GENTLEMEN,—I have now the honour of presenting as com- 
plete a report on the scicntific aspects of this process, which, 
as one of the Commissioners to America, was witnessed by me, 
as the time at my disposal has allowed the consideration of the 
results obtained, has involved the investigation of questioys 
which at first sight may not oopene to be strictly within my ca 
pacity as a reporter upon Mr. Danks’s process, but it was hardly 

ible to avoid them, and they are of such wide interest, that 
feel sure the Iron and Steel Institute will not consider the 
time wasted which 1 have bestowed upon this portion of the 
subject. I refer more particularly to the questions as to 
whether silicon is capable of reducing oxide of iron to the me- 
tallic state, what proportions of silicon, sulphur, and phos- 
phorus usually shown in analyses of puddled bars, and like 
products, is really combined with the iron, and whether any, or 
all of this will pass into combination with iron, when the 
puddle bar is melted, either per se, or with a certain proportion 
of pigiron. The latter question is highly important with re- 
ference to the production of steel ingots by using wholly or 
partially the iron puddled in the machine from a class of pig 
that would not be fit for steel by any of the present processes, 
on account of the phosphorus which it contains. The consider- 
ation of the best method of working this process necessitates a 
slight review of the manufacture of the pig iron in connexion 
with this report. 

I. Theory of the puddling process :— 

Pig iron, as is well known, is essentially a compound of me- 
tallic iron with carbon in sufficient quantity to confer upon the 
product fusibility at a moderately low temperature, and compa- 
rative absence of malleability. A few other elements are very 
prone to unite with the metallic iron during the process of re- 
duction in the blast furnace at the same time that the carbon 
does, notably, silicon, sulphur, phosphorus, and manganese. As 
it is impossible, under existing circumstances, to use mate- 
rials in the blast furnace which do not contain at least the first 
three of these elements, the pig iron produced invariably con- 
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tains more or less of them. The proportions in which carbon, 
silicon, sulphur, and phosphorus unite with the iron depend 
upon the nature of the charge and the burden of the furnace. 

Nearly the whole of the phosphorus in the ore, fuel, 
and flux, will, under any circumstance, be found in the 
Pig iron produced, but the proportions of carbon, silicon, and 
sulphur, which unite with the iron, are more under the control 
of the blast furnace manager, and it is possible to produce a pig 
—_ which shall be comparatively free from either silicon or 
sulphur. 

hus, if the iron be worked very grey and the slag very busic 
by means of an excess of lime, the sulphur, as is well known, 
will pass almost entirely into the slag; but these conditions 
favour the reduction of silica and the appearance of silicon in 
the pig. On the other hand, by using a heavy ore burden, with 
materials to age a slag containing about 36 per cent. silica, 
47 per cent. lime, 17 per cent alumina, and a very white iron, 
the silicon may be reduced to an extremely low point, but then 
sulphur passes in large quantity into the iron. Pig iron pretty 
free from silicon may be obtained by using an ore comparativel 
free from quartz, such as the red Bilboa, hereafter mentioned. 
Usually a medium course is followed, and from 1 to 4 per cent. 
silicon passes into a grey pig, with only a few tenths per cent. 
sulphur, or from } to 1 per cent. silicon, with about the same 
per cent. sulphur, {passes into a white pig. Iron, with small 
quantities of carbon and silicon, comes from the furnace, usually 
less hot, and sets more rapidly than when it contains larger 
proportions of these elements, and the carbon is therefore sealed 
up in the occluded condition in the first case, and the metal is 
white, while in the latter case the time which the metal takes 
to set, allows of the separation of the carbon as mechanically 
intermingled graphite. As a rule, the more silicon the iron 
holds in solution, the more readily will the carbon be thrown 
out of solution. 
” Now, the object of the puddling process is to remove one and 
all of these foreign elements, and leave, as nearly as may be, 
pure iron. This is done by submitting the iron to a process of 
oxidation, whereby the carbon is converted into either carbonic 
oxide or carbonic acid, the silicon into silica, phosphorus into 
phosphoric acid, and manganese into manganous oxide. Whether 
the sulphur is oxidised and subsequently changed, or merely 
asses into the slag as sulphide of iron, J am unable to say, It 
13 usuaily tabulated as sulphide of iron in the slag. In the old 
process of puddling the oxygen for this purpose is obtained 
partly from the fettling employed, and partly from the current 
of free oxygen that enters at the working door, and passing over 
unprotected iron, converts part of it into oxide, which again re- 
acts upon the metallic bath during the rabbling process. In 
the Danks furnace, on the other hand, the position of the 
working door and the nature of the furnace and the lining, the 
whole of the oxygen is obtained from the fettling. 

Now, when the carbon is burnt by free oxygen, it can have 
no effect in reducing oxide of iron, but where the carbon is 
oxidized at the expense of the solid oxygen of the lining, the 
oxide of iron containing it must be reduced either to a lower 
state of oxidation, or, as is almost certain, to metallic iron, 
which increases the yield of metal. It appears also that under 
these conditions the carbon is oxidized to its highest point (I 
did not notice any blue jets of carbonic oxide during the boiling 
process), and, therefore, gives out its maximum duty. Thus 
the part of carbon acting per oxide of iron and converted into 
carbonic oxide would produce 3 
carbonic acid is produced 6% metallic iron would be obtained. 

With regard to the power of silicon to effect the reduction of 
oxide of iron, some doubt has been expressed, and, as far as 1 
am aware, the direct experiment has never been made. I have, 
however, made the following experiment, which I think proves 
the point conclusively: 5 grammes pure crystallised silicon were 
reduced to powder, and intimately mixed with 8 grammes 
Bilboa ore. The mixture was placed in a lime crucible, which 
was embedded in well-burnt lime in an iron crucible, and ex- 

din the muffle of a Siemens steel furnace for two hours. 

When opened, a bulky residue of silica was obtained, interspersed 

through which were fine metallic particles, and some small fused 
shots of metal. These were separated by the magnet and by 
washing, and were found to possess metallic lustre, to reduce 
copper salts to the metallic state, and to give off hydrogen when 
acted upon by acids. Ihave not yet further examined them, 
but hope to do so, and to communicate the result to the Iron 
and Steel Institute. 

As, therefore, solid silicon is capable of effecting the reduction 
of oxide of iron, it is almost certain that liquid silicon as it exists 
in molten pig iron must have the power to do so too. 

It is well known that phosphorus possesses the power of 
reducing many of the metals from their salts, but I am not 
aware that it has been proved to have this power upon oxide of 
iron. However, from the preceding experiment upon silicon, 
and the known avidity of phosphorus for oxygen, I am inclined 
to think that it has this power; but I have not yet made the 
direct experiment. 

The same must be said about sulphur. There is, however, 


some evidence bearing upon this point, as Dr. Percy had the 


experiment made of heating together sulphide and oxide of iron, 
and found that, while no metallic iron was produced, magnetic 
oxide was formed, and sulphurous acid given off. Where an 
excess of oxide of iron is present, I believe this to be the ordi- 
nary reaction. 

Metallic manganese appears, from the accompanying analyses, 
(see Derbyshire and Cleveland irons) to be completely oxidized, 
and I have little doubt its place is supplied by metallic iron. 

The following calculations show the probable amount of iron 
produced by the part of each of these elements:— 

C to CO. 
6 C requires 8 O to form CO. 
8 O derived from Fe, O, gives 183 Fe. 
1 C yields 34 Be. 
C to CO 


6 C requires 16 O to forin CO,. 
16 O derived from Fe, 0, gives 374 Fe. 
1 C yields 62 Fe. 
Si to SiO, 
14 Si requires 16 O to SiU, 





16 O derived from Fe, O, gives 37} Fe. 
1 Si yields 23 Fe. 


parts metallic iron, but if 


P toP, O,. 
81 P requires 40 O to P, O,. 
40 O derived from Fe, O, gives 933 Fe. 

1 P yields just over 3 Fe. 

S to SO, 
16 S requires 16 O to SO, 
16 O derived from Fe, O, (the Fe, 0, being 
converted into Fe, O,) requires 480 Fe, O, 
and gives 464 Fe, O,. 

158 — sone 18 Fe, O, and requires 
e ° 
Some sulphur passes into the cinder as Fe S, but what pro- 
portion or how the reaction occurs I have not yet made out. 
One part metallic manganese oxidised would yield nearly one 
metallic iron. 

It will thus be seen what a great advantage, in point of yield, 
it is to obtain the oxygen from the solid lining of the furnace. 
There is another advantage obtained by the revolving furnace, 
and that is, that every part of the molten iron is brought into 
more immediate contact with the oxide of iron then can be 
possibly done by rabbling. 

II. Mode of Fettling.—The revolving chamber, as has 
been- already described, is made with longitudinal wedge- 
shaped recesses, which act mechanically in retaining the initial 
lining in its place. This initial lining, which is composed of 
any ore free from silica, ground up and mixed with lime cream, 
is oe in like mortar ; and when dried becomes a refractory and 
sufficiently cohesive material to allow of the fettling being 
melted upon it without either melting itself or breaking away 
from the plates. It is advisable to use an antrydrous ore for 
mixing with the lime, as when a hydrate is used and the water 
of combination is driven off, the mixture becomes rather 
crumbly. 

We found this to be the case in putting the initial lining into 
No. 4 furnace, where the bridge was divided vertically into 
three sections, one of which was lined with lime and Iron 
Mountain ore, the other with lime and Blue Billy, and the 
third with lime and Bilboa. This last crumbled away in part, 
while the first retained its shape very well, and the second very 
fairly. Still even Bilboa answered its purpose, and stood very 
well in the body of the furnace. 

Upon the initial lining, a quantity of any ore free from silica 
is melted. It is of no importance for this purpose that the ore 
should be without water combination, as that, of course, soon 
disappears. Into the melted bath of ore, large solid lumps are 
thrown, and these being cold, cause the melted ore to set round 
them, and so fix them firmly, producing a rough internal lining, 
and thereby affording a greater amount of surtace to act upon 
the iron. It is not only necessary that these lumps should be 
moderately free from silica aud refractory, but also that their 
texture shall be such they do not crumble by heat, was found 
to be the case with ilmenite. Tap cinder from a “ cinder bot- 
tom,” that is, cinder which runs from a heating furnace where 
alittle bath of oxidized iron is used to protect the bottom plates 
instead of sand, fulfils all the conditions required for the ore for 
melting and for lumps; and where this can be had there is no 
need of seeking further for fettling. Where, however, this 
cannot be had, and ores free from silica are available, there is 
no need to resort to this; but on the other hand, where ores 
free from silcia are expensive, it would no doubt pay to oxidize 
scrap iron, or even puddle ball, and so make a proper oxide 
purposely. The scrap iron used by Mr. Danks merely serves 
this purpose. 

Ill. The ores taken out by the Commission were Hematite, 
Blue Billy, Pottery Mine, Bilboa, Lisbon, and Marbella. Ilme- 
nite is a titanic iron one. The sample taken out contained about 
40 per cent, metallic iron and 25 per cent. titanic acid. It isa 
highly refractory material, but was found to crumble by heat, 
and so did not answer well for lumps, but independent of this 
fault, the fact of its containing TiO, led me tocondemn it, since 
TiO, acts in many cases like silica, and the large quantity 
which I tind in the analyses of the puddled bars, male while 
fettling with this material, show tbat it is not suitable for the 
purpose. 
lue Billy.—This is the residue obtained from cupriferous 
pyrites, after extracting the sulphur and copper, by the well- 

nown processes. 

Its composition when dry is: 





Peroxide of iron ... oes nes .. 94.60 
Lead (as sulphate) ose ose ooo -75 
Copper... sii ne coe ove 30 
Sulphur... eve eee a ois 32 
Insoluble residue ... 4.02 
Phosphorus oo ese ee + absent 
Soda on oss one sad a -10 

100.000 


It is therefore rich in iron and moderately free from silica. It 
answered well for melting, to form the bath. 

Pottery Mine.—This is a calcined Staffordshire ironstone. 
It answered for melting, but from the large quantities of 
earthy matter which it contains, which tend to leave a bad 
cinder in the ball, I think there are plenty of other ores that 
serve the purpose better. 

(To be continued.) 








TasMANIAN TRAMWAYS.—The Mersey and Deloraine 
Tramway Company is taking measures to develope the coal 
deposits of the district through which its lines runs, The 
line, it may be added, was opened for traffic on New Year's 


Day. 


Tue Institution or Civin Enxertnerrs.—One of the 
notable features in the proceeding of this Institutién of late 
years has been the Annual Dinner. On these occasions the 
members have had the honour and gratification of receiving 
as guests many very distinguished men. The banquet this 
session has been appointed for Wednesday, April 24, at the 
Queen’s Concert Rooma, Hanover Square. Among those 
who have intimated their intention to be present are H.R.H. 
the Duke of Edinburgh, honorary member, H.R.H. Prince 
Arthur, the presidents of the various scientific and learned 
societies, besides several eminent statesmen, and representa- 








tives of different professions. 
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WOOD WORKING MACHINE FOR THE ROYAL ENGINEERS. 


CONSTRUCTED BY MESSRS. ALLEN RANSOME AND COMPANY, ENGINEERS, CHELSEA. 


In preparing mining and gallery cases, and other wood- 
work required in military engineering, various kinds of 
mortises have to be made, square holes have to be bored, 
and recessing and other operations have to be performed 
in a very peculiar manner, and in timber of very heavy 
scantling. This work has hitherto been done by hand, 
there being no single machine by which the various opera- 
tions could be performed. Realising the advantages which 
would result from the use of a machine in such cases, the 
Royal Engineers applied to Messrs. Allen Ransome and 
Co. for an apparatus which would meet their requirements. 
Messrs. Ransome promptly responded by producing the 
special machine which we illustrate in the accompanying 
engraving, and which we recently saw in operation at their 
works, No. 304, King’s-road, Chelsea. It may be described 
asakind of general joiner, although of a much heavier 
character than the ordinary machines of its class, and also 
differing from them in one or two essential particulars. It 
will be seen to consist of three main portions, a central 
framing, carrying the tool spindles, &c., and two working 
tables, both of which are removable, and can be taken 
apart from the central portion for transport. When work- 
ing, the outer extremity of the longer of the two tables is 
supported by a small screw jack. The lower portion of the 
central framing is hollow, and is fitted with a door, thus 
forming a receptacle for the tools. Fig. 1 in our engraving 
shows a front elevation of the machine, Fig. 2 being a plan, 
and Fig. 3 an end elevation. The apparatus is shown as 
arranged for the operation of tenoning on the long table, 
and for that of mortising on the opposite side. Figs. 4 and 
5 illustrate the method of forming the bare-face tenon, 
Fig. 6 representing the tool for boring square holes. 

The machine performs the varied operations of tenoning, 
mortising, boring, recessing, &c., in the following manner. 
The ordinary tenons are formed by saws, one being fixed 
to each of the horizontal spindles, and by which the 
shoulders are cut, the tenon being completed by two saws 
fixed to the vertical spindle. The thickness of the tenon is 


e 
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regulated by collars of variable depths which are placed 
between the two saws on the vertical spindle, and by making 
a corresponding adjustment in the elevation of the table 
which carries the piece of wood to be tenoned. The level 
of the top cutter spindle has also to be regulated so as to 
meet the cuts made by the horizontal saws. The wood to 
be tenoned is laid upon the sliding table and held by a cramp 
lever. The table is then pushed forward, and the tenon is 
completed at one operation, Several stancheons can be laid 
side by side on the table, and the whole tenoned at one 
time. Another description of tenon made is that known as 
the bare-face tenon, in which a square pin is left at the side 
of the end of a piece of timber as at Fig. 4. Here the timber 
is laid upon the tenoning slide, and heldin the same manner 
as ii it was to be tenoned. The saws are replaced by two 
adze blocks working on the vertical spindle, the slide which 
carries the top cutter spindle being worked by the hand 
lever at the head of the machine. The piece to be operated 
upon is first moved into such a position that the two hori- 
zontal cutters remove the portions of wood marked A A, Fig. 
4. The table is then moved forward tothe requisite distance, 
so that when the vertical cutter is brought down it removes 
the portion, B. A spring stop is provided for this work by 
which the carriage is moved up to the required position 
and securely held in place while the cut B is being made. 
Ordinary mortises are formed by a revolving bit, which 
is screwed into the reverse end of the-bottom horizontal 
spindle, the wood being cramped upon the sliding table, 
which is moved up to the work by a hand wheel working a 
screw, which passes through a nut attached to the lower 
slide. The piece to be mortised is made to traverse in front 
of the bit by the lever handle, seen at the short table of 
the machine. The length and depth of the mortise are 
governed by adjustable stops. From the action of the cutter 
the ends of the mortises are of necessity left semicircular, 
and are afterwards squared out either by hand, or by means 
of a special tool used for boring square holes, to which we 
shall presently again refer. Recesses in the ends of timbers for 











IRI B AULT. 





YY, 

mining cases are formed by cutters attached to a special 
adze block, which is fixed to the end, a, of the top hori- 
zontal spindle. The pieces to be recessed are placed edge- 
wise on the tenoning slide, and moved past the cutter, which 
for this purpose is prevented from moving vertically by 
means of stops. The hand-holes in the edges of the boards 
for gallery casings are formed by a similar cutter block to 
that used for making the recesses. As, however, the hand 
holes are required to be in the sides instead of the ends of 
the timbers, the pieces are packed one above the other upon 
the mortising table to the right of the machine, and the 
cutter block is fixed to the reverse end, 6, of the top spindle. 
The spindle is brought down by the lever, and the hand 
holes are simultaneously formed in the edges of as many 
pieces as can be placed on the table at one time. For 
cutting spaces out of the ends of mining case sides, cutters 
are screwed to a disc, which is fitted to the vertical cutter 
shaft, the pieces being laid on the tenoning slide as if to be 
tenoned. 

The square holes to which we have referred are formed 
by an auger working inside a square hollow chisel, shown 
at Fig. 6. The chisel has slots formed in its sides through 
which the chips made by the auger are discharged by the 
action of the tool. The piece of timber being operated upon 
is forced up to the tool by the screw motion attached to the 
slide. The cutting edges of the chisel square out the 
corners of the round hole left by the auger, thus as it were 
boring a square hole. Square recesses in the ends of the 
cap sills of the great gallery cases are made at the tenoning 
side of the machine, by a cutter fitted tothe end of the 
top horizontal ‘spindle, the piece being placed on the 
tenoning slide, and moved backwards and forwards between 
stops, the cutter being lowered gradually until the required 
depth has been ‘attained. The rotary action of the cutters 
leaves a slight round in the corners which must be removed 
by hand. The machine is also used for making dowels, 
which are formed by pushing up a square wood rod into a 
hollow chuck attached to the end of the bottom cutter 
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spindle. The square rod is passed through a rest having a 
equare hole of sufficient size to allow it to pass through 
freely. This rest is attached to the mortising table and 
prevents the cutter from wrenching the piece out of the 
hand of the operator, and prevents it from turning. 

We have now taken our readers through the varied 
operations this special machine has been designed to per- 
form, and which, indeed, we saw it perform in Messrs. 
Ransome’s machine-trying shop. It has been sent to 
Chatham, and will certainly prove a most useful addition 
to the implements already attached to the Royal Engineer 
Department. It is one of a set of machines to form part 
of a siege train, the others being a circular saw bench and 
a portable traction engine. The engine will be used for 
transporting the special machine and the saw bench on the 
march, and for driving them when they are required for 
use. The apparatus reflects credit on the ingenuity of its 
designers, and will doubtless be appreciated by the Royal 
Engineers, whose labours will be much lightened by its use. 








BRIDGE OVER THE VICTORIA DOCK CUT. 

Amonest the works recently completed in connexion 
with the Beckton Gas Works, is a railway bridge to convey 
a branch from the Great Eastern Railway to the works, 
across the Victoria Dock Cut. ‘The arrangements and de- 
tails of this bridge we illustrate on page 192. Fig. lisa 
side elevation, and Fig. 2 a plan, from which it will be 
seen that the bridge crosses the cut at a very oblique skew: 
the span on the square being 25ft., and on the skew 
59 ft. 8in. The clear headway, from the water level to 
the underside of the bridge, is 5ft. 8in., and the height 
from water to rail level is 8.35 ft. The bridge consists of 
two parallel main girders, 67 ft. 10 in. long, and 6 ft. 6 in. 
deep, with plated ends 3 ft. 6in. long, and the remainder 
divided into nine whole and two half bays, as shown. The 
top and bottom members of the girders are formed of plates 
18in. wide, and }in. thick, the maximum section being 
formed of two such plates, as shown in Fig. 4, which is a 
section through the centre of the bridge. Angle irons, 6 in. 
by 6in. by }in., complete the top and bottom members, 
and to these are rivetted the diagonals, which form the 
braces of the girder. These diagonals are formed of flat 
double plates varying in section from 6 in. wide by § in, in 
thickness at the abutments to Gin. by jin. at the centre. 
These plates, as will be seen, are grouped so that one set 
passes between the angle irons, forming part of the top and 
bottom flanges, whilst the other set passes on the outside of 
the angle iron. It will also be seen that at the ends they 
are widened out, in order to obtain sufficient stiffness. At 
the points of intersection the diagonals are secured together 
by rivets and distance pieces. The rivets used in the top and 
bottom flanges of the girders are } in. in diameter, and those 
employed in securing the diagonals are fin. The ends of 
the main girders, for a length of 3 ft. 6 in., are formed solid 
with a web plate # in. thick, finished at the end with a back 
plate, 18in. wide by $in. thick, and double angle irons, 
8in. by 8 in. by }in., and stiffened at the part next the 
diagonal bracing by double T_-irons, Gin. by 3 in. by 4 in. 
The triangular spaces formed between the diagonals and the 
top and bottom members of the girders are filled in with 
ornamental castings, as shown in Figs. 5 and 6; these cast- 
ings are bolted to the diagonals and the flanges by #in. 
bolts, as shown, and the castings were formed as shown in 
Fig. 9, to adapt them to the diagonals, one pair of which, 
to -ach bay, is close together, as we have seen, while the 
corcesponding pair is separated by the distance between 
the angle irons on the top and bottom flanges of the girders. 
The diagonals are so spaced that the points of intersection 
occur at intervals of 6 ft. 1 in., and this dimension rules 
the position of the cross girders, which are shown in 
Figs. 4 and 5. 

These girders vary in length and section, according to 
their position on the bridge, as will be seen by reference to 
Figs. 4 and 5. In the cross s<ction, Fig. 4 is shown one of 
the transverse girders of maximum width, the section of 
the same being giveu in Fig. 10. They are 18 in. deep, and 
the top and bottom flanges are formed of plates 10 in. by 
$ in. with angle irons 24 in. x 2} in. x } in., and web plates 
ye in. Two pairs of vertical T-irons 5 in. x2} in. <j in. 
stiffen the web plate. The end pilates are #in. thick. 
These girders are attached to the longitudinal girders, as 
shown in the section. The lighter girders, which are shown 
in Fig. 11, are formed of two angle irons top and bottom, 
8 in. X38 in. X§ in., and a web plate +4 in. thick. These 
beams rest at one end upon the abutments, and at the other 
upon the longitudinal girders. At the occurrence of each 
cross girder a vertical T iron 6 in.X3 in. X<} in. passes 
from the under side of the upper flange of the main girder, 
as far as the intersections of the diagonal, from which point 
it is spread out, as shown in the section, Fig. 4, and 
turned round at the bottom so as to rest on top of the 
cross girder to which it is rivetted. The flooring of the 
bridge is formed of 4 in. close planking, except between 
the rails, where the iron work is left uncovered. The 
planking rests upon timber packing pieces 9 in. by 4 in. 

The rails are carried upon longitudinal sleepers, 13 in. 
by 9 in., resting direct upon the cross girders, to which 
they are secured by two bolts, Zit. in diameter. ‘Tie 
bolts, fin. in diameter, and transomes, 6in. by 6 in., con- 
nect the longitudinal sleepers at intervals of 12 ft.2in. The 
abutments, upon which the superstructure of the bridge 
rests, are shown in Figs. 1, 2, and 3. They rest upon a mass 





of concrete, 6 ft. wide, carried down to a depth of 6 ft. 6 in. 
The walls are 3 ft. thick, with 8 ft. counterforts, 4 ft. 3 in. 
wide, asshown. The form of the wing walls are adapted to 
the skew of the bridge. Bed stones, 5 ft. by 2 ft. 6 in. by 
1 ft. thick, are placed at the abutments to receive the main 
girders, the bearing being made with a plate din. thick 
flush, rivetted on the underside, with a sheet of lead inter- 
posed between it and the underside of the bottom flange of 
the main girder. This arrangement is shown in Fig. 5. 
This bridge was designed and carried out by Mr. Frederick 
John Evans, M. Inst. C.E., the engineer to the Beckton 
Gas Works, and Mr. V. Wyatt, to whom we are indebted 
for the drawings and foregoing particulars, 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MrippiesBrover, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was a good 
attendance on ’Change, although a large number of iron 
masters were absent, having gone to London to attend the 
annual meeting of the Iron and Steel Institute, under the 
presidency of Mr. Henry Bessemer. The prices of iron 
were firm and were ruled by No. 3 ae disposed of at 80s. 
per ton. It was stated that one lot of No. 3 for immediate 
delivery had been sold for as much as 90s. perton. This 
sale was of course an exceptional one. There is no doubt, 
however, that where steamers are waiting for iron to complete 
their cargoes very high fancy prices are being paid for Pigs. 
How long this golden time of activity will continue it is diffi- 
cult to say. There are those who prognosticate a reverse at 
no distant period. Shipments are more active and trade 
generally could not be in a healthier condition. 


The Finished Iron Trade.—Continental orders for rails are 
placed in the North of England which will keep the mills 
going for months as fully as they have been going since 
the beginning of the year. All the plate makers are very 
busy, and angle and other kinds of iron are in great request, 


The New Works in the Cleveland District.—All the blast 
furnaces in course of construction are being hurried forward. 
Messrs. Gjers, Mills, and Co., Middlesbrough, will soon have 
their two new blast furnaces in full operation: The third in the 
new stack of Messrs. Samuelson’s blast furnace at Middles- 
brough, is now steadily at work. The finished iron works 
are fast increasing on Tees-side. The Lustrum Forge at 
Stockton has been started, and Messrs. Jaques and Co. at 
South Stockton; are making headway with their new puddling 
furnaces. We hear that a company intend erecting a 
number of Danks’s _— machines at Middlesbrough. 
Messrs. Richardson and Son at Hartlepool, intend putting up 
one of Mr. Spencer’s puddling machines to which we called 
attention last week, capable of manipulating about 1 ton of 
iron atatime. Puddling by machinery is attracting more 
attention than ever, and it is exceedingly probable that a 
very little time will now be required to perfect the machines 
before the public, and supersede hand puddling altogether. 

The Mines. — Throughout Yorkshire, Durham, and 
Northumberland, the pitmen are now working more re- 
gularly, the colliery owners having advanced wages as 
much as 20 per cent. 

Shipbuilding and Engineering.—In those branches of in- 
dustry, there is nothing new to report; both being as brisk 
as ever they can be. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Parkin Jeffcock Memorial Church, Mortomley.—About 
forty of the men employed in the erection of the Parking 
Jeffcock Memorial Church (St. Saviours), Mortomley, near 
Chapeltown, were entertained to dinner on Saturday last. 
The health of J. Jeffcock, Esquire, the architect, (James 
Brooks, Esquire), and of the contractors, were drunk. The 
church is not yet completed, but the major part of it is 
covered in. In all probability the church will be finished in 
a month or two. It will be almost unnecessary to remind 
our readers that this church is erected in memory of the late 
Parkin Jeffcock, C.E., who so nobly perished in the Oaks 
colliery disaster. 


The Russian Small Arm Factories.—It is stated that 
Messrs. Greenwood and Batley, of the Albion Works, Leeds, 
have in an advanced state a contract with the Russian 
Government for a small arms factory on a large scale at 
Tula—the Muscovite Birmingham. The same firm have, it 
is stated, orders in hand for two other Russian small arms 
factories. In order to push these forward the Albion Works 
are being considerably enlarged. The Russians have adopted 
the Berdan rifle, and is is evident that they intend making it 
on an extensive scale. 


Proposed Horbury Water Works.—It is contemplated by 
the local Board of Horbury, near Wakefield, to promote 
and carry out a water works scheme to supply the town and 
district. The Board invite any engineer who may so desire 
to inspect the district and lay down a scheme for their 
approval, 


Railway Foundry, Barnsley—At the Railway Foundry, 
Barnsley, a very active business is doing in steam pipes for 
the new Bessemer steel works of Messrs. Brown, Bayley, and 
Dixon, Attercliffe, Sheffield, and also for Sir John Brown and 
Company, Atlas Works, Sheffield. 


The New Blackwell Colliery, Derbyshire.—Messrs. Emer- 
son, Bainbridge, and Co., who are sinking a new collier 
between the Doe Hill and Alfreton Stations, on the Erewas 
Valley Railway, have just reached the top hard coal at a 
distance of 181 yards from the surface. The coal is of very 
good quality, and the seam is about 4ft. 6 in. in thickness. 
The shafts will be sunk until the black shale seam is reached, 





which lies at a depth of about 320 yards. Two shafts 
being sunk, each of them 14 ft. in diameter. A Ww 
ful plant is being put down, and the output will abc 
1000 tons per day. A branch line from the Midland Railw 
is being constructed as fast as possible. 


New Blast Furnaces in Yorkshire-—The <Aireside Hen 
tite Iron Company will have another very high blast furn: 
in blast in the course of the next few weeks. The W 
Yorkshire Iron and Coal Company are building two furna 
on the same plan and of the same capacity as three th 
already have; and the Farmley Iron Company are about 
put another furnace into blast. 


Midland Institute of Mining Engineers—Meeting 
Barnsley —On Wednesday evening last a special meeting 
the members of the Midland Institute of Mining Engine 
was held in their rooms at Barnsley in order to discuss t 
“ Mines Regulations Bill of 1872,” and making known th 
decision to a large meeting of coal owners and mine insp: 
tors to be held in London with respect to the Bill. 1 
meeting was very largely attended, representatives bei 
— from Derbyshire as well as from South and W: 

orkshire. Exception was taken to several of the claus 
amongst them being the one as to rendering harml 
noxious gases. Another clause—that relating to the e1 
ployment of boys under 13, and the limitation of their wor 
ing hours to thirty-six weekly—met with opposition fr 
those present. Ultimately the Institute decided to suppor 
Bill that would give power to employ boys nine or ten hot 
per day, leaving the question of education to the Educati 
Act. The question of throwing the responsibility of timb 
ing working places upon masters was ake discussed. It w 
decided that a miner should, under all circumstances, be he 
liable for the safety of his own working places. The opini 
of the meeting was also expressed that the examination 
underground managers should be properly defined in the 4 
before it passes into law. This view is concurred in by t 
National Association of Miners. 


Coal Cutting by Machinery.—A new coal cutting machi 
patented by Messrs. Gillott and Copley, has just been test 
at the Wharncliffe Silkstone Colliery, near Barnsley, w 
very satisfactory results. In 135 minutes a bank of coal 

ards long and 4 ft. 8in. thick was cut toa depth of 37 

he contents of this would be 80 tons. In connexion wi 
coal machinery, a hydraulic coal breaker, patented by } 
Chubb, of London, has just been tested at the Oaks Collie: 
The owners of that colliery are so satisfied with it that th 
have ordered four of the same kind. 








LARGE WROUGHT-IRON TUBES. 
To THE Epitor o¥ ENGINEERING. : 

Srz,—Can you, or any of your subscribers, kindly info: 
me where I could get some wrought-iron tubes made of t 
following description: Length, 6 ft. to 10 ft.; diamet 
20 in. to 30in. Thickness, } in. to }in.; the seams to 
either gas welded or neatly brazed, the external surfs 
being left plain and smooth? The tubes would require to 
galvanised all over, or if this is impracticable, the ends alo 
would suffice. 

I have hitherto failed in my endeavours to find any o 
capable of undertaking this work, or I would not venture 
trouble you. 

I enclose a stamped directed envelope for reply or repli 

am, Sir, yours truly, 








Tue Crvin anp Mgcuanicat Enorneens’ Socrery.—( 
Saturday last the members of the Civil and Mechanical E: 
gineers’ Society visited the works of the Metropolitan E 
tension of the Great Eastern Railway by permission of ¥ 
Edward Wilson, the engineer to the company. The obje 
of these extensions is to shorten the route from the main li 
at the outskirts of London into the City, by a crossing und 
Hackney Downs, and near London-fields in Broad-stre 
instead of going round, as at present, by Stratford, and al 
at the same time to open up a Jistrict at present unserved | 
any line, running from north to south. The members met 
the site of the new station in Liverpool-street, adjoining t 
existing Broad-street station of the North London Railwa 
The new station will be below the level of the gy al 
large quantities of earth have been removed by the co 
tractors, Messrs. Lucas and Co. These excavations show 
great depth of made soil, the accumulations of centuries, o 
cesspools and sewers being in great abundance. On the we 
side of the site isa heavy retaining wall, somewhat similar 
those at the Metropolitan stations. In the foundation a1 
backing of this wall some of the old material has be 
utili The North London Railway being on a viadu 
immediately alongside, and as before mentioned the ne 
works being below the level of the ground, it has been nece 
sary to underpin the piers of the viaduct, as well as t 
neighbouring houses on the east side of the course of tl 
line. This difficult work has been executed in a mann 
that reflects great credit on the contractors. Near Bric! 
lane the extension line crosses under the main line of t 
Great Eastern Railway at an angle of about 30 degrees. T 
old line is carried on a viaduct, the arches of which a 
elliptical. These had to be cut away, and replaced by girde 
carried on three continuous piers. This work created mu 
interest amongst the members of the society, the mode | 
which it was carried out being described by a representati’ 
of the contractors, who conducted the members over tl 
works. After passing under the Great Eastern main lin 
the extension rises by a steep gradient from under the su 
face of the ground to Winchester-street, which it cross 
over, and the line continues on a viaduct to Hackney Down 
where it runs into a cutting. Beyond the Mile-end static 
the works are in a very forward condition, and will short] 
be opened for traffic. "They were examined by the membet 
but being of the usual description of railway work, they « 
not need any special comment, 
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CONTENTS. 
AGE || PAGE 








Pp. 

Experiments and Researches on Torpedo Warfare ....seccseeseree 198 

the Effiux of Elastic Fluids .... 187 || Notes fromthe North ......+.++ 99 
The Ayresome Iron Works ...... 189 || Foreign and Colonial Notes...... 199 
Blast Furnace Economy ........ 190 | Notes from Cleveland and the 
The Danks Puddling Furnace .. 191 Northern Counties 199 
Wood-Working Machine for the Notes fromthe South-West 

Roya! COTS nececesrese-ve 193 || Notes from 1B ccccece 200 
Bridge over the Victoria Dock Cut 194 
Large Wrought Iron Tubes ...... 194 
Notes from South Yorkshire .... 194 
Locomotive Boiler Power.......+ 195 
The Iron nstitute 196 | 
Naval Architecture ......-++++s0+ 197 — 








ENGINEERING. 


FRIDAY, MARCH 22, 1872. 








LOCOMOTIVE BOILER POWER. 

THE publication in the English technical journals 
of accounts of the trial of the Fairlie engine on the 
Grange Colliery Branch of the Manchester, Sheffield, 
and Lincolnshire Railway on the 2nd of February 
last, has led to the discovery by an American 
contemporary that all Fairlie locomotives are— 
and necessarily must be—deficient in boiler power. 
This assertion does not in itself require any 
contradiction on our part, Mr. Fairlie’s engines 
have by their performances on all lines where they 
have been put to work, practically refuted the state- 
mentin a manner probably more convincing to most 
practical men than any argument which we might 
bring to bear upon the subject would be; but the 
fact of the statement having been made, and the 
argument by which it has been attempted to sup- 
port it, show that there exists, in some quarters at 
all events, a misapprehension respecting the relation 
between locomotive boiler power and esion 
weight, with which it may be well for us to deal. 
In the first place, however, it is desirable that we 
should lay before our readers the reasons which are 
urged to prove the deficiency of boiler power of 
Fairlie engines. 

It will be remembered by those of our rew. ots 


who read our account of the trial on the Grange 
Colliery Branch,* that on that occasion a Fairlie 
locomotive, built by the Yorkshire Engine Com- 
pany, of Sheffield, pushed (not pulled), first a train 
weighing 244 tons, and subsequently a train of 312 
tons, up a line having a gradient of 1 in 50 for 
1880 yards, and another gradient of 1 in 32 fora 
length of 396 yards, a portion of this latter gradient 
being on an S curve. Including the weight of the 
engine, the gross loads taken up were 299 tons and 
3674 tons respectively, and when the frequent 
curves onthe line, and the fact that the trains 
were pushed up, not pulled, are taken into con- 
sideration, the performance will be acknowledged 
to be one of the most remarkable ever accomplished 
by a locomotive. ‘The engine with which the trial 
was made—and which was one of ten in course of 
construction by the same builders for the Mexican 
Railway—had four cylinders, 15in. in diameter, 
with 22in. stroke, and was carried on two six- 
wheeled bogies, having wheels 3ft. 6in. in dia- 
meter, while it had a tube-heating surface of 1547 
square feet, and a firebox surface of 141 square 
feet, or 1688 square feet in all. The average weight 
in working order was 55 tons. On the occasion of 
the trial the engine was just out of the workshops, 
the injectors were out of order, and the fireman had 
never been on a Fairlie locomotive before, and 
these circumstances, combined with the fact that 
the foot plate was crowded up with passengers, and 
that hence the fireman was impeded in his duties, 
led to the engine having to be stopped for steam on 
both trips, in each case, however, a start being at 
once made, and the trains taken steadily over the 
remainder of the distance as soon as the fires had 
been got into a proper condition. 

It is on these facts—which, to save reference to 
our former account, we have deemed it desirable to 
recapitulate—that our esteemed contemporary, the 
Chicago Railroad Gazette, has founded a theory 
that Fairlie locomotives must necessarily be de- 
ficient in steam-generating power. It is urged by 
our contemporary that ordinary American freight 
engines, having a weight of but about 18 tons on 
their coupled wheels, have from 900 to 1000 square 
feet of heating surface, ‘‘or about 50 ft. per 
ton of adhesive weight,” while it is further stated 
that these engines ‘‘ oftener fail for want of steam 
than for insufficient adhesion.” Hence the conclu- 
sion is jumped at that in an engine having its whole 
weight available for adhesion, and in which, conse- 
quently, the area of heating surface per ton of 
adhesion weight is necessarily less than in the ordi- 
nary American type of engine, the boiler power 
must necessarily be deficient. 

The idea that in a locomotive engine the area of 
heating surface should vary in direct proportion to 
the weight available for adhesion is certainly novel 
to us, and we are, to say the least of it, astonished 
that in a paper like our contemporary, an attempt 
should have been made to set up such an utterly 
fallacious standard of comparison as that to which 
we have alluded. That the standard is really an 
absurd one very little consideration is requisite to 
prove. 

In a locomotive, as in all other forms of steam 
engine, the boiler is the great source of power, and 
it is the amount of evaporation which can be per- 
formed by the boiler which forms one of the limits 
to the power the engine is capable of developing. 
But twhile ,the steam generating capability of the 
boiler forms one of the limits to the power developed 
by the engine, it by no means forms the only limit, 
It is of no use having a large boiler if the cylinders 
are of insufficient capacity to employ the steam 
generated, or if the adhesion is insufficient to afford 
the required resistance at the speed at which the 
engine is to travel. Let us suppose, for instance, 
the case of a boiler evaporating 200 cubic feet per 
hour, and let us further imagine that the engine is 
of such a class that it requires half a cubic foot of 
water to be evaporated per hour for each horse 
power developed. In this case the boiler would 
give off steam capable of developing 400 horse 
power, or 13,200,000 foot-pounds of work per 
minute, and it would be essential that the cylinders 
should be of sufficient capacity to use this quantity 
of steam, and that the adhesion should be suffi- 
ciently great to offer the required resistance at the 
— at which the engine is moving. It is at once 
obvious that under these circumstances the resist- 
ance, and consequently the adhesion weight, required, 
is inversely proportionate to the speed at which 





* Vide page 94 of our number for February 9th last. 











the engine is running, or, in other words, that the 
slower the speed the greater is the amount of adhe- 
sion weight necessary to use up the power which a 

iven boiler capacity is capable of developing. 

hus, in the case of our example, a resistance of 
13,200 lb., with the engine moving at 1000 ft. per 
minute, or a resistance of 2640 lb., with the engine 
advancing at the rate of 5000ft. per minute, would 
equally serve to use up the 13,200,000 foot-pounds 
of work due to the evaporative power of the boiler, 
but whereas in the former case an adhesion weight 
of something like 30 tons would be necessary, in the 
latter, a weight of about 6 tons would suffice, 

It will seen from what we have just stated that 
instead of its being necessary that the heating sur- 
face of a locomotive boiler should be directly pro- 
portionate to the weight available for adhesion, as 
our contemporary so curiously urges, it is essential 
that the evaporative power should be proportionate 
to the adhesion weight divided by the speed at which 
the engine is to move when developing its maximum 
power—a widely different matter. Judged by this 
proper standard, the Fairlie engine tried at the 
Grange Colliery Branch, so far from being inferior 
in boiler power to the American engines quoted by 
our contemporary, is absolutely superior to them. 
The Mexican Railway is a line abounding with steep 
gradients, and it is when hauling trains up these 
gradients that the Fairlie engines will have to de- 
velope their maximum power, the speed probably 
not exceeding ten or twelve miles per hour, En- 
gines of the class instanced by our contemporary on 
the other hand, having but about two-thirds of their 
weight available for adhesion, have, as a rule, to 
develope their maximum power at speeds of from 
20 to 25 miles per hour, or, say, at double the speed 
available in the instance of the Fairlie locomotives, 
and, this being the case, it would follow that their 
area of heating surface should be twice as great 

er ton of adhesion weight as is necessary for the 

airlie engine. Now the latter weighs, in average 
working order, 55 tons, and has 1688 square feet of 
total heating surface, or 30.7 square feet per ton, 
and it follows, therefore, that the ordinary Ameri- 
can engines should have about twice this, or 61.4 
square feet per ton, to have a boiler power equiva- 
lent to that of the Fairlie engine, whereas they 
have but 50 square feet only. 

The fact that the speed at which an engine has 
to develope its maximum power has to be taken 
into account when proportioning the evapora- 
tive power of the boiler to the adhesion weight 
has long been practically recognised by loco- 
motive engineers, and hence it is by no means 
uncommon to find on some lines identically the 
same boilers used for the goods engines with 
six: wheels coupled, and express locomotives hav- 
ing but a single pair of drivers. In the former 
class the area of heating surface will average about 
34 square feet per ton of adhesion weight, while in 
the latter it will rise to about 85 square feet; but 
it certainly by no means follows from this that, as 
our contemporary would have us assume, the former 
engines are deficient in steaming power, while in 
the latter such power isin excess, In reality, the 
two classes are equally well proportioned; but 
while the goods engines will develope their maxi- 
mum horse pewer at speeds of from 20 to 25 miles 
per hour, the express engines will do the greatest 
amounts of work at speeds of from 50 to 60 miles 
per hour. 

It is affirmed by our contemporary that ‘it is 
impossible with our present knowledge of boiler 
construction to carry all the weight of the ma- 
chinery, fuel, and water on the driving wheels, 
and maintain the proper relation between the heat- 
ing surface and the adhesion weight;” but this 
statement is only accurate under certain conditions, 
We are quite ready to admit that if an engine is 
to be employed for hauling light trains at a high 
speed, there is certainly no necessity for the whole 
weight being made available for adhesion; but the 
fact by no means bears upon the case to which our 
contemporary expressly alludes. So far Mr. Fairlie 
has not been called upon to build an engine on his 
plan for working what may be called express 
traffic, but he long ago published designs for such 
engines, and these designs show that he is fully 
aware that in such cases the whole weight would 
not be required for adhesion, each steam bogie being 
shown with but one of its pairs of wheels used as 
drivers. This, however, is a matter into which we 
need notenter further here, The double-bogie engines 
hitherto built, have been constructed for hauling 
heavy loads at moderate speeds, and we agree with 
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Mr. Fairlie that under such circumstances it is ab- 
solutely necessary that the whole weight should be 
available for adhesion if the maximum amount of 
work is to be got out of the gma. The fact 
simply is that at starting, and at low speeds, the 
hauling power of a locomotive is limited by the 
weight available for adhesion (it being —— 
that ample cylinder power is provided), while at 
high speeds the limit is imposed by the steam 
generating power of the boiler, and it thus follows 
that so long as the speeds are very moderate the 
adhesion weight is required to be as large as 
possible. In all Mr. Fairlie’s engines the cylinder 
power is made equivalent to the adhesion weight to 
be utilised, and in fact the very engine which our 
contemporary regards as having an excess of ad- 
hesion weight was more than once made to slip 
during the trial on which his remarks are founded. 

Though scarcely relating to locomotive boiler 
power, we may notice here that our contemporary 
does not adopt the adhesion weight as a unit of 
measurement for area of heating surface alone, but 
actually applies it to the determination of the 
quantity of feed-water and fuel which an engine 
should carry. Says the writer: ‘‘ American engines, 
of the type we have described, are obliged to carry 
1800 gallons of water in their tanks, or 100 gallons 
for each ton of weight on the driving wheels. If 
the Mexican engine carried the same relative quan- 
tity, it would require tanks witha ee of about 
6200 gallons of water. The same thing is true of 
the supply of coal. If the adhesion of an engine is 
increased it can pull a greater load ; but the con- 
sumption of steam, water, and fuel is also increased 
in the same proportion.” This last statement is 
true, if distance be taken as the unit of measure- 
ment; but not necessarily so if the consumption 
per unit of time be considered, In other words, the 
consumption of coal and water per hour is not neces- 
sarily greater in the case of an engine drawing a 
heavy load, than in that of an engine hauling a 
light one. The simple fact is, that ifa line be worked 
with engines drawing very heavy loads, the water- 
ing stations must either be closer together than 
would be necessary if lighter loads were taken, or 
the engines must be made to carry excessively large 
quantities of water. If requisite, there would be no 
difficulty in adapting double-bogie locomotives to 
the latter alternative ; but in most cases it would be 
much preferable to provide more frequent watering 
stations. Lastly we find our contemporary recom- 
mending the adoption of an engine with a single 
boiler mounted on two bogies, one fitted with steam 
cylinders, and the other having merely carrying 
wheels, this last-mentioned truck being placed so 
as to support the weight of the tanks and fuel 
bunkers. All we need say about this plan is, that 
it was proposed by Mr. Fairlie some years ago, and 
it was included, we believe, in his original patent ; 
but it has long been abandoned by him as being, in 
all but a few exceptional cases, an arrangement in- 
ferior for numerous practical and well-known reasons 
to the double boiler type of engine which he now 
adopts. 


THE IRON AND STEEL INSTITUTE. 

ALTHOUGH the Iron and Steel Institute has been 
in existence barely three years, it has been most 
successful in its operations, and has proved of signal 
benefit to the important industries which it repre- 
sents, Notwithstanding the predictions of failure 
with which the inauguration of the society was 
greeted by a few whose mental obtuseness prevented 
them discerning the sphere of usefulness which was 
plainly open before it, the Institute has progressed, 
and continues so to doin no ordinary degree. But 
this is no matter for surprise, inasmuch as from the 
tirst it has had the support of the leading members 
of the iron trade, The Duke of Devonshire, as the 
first President, also co-operated heartily with the 
governing body, and contributed in no small degree 
to the success of the undertaking, so that at the 
present time it may fairly be considered to be firmly 
and securely established. During the last three 
days the Institute has been holding its annual 
general meeting at Willis’s rooms, under the Presi- 
dency of Mr. Henry Bessemer, who was supported 
by the Duke of Devonshire (past President), and a 
large number of members, 

‘The proceedings commenced on Tuesday last by 
a few congratulatory remarks from the President, 
who briefly referred to the marked success of the 
Institute, and complimented the meeting upon the 
full attendance of members upon the present oc- 
casion, These observations were followed by the 











reading of the report of the Council for 1871, from 
which document it appears that the number of 
members at the last annual meeting was 347, 
whilst its numerical strength at the present time 
is 424, besides 29 proposed members, whose names 
appeared in the voting list for election at the pre- 
sent meeting, and 30 more, for whom proposal 
forms have been received since the voting list was 
sent out to the members. In consequence of the 
interest manifested by foreign ironmasters in the 
Institution, invitations were sent to them, and it 
transpired that 19 were present at the meeting, re- 
presenting the iron interest all over the world. 
The report states that the Puddling Committee 
had during the year vigorously prosecuted their 
inquiries, and had made arrangements with Mr. 
Bodmer and Mr. Lester, of the Tees Iron Works, 
to visit the principal establishments in Great 
Britain, where improved appliances for puddling 
were in operation. Inasmuch, however, as we pub- 
lish the report of these gentlemen or another page, 
we need not enter into the details of their investiga- 
tions here, and the same remark refers to the ad- 
mirable supplementary report of Mr. Snelus, the 
first portion of which also appears in our present 
issue. The Council, in their general report, ex- 
ress the indebtedness of the members to Mr. 

enelaus, chairman, and to the other members 
of the Puddling Committee, for the trouble they 
took in connexion with the subject referred to them 
for investigation. The heavy expenses of this in- 
quiry have been partially defrayed by liberal con- 
tributions from the iron trade of the country, al- 
though the amount subscribed will not nearly meet 
the outlay. Further contributions are therefore 
needed, and will, we are convinced, be obtained 
without difficulty, considering the benefits which 
the Puddling Committee are conferring upon the 
iron and steel manufacturer generally. ‘he Council 
recommend the re-election of the Committee, and 
that the whole matter be left in their hands, to deal 
with in their discretion. 

It is satisfactory to find from the report that the 
Council propose to make arrangements for locating 
the Institute in London ; at present they have no 
offices in the Metropolis. Another subject for con- 
gratulations is the success which has attended the 
periodical issue of the Journal of the Iron and Steel 
Institute which commenced a year since. The 
journal is supplied gratuitously to members in 
place of the 7ransactions, in which form the pro- 
ceedings were at first communicated to them. By 
means of the journal the members are able to 
discuss any subject of importance between the times 
of the meetings, which are held twice in the year. 
Valuable information is also collected from abroad 
by the foreign secretary, Professor Forbes, and 
which is published in the journals, The Council 
touch upon a matter of special interest to the Insti- 
tute, the Devonshire Commemoration portrait, pre- 
sented at the present meeting by the subscribers 
thereto. It appears that some eighteen months 
since the Council were requested to make arrange- 
ments for commemorating in some suitable manner 
the valuable services rendered to the Institute by 
its first president, the Duke of Devonshire, It was 
ultimately resolved—subject to the approval of the 
president—that this acknowledgement should take 
the form of a portrait of the duke, to be presented to 
the Institute by the subscribers, This proposal 
having received the sanction of his grace, a small 
committee was appointed to carry out the arrange- 
ments. Subscriptions were obtained, and a full- 
length portrait of the Duke has been executed—or 
nearly so, for two more sittings are to be given by 
the duke—and it is intended to have the portrait en- 
graved, so that each member may be able to obtain 
a& copy. 

The report having been read and adopted, the 
treasurer, Mr. David Dale, presented a statement of 
accounts, from which it appears that the disburse- 
ments have exceeded the receipts by 152/. 3s., for 
which the Institute is indebted to its treasurer, 
This deficit, however, is much more than covered 
by subscriptions due from members, and by other 
available assets. But notwithstanding this, the In- 
stitute has much to thank Mr. Dale for in his al- 
lowing them the use of private money, which is con- 
trary to the general practice of scientific bodies. 
Following the treasurer’s statement came a number 
of resolutions, conveying the thanks of the meeting 
to the President and Council, to the treasurer, to 
the Puddling Committee, and to the commissioners 
who investigated the working of the Danks furnace 
in America. The vice-presidents and members of 





council were re-elected, as were also the Puddling 
Committee, and the committee appointed to report 
on the distribution of iron ores. This concluded 
the formal business of the meeting, and after a 
brief interval, the portrait of the Duke of Devon- 
shire was unveiled, and presented to the Institute, 
in the name of the subscribers, by Mr. I. Lowthian 
Bell, as chairman of the Portrait Committee. The 
general ee of the portrait justifies the ex- 
pectation that, when completed, it will reflect credit 
upon the artist. 

Upon the re-assembling of the members on Wed- 
nesday morning, Mr. J. Head, of Middlesbrough, 
read a paper upon the Newport puddling furnace. 
He apologised for obtruding a non-rotary furnace 
upon the meeting, when they’were being superseded 
by rotary machines, but his paper had been written 
before any definite information had been received 
respecting the Danks furnace. It moreover had 
special reference to the utilisation of waste heat and 
consequent economy of fuel, and contained the re- 
sults of a number of original experiments, so that 
the council of the Institute had encouraged him to 
bring it before the meeting. As this paper, together 
with engravings from the drawings by which it was 
illustrated, will be published in our next number, 
we need only here refer to the fact that the leading 
principle in Mr. Head’s invention consists in the use 
of a mixture of air and steam as the vehicle by which 
the waste heat is restored to the grate. The economy 
thus realised is as well established as it is remarkable, 
and is leading to the very wide adoption of the 
system. ‘The President, in proposing a vote of 
thanks to Mr. Head, complimented that gentleman 
upon the valuable nature of the improvements in- 
troduced by him, and upon the practical character 
of his paper. In the discussion which followed, Mr. 
Edward Williams asked how high temperatures 
could be measured so as to insure accuracy of results. 
He had never been able to take higher temperatures 
than 800°, and that with the Siemens apparatus. 
He considered the instruments in general use were 
imperfect. Mr. I. L. Bell concurred in this view, 
for he had found pyrometers disappear altogether 
when taking high temperatures. He had used 
platinum on the hearth of a blast furnace, where 
the temperature was stated to range between 3000° 
and 4000°; but he found that the platinum disin- 
grated. The problem certainly requires further in- 
vestigation, and Mr. Siemens’s electrical pyrometer 
is perhaps the most important step in the direction 
of its solution. Mr. Whitwell fully appreciated the 
success achieved by Mr. Head, and referred to the 
Wilson furnace, which was successful in experiment, 
but had not afterwards proved economical in prac- 
tice, which the Newport furnace had. 

When the discussion upon Mr. Head’s paper had 
been concluded, a further communication from the 
Committee appointed to report upon mechanical 
puddling was read. This report will be found on 
another page, but we may, however, observe, in 
passing, that both the Puddling Committee and the 
Commissioners who experimented with the Danks 
furnace have rendered a service to the iron trade of 
which we trust its members will not be unmindful. 
The faithful discharge of such duties as those 
gentlemen undertook deserves, if it does not de- 
mand, substantive recognition. In proposing the 
adoption of the report, Mr. Menelaus observed that 
he considered hand-puddling doomed, and that 
rotary puddling was an accomplished fact. All 
Mr, Danks had stated had been fully confirmed by 
the reporters, and the trade could now obtain a 
machine which puddled iron without difficulty, 
which gave a greater yield than was obtained by 
the hand process, and by which the quality of the 
iron was improved. The Puddling Committee had 
not yet arrived at a definite conclusion as to which 
was the best system of rotating furnace, but they 
hoped by the next meeting to be able to offer a con- 
clusive opinion upon the subject. Sir John Alleyne 
stated that he had examined both Danks’s and 
Spencer’s mechanical furnaces while at work, and 
he saw advantages in both machines. Mr. Spencer 
could produce small balls in his apparatus, which he 
thought was in its favour. This, however, was 
doubted by subsequent speakers, who held that one 
large ball was far better than several smaller ones. 
Mr. Hopkins stated that he was so satisfied with 
the results of the Danks furnace he had put up at 
his works that he was erecting others, and hoped 
in six months to have a complete puddling forge on 
this principle. The puddling was perfect, and 
better than could be done by hand, Some rails 
made from iron produced by the furnace had stood 
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five times the test that ordinary rails would. The 
President put the resolution to the meeting, and the 
report was adopted. 
he next reports read were the supplemental 
reports of Mr. Snelus, Mr. Jones, and Mr. Lester, 
to the former of which we have already referred. 
Mr. Snelus submits the results of his analyses of the 
samples brought away from the United States, and 
the first portion of his elaborate report is, as we 
have said, reproduced in the present number. Mr. 
Jones’ report deals with the commercial aspect of 
the question, whilst that of Mr. Lester has reference 
solely to the practical working of the Danks ma- 
chine. Mr. Jones refers to the circumstance that 
the general report of the Commissioners was neces- 
sarily confined to the actual results obtained at Cin- 
cinnati. He, however, goes farther and shows 
what the Danks machine will probably do in the 
future. He proceeds to form a comparative esti- 
mate of the cost of the two plants, that at present 
in use, and that of Mr. Danks. He takes works 
capable of turning out 600 tons of puddled bars 
per week as a means of comparison. Such an 
establishment, made up of 50 puddling furnaces 
without any mills attached, would cost in round 
numbers 33,000/. This estimate is formed with pig 
iron as a basis at 50s. per ton at the works, other 
materials and wages being in the same relative pro- 
ortion. ‘This would be exclusive of the cost of 
and and offices, and is the estimate of a plant in 
the Cleveland district. Another estimate is then 
given of the cost of Danks plant for turning out a 
similar amount of work. ‘This would be 34,000/., 
but then it is expected that 12 Danks furnaces will 
puddle as much iron in a given time as 50 ordinary 
furnaces, and no fewer than 10 shifts, if not more, 
of 10 cwt. charges are anticipated in 12 hours. Mr. 
Jones does not regard the Danks furnace as a good 
melter of iron, but he considers that it should be 
reserved for puddling alone. Cupolas could be 
erected wherein to melt the iron, so as to run it 
hot into the Danks furnace. 

Mr. Jones also gives two estimates of the rela- 
tive cost of production in the ordinary and the 
Danks system. In the Cleveland district the cost 
of puddled bars by the present system is 4/. 11s. 2d. 
per ton, taking pig iron at 50s. per ton, other ma- 
terials and wages corresponding. The anticipated 
cost of production by the erection of a complete 
Danks plant—the estimate being formed on the 
same basis as before—is 4/. 0s. 6d. per ton, giving a 
margin of 10s. 8d. per ton in favour of the Danks 
system. The author refers to the remarkable yield 
produced by this furnace, and to the fact that it 
reduces the fettling in place of melting it out, and 
is in that respect the most perfect machine that 
has ever been introduced to public notice. He ad- 
vances the opinion that rails and other articles will 
be manufactured from homogeneous blooms, and 
that rails so made will prove infinitely superior to 
the me rail at present in use. 

The third report—that of Mr. Lester—relates to 
the practical working of the machine. The author 
describes the system of fettling, charging, and 
working the charge, reference Toing freyuently 
made tothe general report of the Commission and 
its accompanying drawings. Indeed, as a matter 
of necessity, Mr. Lester repeats, to a considerable 
extent, the facts embodied in that report. His 
conclusions, however, are that no man or number 
of men can operate so perfectly as does the Danks 
furnace, and that it is not so much muscle, as in- 
telligence and care, that are required in working 
that furnace. 

Votes of thanks were accorded to the authors of 
these reports, and the meeting was adjourned to 
the following day. The members of the Institute 
and their friends, to the number of nearly 200, 
dined together at Willis’s Rooms in the evening, 
the President, Mr. Bessemer, occupying the chair. 

The proceedings commenced yesterday with a 
discussion upon the supplementary reports of the 
Commissioners, and in which several members took 
part. Testimony was generally borne to the value 
and efficiency of Mr. Danks’s invention as a means 
of superseding the severe labour of hand puddling. 
It was the expressed opinion of several present that 
hand puddling was worse done now than it was 
twenty years since, and that that was due, not to 
a deterioration in the skill of the puddler, but to 
the fact that good workmen declined the slavish 
work. The Danks furnace would, therefore, not only 
improve the yield, but also the quality of the iron. 
It was remarked that possibly the Danks might 


process, but this Mr, Siemens stated he did not 
think possible, as in a rotating furnace the high 
temperature necessary for that process could not 
be produced. Mr. Siemens further mentioned that 
he was investigating the question of reducing 
oxides into a metallic condition by means of rotat- 
ing apparatus. He had brought his experiments 
to such a successful point that he hoped shortly to 
make a communication to the Institute upon the 
subject. His process was just the converse of 
that of Mr. Danks. The question of the effect 
of the presence of silicon in iron was discussed, 
Mr. Riley deeming it rather an advantage than 
otherwise, although a few years since he held the 
opposite opinion, in common with others, He could 
get good working steel with 2.07 per cent. of 
silicon in it. Mr, I. Lothian Bell concurred, to a 
certain extent, in these views, although he held that 
the proportion of silicon must be very small. Mr. 
Siemens observed that if the iron contained too 
much silicon a greater amount of fettling was re- 
quired. Mr. Snelus confirmed the silicon theory, 
and stated that the presence of silicon mattered 
less in the Danks than in the ordinary process of 


puddling. The question as to whether the de- 
struction of the fettling in the Danks process 
was advantageous or not, in a commercial point 


of view, was discussed, and the majority of 
opinions were in favour of the reasonable de- 
struction of the fettling, as the yield of iron 
was thereby directly increased, and Danks furnace 
was fettledin an hour. This led to an opinion 
being expressed that iron could be made direct in 
the Danks furnace, but Mr. Snelus pointed out that 
this was not possible ; Mr. Danks had reached the 
utmost limit that could be at present attained in 
his process. Mr. Danks said he considered phos- 
og and silicon advantageous in iron treated in 
is furnace. With regard to cost, Mr. Danks 
observed that he could not give the cost of his ma- 
chine in England, but in America it was 1500 dols., 
or from 1800 to 1900 dols. put in working order. 
Referring to the saving of 10s. 8d., given by Mr. 
Jones in his paper, Mr. Danks considered justice 
was not done to the machine, He effected a saving 
of at least 1/. Mr. Jones here stated that he had 
been desirous of under-estimating rather than of 
over-estimating the saving effected, and had there- 
fore put it at 10s. 8d., which he knew was a very 
safe figure, and even that was a remarkable result. 
A vote of thanks to each of the authors of the sup- 
plemental reports brought the discussion upon them 
to a close. 

Mr. Spencer then read a paper upon his rotary 
puddling machine, in which the revolving chamber 
was made up of troughs fitted with molten tap. 
The results of working with this furnace were 
stated to have been highly successful, but as we 
propose publishing a full description of the appa- 
ratus, we need not here enter into its details. Mr. 
Spencer produces small balls in this furnace, and 
the opinion of the meeting was against this method 
of working, and in favour of a large ball which 
could be divided afterwards if required. Following 
the vote of thanks to Mr. Spencer, was a paper by 
Mr. Howson, descriptive of his rotary puddling 
furnace, which he had not quite developed into its 
most perfect form. As this paper will also be fully 
deoutet and illustrated by us, we need not here 
allude to it further. The last a read was b 
Mr. Paget on Dormuy’s steam worked rabble, whic 
it was stated is much used in Austria and France. 
A cordial vote of thanks to Mr. Bessemer for his 
able co-operation with the Institute as its President 
brought to close a highly successful meeting, during 
which much practical and useful information has 
been disseminated. We may add that the next 
summer meeting of the Institute is to be held at 
Glasgow, the Scotch ironmasters having given the 
members a pressing invitation. 








NAVAL ARCHITECTURE—No. V. 


THE DEVELOPMENT OF THE SCIENCE OF NAVAL 
ARCHITECTURE FROM THE YEAR 1860 TO THE PRESENT 
TIME. 

WE have shown that Mr. Froude, in his investi- 
gations on rolling, expresses the angle of inclination 
of a vessel at any time in terms of her “ periodic 
time” of oscillation in still water, and other quan- 
tities depending entirely upon the waves. Since no 
other element of the ship is involved he obtains the 
same results for vessels of all sizes and forms so 
long as this one feature, the ‘periodic time” in 





be worked in combination with the Siemens-Martin 





still water, remains constant. On this ground 


rested the only serious objections which were raised 
to Mr. Froude’s theory. 

It was pointed out that two vessels, one a very 
large one and the other a very small one, may have 
exactly the same time of oscillation in smooth water, 
and should, therefore, by the theory, behave exactly 
the same among the waves, although as a matter of 
fact they could be placed among waves which would 
scarcely disturb the one and yet be large enough 
to swamp the other. Again, the absence from Mr. 
Froude’s equations of any terms involving the form 
of the vessel between wind and water gave rise to 
still more serious objections. It had from the time 
of Atwood been considered as an established fact 
that when the wedges of immersion and emersion 
differed considerably in volume, this difference 
caused the vessel when rolling to rise and fall 
bodily and so produce a jerky and uneasy motion. 
This uneasiness, which was known to exist in the 
old ‘* Symondite” vessels in conjunction with great 
inequality between the immersed. and emerged 
wedges, Dr. Woolley attributed to the fact that in 
those vessels the axis of rotation was continually 
changing, and that it travelled through large dis- 
tances in the ship. It should be mentioned that 
although this latter cause of uneasiness is distinct 
from the rising and falling of the ship bodily, they 
accompany each other, and are both to be found in 
the most aggravated form in vessels with great flare 
in the region of the water line, It was urged that 
a vessel which rolled uneasily in still water could 
not be an easy ship among waves, because the rolling 
in the latter case would partake of the same character 
as in the former, although it would be modified in 
degree. From this view of the case it followed as 
a matter of course that Mr. Froude, by assuming at 
the outset his vessel to be of a form which would give 
isochronous rolling—a form which would give none 
of the above mentioned objectionable qualities of 
rolling in still water—had evaded the most difficult 
part of the problem, viz.: to find the effect of the 
form of a ship upon her behaviour, and by this means 
to discover the form most conducive to ease of 
motion at sea, 

The first objection concerning ships differing con- 
siderably in size is easily met by the statement that 
the theory is only advanced to meet the case of a 
vessel among waves large in proportion to her own 
size, and it is of little consequence that it fails in 
the case of her being among waves so small as to 
scarcely disturb her. ‘The question of form is, how- 
ever, one not so easily disposed of ; and the fact of 
its having been prominently put forward, and 
strongly insisted upon was of great importance, as 
it caused a very full investigation of the subject, 
and led to results which might otherwise have 
escaped attention. 

Mr. Froude dissented from the view that the rise 
and fall of the ship’s centre of gravity, or her 
bodily rise and fall while she rolls, is a cause of un- 
easy motion. Instill water, he says, the rise and fall 
of a ship’s centre of gravity is so small compared 
with the distances moved through in rolling alone, 
by parts distant from centre of gravity, as, for in- 
stance, the upper deck and sides, that it cannot, in 
itself, have a material influence on the uneasiness of 
the motion as a whole. ‘In an extravagantly 
Symondite ship, say of 60 ft. beam, rolling to an 
angle of, say, 20° each way in still water, the centre 
of gravity would only rise and fall through a space 
of 8 or 9in., while the ship’s side would pass 
through a space of about 20ft.” And this small 
bodily rise and fall of the ship, he contended, sinks 
into more apparent insignificance in the case of a 
ship among waves where she is lifted bodily through 
far greater distances in mounting from the hollows 
over the crests. Going on, then, to consider what 
is meant by ‘‘ easy motion in rolling,” and what it 
is which makes motion “easy” or ‘‘ uneasy,” he 
arrives at the conclusion that whether we make 
human sensation or mechanical stress our test, ease 
of motion in rolling depends solely upon the extent 
of motion and the frequency with which its direc- 
tion is changed. From this he argues that the real 
reason why ‘‘Symondite” ships which rise and fall 
bodily in rolling are often ‘‘ uneasy” is that they 
generally have an excess of stability, and so have a 
quick time of oscillation, and are liable to accumu- 
late large angles of roll. It is an undoubted fact 
that most of the old ‘‘Symondite” ships of the 
Royal Navy that were notorious for the violence of 
their rolling were as remarkable for their stiffness 
under canvas, and we are not aware of any case in 
which great uneasiness was combined with a small 








measure of stability. That the influence exercised 
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by the difference between the wedges of immersion 
and emersion d consequent bodily rising and 
falling of the ship) on the ease of rolling is greater 
than that attributed to it by Mr. Froude was clearly 
demonstrated by Professor Rankine in a paper to 
which we shall presently allude. Before doing so, 
however, we wish to e clear what itis we mean 
by the ‘‘ volumes or wedges of immersion and of 
emersion.” In speaking of the difference between 
the wedges of immersion and emersion when deal- 
ing with calculations of the stability of a ship at 
different angles of inclination, it is necessary to re- 
gard the water planes as all intersecting at the 
middle line of the water plane for the upright posi- 
tion. In dealing with the bodily rise or fall of the 
ship as she is inclined, it is not correct to view the 
difference between these wedges as being the cause 
of the vertical motion, because the difference 
may be zero, and yet the centre of gravity of the 
ship if not situated in the water plane may move 
ayeers or downwards. In fact, were the centre 
of gravity belov. -he water in the upright position 
it would rise, as the ship heeled, through a height 
equal to its original depth from the water multiplied 
by the versine of the angle of heel, and were it 
above the water it would fall through an equal 
distance, For this reason we are unable to accept 
Mr, Froude’s statement (it is only fair to add that 
in making it he was ‘speaking generally”) that 
‘the ship which rises bodily when she is inclined 
is.one of which the slope is outward above and 
inward below the water line, or if the slope is re- 
versed she will descend bodily when she is inclined ; 
while the ship which neither rises nor falls is one 
the form of whose sides is the same in character 
above the water line as below it.” In order that 
the difference between the solids of immersion and 
emersion may be a measure of the force which 
tends to impart vertical motion to a ship after a 
sudden roll, it is necessary that the inclined water 
plane which bounds these solids should be drawn 
at the same distance from the centre of gravity as 
the upright water plane is from it; in other words, 
it should be drawn tangential to a circle whose 
centre is at the centre of gravity of the ship, and 
which touches the upright water plane. We must 
be understood, therefore, to interpret the terms 
‘* solids of immersion and emersion” with the above 
qualifications in dealing hereafter with the vertical 
oscillations of a vessel. 

Following out the line of thought suggested by 
Mr, Froude as to the nature of uneasy rolling, and 
the causes which contribute thereto, Professor 
Rankine investigated the subject of vertical motions, 
and communicated the results arrived at by him to 
the Institution of Naval Architects in a paper ‘“‘ On 
the Comparative Straining Action of Different 
Kinds of Vertical Oscillation upon a Ship,” which 
is printed in the fourth volume of the Zransactions. 
He divides vertical oscillations into two classes. 
The bodily rising and falling of the ship due to the 
difference between the volumes of the solids of 
immersion and emersion he calls ‘‘ Dipping Motion,” 
and that due to her being lifted from the hollows 
over the crests of the waves he terms ‘‘ Heaving 
Motion,” 

Professor Rankine agrees with Mr. Froude that 
the intensity of the stress produced by a given 
oscillation ‘‘is proportional to the extent of the 
oscillation, and to the square of its frequency,” and 
that ‘‘ if we consider the permanent straining effect 
of a series of oscillations, as depending jointly on 
the intensity of the stress, and on the ste Bees 
with which it is repeated, that effect will be pro- 
portional to the extent of the oscillation, and to the 
cube of its frequency.” 

He shows that the total extent of the dipping 
motion due to one very sudden roll is nearly’ equal 
to twice the depth found by dividing the difference 
between the wedges of immersion and emersion by 
the area of the water plane ; and this:is easily seen 
to be small in every case as compared with the ex- 
tent of the heaving motion. Also in steady ships 
the period of rolling motion is less frequent than 
that of the heaving motion which keeps time with 
the waves, ‘‘ Hence,” he says, “if the iodic 
time of the dipping motion were the same with that 
of the rolling motion (that is a dip and a rise to each 
double roll) there could be no doubt of the accuracy 
of Mr. Froude’s conclusion, that the straining effect 
of the dipping motion is trifling.” 

But he shows that the periodic time of dipping 
motion never does coincide with that of the ing 
motion, being always less than it; and as this latter 





may be less than that of the heaving motion, it is 
quite possible that the greater frequency of the dip- 
ping motion may make up for its less extent, so as 
to make its straining action on the ship considerable. 
Of still greater importance is the fact pointed out 
by Professor Rankine that this dipping motion is, 
like rolling motion, liable to cumulative oscillations, 
and that when the periodic time of rolling happens 
to be an even mu we of the periodic time of 
dipping, the range of the dipping oscillations may 
go on increasing to an extent limited only by the 
resistance of the water. 

In investigating the amount of the straining 
action of the vertical oscillations, Professor Rankine 
assumes both the dipping and heaving motions to 
be isochronous, and he obtains expressions capable 
of easy application to numerical examples. For 
heaving motion these are: proportionate stress due 


to heaving motion, S=% ; comparative straining 

903 r , 
Re 

the re-action due to the oscillation bears to gravity, 

r is the mean radius of the orbits of the particles, R 

the radius of the ‘rolling circle’ whose circum- 

ference is the length of a wave, and T the periodic 


time of the wave. For dipping motion the formule 
given are: Proportionate stress due to dipping 
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motion, /’ = ; comparative straining effect 2 = 


T — 
903 2 ; when z is the half dip; g the ‘‘ mean depth 


where / is the ratio which 


effect I 
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of displacement,” or volume of displacement 
divided by the area of water line, and T’ the 
periodic time of dipping. Applying these formule 
to numerical examples, the heaving motion to the 
case of a wave 512 ft. long and 20.4 ft. high; 
and the dipping motion to a mean depth of displace- 
ment of 13 I. and extent of dipping 9 in. it is found 
that the straining action due to dipping is by no 
means trifling in comparison with that of the heav- 
ing motion, being less only in the ratio of about 4 to 
7. By means of results such as these, Professor 
Rankine shows that the quick period of the dipping 
oscillations may make up for the smallness of its 
extent, so as to make its straining effect consider- 
able; and that when taken in conjunction with the 
possible increase in extent of the dipping motion by 
accumulation, ‘‘ they confirm the prevalent opinion 
that the so-called ‘ Symondite’ form, which tends to 
produce dipping oscillations, is a cause of ‘ uneasy’ 
motion and of undue strain upon the ship.” 








: TORPEDO WARFARE. 
The Effect of Torpedos on Naval Construction® By C.W. 
ERRIFIELD, Esq., F.R.8., Honorary Secretary. 

THE only submarine attacks upon vessels which are as yet 
known to be effective, are those of the ram and the torpedo. 
Submarine gunnery has not yet attained a practical form, ex- 
cept in the restricted shape of plunging fire from flat-beaded 
projectiles. The object of the present paper has almost exclu- 
sive reference to torpedo attack. 

I may state at the outset, that no vessel can receive with 
impunity the effective application of a torpedo of very large 
size. The work of destroying the floating capacity of a ship, is 
out of all yer small, as compared with the work which 
it is possible to store in a submarine explosive of large size ; 
provided always that this stored work can be soph with 
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and 
destruc- 


certainty and efficiency, there is no alternative to t 
tion of the vessel. 

Nevertheless, torpedos must be encountered, and our task is 
to ascertain the conditions under which we are likely to en- 
counter them, and what expedients we must adopt in order to 
receive the smallest possible amount of damage from their de- 
structive power. 

Hasty conclusions have been stated, to the effect that, since 
armour-plated sides are no protection against an explosion taking 
place under a ship's bottom, therefore armour-plating must 
either be abandoned altogether, or extended to the bottom of 
ships. Either alternative is fallacious. We will deal with the 
second later. With reference to the first, that armour-plating 
must be abandoned, it is sufficient to consider what the ordinary 
use of torpedos must be, to see the error which underlies it. 
For to: used by ships at sea, the armour-plated ship will 
always have the same advantage as it has without the torpedo, 
in being able to receive with impunity the cannonade from its 
adversary. An unarmoured ship might certainly render pur- 
suit difficult by dropping torpedos in her wake; but she could 
not venture to att an armoured and strongly-armed ship 
iy means of movable torpedos—for she would be destroyed by 
the fire of her enemy, if she ventured within reasonable range 
for the use of her t jo attack. I do not say that this 
mode of attack is an ient one; but simply that the armour- 
plated ship has the same preponderance of efficiency with the 
t : me tae nia them. oa ds ; 2 

¢ torpedo be moored for the protection of ports and es- 
tuaries, and the obstruction of sounds and channels, I observe 
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that it is the business of the attacking fleet to remove 
obstructions, To prevent this removal, it is these 
to be necessary that the line of torpedos should be entiladed by 
coast batteries. Here again the armour-plated ship has th, 
same advantage as without the use of torpedos, 

It is true that, with very large and very efficient torpedos, j 
a place well calculated for their use, and supported by ver 
heavy and well-protected batteries, a channel can be made ab. 
solutely impervious to a fleet. But these conditions must be 
very heavily paid for, and po.nation has such resources as ty 
be able to expend them at every point; nor even if wealth 
did not fail, would there be time to place and replace 
them everywhere when needed. A great point is gained jn 
warfare, when you reduce your enemy to the alternative of 
using overpowering force, or of abandoning his object. 

Conceding, then, that there may be an irresistible torpedo 
attack, but observing that this is the exceptional case which we 
cannot provide against, and not the general case which we may 
attempt to meet, it remains to be considered what must be the 
type and what the structure of the vessel best calculated to 
evade torpedo attack, and to receive, without vital injury, the 
attack of torpedos of moderate size. : 

The avoidance of the torpedos themselves is mainly a tactical 
question. Nevertheless, it largely affects naval design, espe- 
os in the type of construction. Other things being alike, a 
small, handy vessel, with high speed and shallow draught, will 
avoid torpedos better than a large ship, or than one of inferior 
speed or inferior power of evolution. That is evident, even 
when both ships have to run the gauntlet of a line of torpedos. 
But the small ship of light draught has the command of many 
more channels, and many more parts of troad channels, than 
the larger craft, and will thus put the landward power to a far 
larger expenditure of these instruments for the protection of its 
coasts. 

The destruction of the smaller vessel by a torpedo will also 
be a less expenditure of life and material than that of the 
larger ship. It is true that if she runs foul of one, the smaller 
vessel is the more likely of the two to be sunk, and that is 4 
set-off against her facility of avoiding them; but there still 
remains an advantage in favour of distribution in small ships 
rather than of concentration in a few large ships. There is, of 
course, a limit to the distribution, as there is also to the pos- 
sible concentration. 

The principle of subdivision is one of the most effective means 
of meeting submarine attack; subdivision from large ships to 
small ships, within certain limits, and for certain purposes; and 
subdivision of large ships into small compartments, where size 
cannot be advantageously reduced. Cellular subdivision should 
be carried out where possible. 

It is worth while to point out that the partition of a ship b 
bulkheads does not necessarily mean cellular subdivision. A cell 
is a chamber which can be completely closed, and must there- 
fore have a tight roof, as well as floor and walls. This is of 
especial importance in torpedo warfare, for it is very desirable 
to have the power of expelling the water after it has gained ad- 
mission. In a closed cell, this is easily effected by forcing in 
air from the top, provided that the wound be low down in the 
cell. Ido not claim the credit of this idea. It was suggested 
by a paper read before this Institution by Admiral Sir E. 
Belcher, in 1865.* 

There are great difficulties in applying this principle of sub- 
division to the engine and boiler rooms—perbaps insuperable 
difficulties. I must content myself with pointing out the general 
advantage in this respect of the system of subdivision, and the 
necessity of placing as far out of reach as possible those portions 
of the ship to which it cannot be applied. 

I find, however, that I am not singular in the belief that the 
whole system of the marine engine in ships of war is in need of 
a thorough revolution. I bave no pretension to guide this 
revolution—I have neither the inventive genius nor the needful 
preliminary knowledge for it. Others, better qualified than 
myself to speak on these matters, have called attention to the 
unwieldly size and structural weakness of the cylinders—to our 
boiler rooms of enormous size, yet still cramped for want of 
space; to our hot and unhealthy stoke-boles; to our barbarous 
method of stoking—barbarous in respect of cruelty, as well as 
of clumsiness. . Is-it too much to hope that the unwieldiness, as 
well as the other defects of the system, may, at no distant period, 
meet with a remedy? : 

Cellular subdivision is the most obvious and the most im- 
portant principle in saving a ship from the consequences of local 
injury. Armour plating applied to the bottom of a ship is 
doubtless a protection against submarine gunnery (a danger we 
have not as yet to face), but it is not an efficient defence against 
torpedos. Armour plates are mere slabs, imperfectly connected 
both with one another and with the ship's structure, to the 
strength of which they contribute but very little, if even (all 
things considered) they do so at all. Apart from the proba- 
bility of their being broken up by a quick-acting explosive, like 
fulminate or nitro-glycerine, the plates, or part of them, might 
be driven home upon the ship itself, in such a way that their 
edges might sheer the skin plating and frames. It would, 
moreover, be impossible to give them any great thickness, on 
account of their weight; for every cubic foot of iron takes 7} 
cubic feet of di ement to float it. 5 a 

Whenever we have to encounter the effect of violent explosions, 
our first object is to make as imuch as possible of the impact 
expend itself in harmless directions; our second, to endeavour 
to gain as much as possible the time needed to change destruc- 
tive impact into mere motion. This latter is a task wins 
buffer performs in cushioning a blow. It gives time for the 
work concentrated in the i t to distribute itself. through a 
large mass, and thus to lose the intensity which is necessary to 
a disruptive or disintegrating effect. By what particular device 
we bring this about is ruther a:matter of structural convenience 
than of ive power. The most direct method of doing on 

to make the explosion take at as great & Cis 
tance from the vital:part of the ship—from its inger skin 
possible. Experiment and theory both lead to the conc 
that its action varies invereely as the square‘of the distance, 

® See his paper on “ The Construction of Armour-clad Ships 
of War.”—Transactions; I.V.4., vol. vi., p. 75: 
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the interposition of an increasing distance very soon 
— its destractive effect into a mere propulsion of the ship. 
If it were possible to keep off the torpedo from actual contact 
with the ship, by any device, like the spines of a hedgehog, or a 
wire shield outrigged, small torpedos would hurt her but little. 
For various reasons these particular devices are out of the ques- 
tion, and I only mention them as showing a theoretical principle 
which we should keep in view. 
(To be continued.) 








FOREIGN AND COLONIAL NOTES. 

Canadian Railways.—An application is to be made to the 
Parliament of the Dominion of Canada for an Act to allow 
the Northern Railway Company of Canada to consolidate the 
present leases from the Toronto, Simcoe, and Muskoka Rail- 
way Company and the North Grey Railway Company into 
one lease from the said companies, amalgamated under the 
corporate name of the Northern Extension Railway. The 
contract for the construction of the North Shore Railway 
Company has been awarded by the directors to Messrs. Smith 
and Keith, of New York. The price to be paid is 7,000,000 
dollars. The Piles Railway is included in the contract. The 
road is to be a first-class one in regard to construction and 
rolling stock, and work is to be commenced this spring. Mr. 
Legge, C.E., has made a report on the prospects of the 
Northern Colonisation Railway. 


Canadian Telegraphy.—The annual meeting of the Cana- 
dian Dominion Telegraph Company has just been held at 
Toronto. It appears that the subscribed capital stock of 
the company is now 264,000 dols., that its wires extend 
over 1176 miles, and that it has 83 offices now open in the 
rovince of Ontario. A close business connexion has been 
ormed with the Atlantic and Pacific Telegraph Company, 
so that the despatches of the Dominion Telegraph can now 
be forwarded all over the American Union. 


An American Ship Canal.—A joint committee appointed 
by the Maryland Legislature has arrived at Washington to 
secure congressional action in reference to the building of a 
ship canal between the Chesapeake Bay and the Delaware 
river. By this route coal can be shipped without going out- 
side, and much time and distance would be saved. Several 
heads of American Government departments and Congress 
men are stated to favour the project. 


Railways in New Brunswick.—There are now 388 miles of 
railway in course of construction in the province of New 
Brunswick. Of these lines 220 miles have to be completed 
within eighteen months. In all 768 miles of railway have 
been projected in New Brunswick, and this mileage will 
cost when completed 23,785,000 dols. Towards this sum the 
Governments of New Brunswick and the Dominion of 
Canada will contribute upwards of 16,000,000 dols. in cash 
and 1,720,000 acres of land. 


Toronto, Grey, and Bruce Railway.—Tenders have been 
delivered for the construction of the Bruce extension of the 
Toronto, Grey, and Bruce Railway from Mount Forest to 
Gorrie and Wroxeter station. The directors finally awarded 
the contract to Messrs. Mackenzie and Company, of Toronto 
and Owen Sound, their tender being the lowest. 


The Lehigh Valley.—In the Lehigh Valley there are 28 
blast furnaces whose aggregate annual production is now re- 
turned at 378,000 tons. The total production of pig iron in 
the United States in 1871 was estimated at 2,000,000 tons. 
Nearly one-fifth, therefore, of the present annual pig iron 
production of the Republic is duived thom this one valley. 


New Zealand Coal.—Preliminaries in connexion with 
works Pigeces at the Kawakawa coal mine have been com- 
pleted. The Government engineer (Mr. Carruthers) havin 
determined the route of the Kawakawa Railway, has Sipasted 
to the Minister of Public Works that it can be constructed 
within the limit fixed by law. 


Victorian Railways.—Mr. W. M. Fehon, who has been for 
some years traffic manager of Victorian Railways, has tendered 
his resignation, his reason being that he is about to become 
a partner in the firm of Messrs. W. M‘Culloch and Co., 
carriers. Surveys for new Government lines are about to be 
froceeded with in Victoria, and orders have been forwarded 
to a ee for 4000 tons of railway iron. A contract has been 
signed for the construction of the third section of the North- 
Eastern Railway of Victoria. 


Union Pacific Railroad.—This line has been more or less 
blockaded with snow this winter for the long period of 127 
days. It must not be inferred that traffic has been absolutely 
suspended all this time, but 34 days were consumed in the 

ssage of one train from Omaha to San Francisco. At the 
ast dates, the obstructions on the Union Pacific line existed 
between Larancia and Washaki. 


Australian Telegraphy.—The South Australian Govern- 
ment proposes to raise by loan an additional 100,000/. for the 
purpose of the great Australian overland telegraph. With 
reference to this important line it may be observed that at 
the last dates communication was opened as far as the Alice 
Springs Station in the Macdonnell Ranges, a distance of 1200 
miles from Adelaide. 


The United States Navy.—The amount appropriated by 
Congress for the United States navy for the year ending 
June 30, 1872, is 19,784,717 dols. The corresponding sum 
yepene to be amp cay for 1872-3 is 17,943,347 dols. 

onathan would thus appear to be aiming at economy in his 
naval administration. 


Atlantic Steam Navigation.—The Atlantic steamers have 
suffered severely from tempestuous weather during the 
winter. Two steamers have been withdrawn for repairs, 
several have been obliged to put into Halifax for coal, and 
the schedules of sailing days of all the lines have been dis- 
arranged. The Helvetia, which arrived at New York 
February 21, experienced a continuous hurricane from 


January 31 to February 9, a period of ten days, during which | in 
two seamen were swept overboard, while the heavy waves 








broke a hole 8 ft. long and 2 ft. wide in the smoke stack, 
wrecked the bridge between the paddle-boxes, and tore away 
the life-boats. 


NOTES FROM THE SOUTH-WEST, 

Labour in Wales.—Another colliers’ and miners’ strike 
commenced at Blaenafon on Saturday, originating in the 
dissatisfaction felt at the discharge of one of the miners, who 
was alleged to have been dismissed from his employment in 
consequence of the course of conduct pursued by him during 
arecent turn out. Two open air meetings were held on 
Saturday. 


Avonside Engine Company (Limited).—The directors, in 
presenting their report for 1871, state that the ‘insufficiency 
of work, to which they alluded twelve months ago, extended 
far into the earlier part of 1871. Trade has, however, im- 
proved within the last: six months to an extent which has 
recouped the loss previously sustained ; and after payment 
of many necessary allowances for renewals of premises and 
machinery, the accounts for 1871 show a balance of profit of 
5631. to be carried forward to the credit of 1872. The works 
being at present fully employed, the long depression which 
the business has passed through is at an end, and the 
directors expressed confident hopes of more encouraging re- 
sults, 


Morlais Castle Quarries —An old tramroad to Morlais 








—has been loading rails for the United States. Shipments 
pf coal have also been actively carried on, and are expected 
to increase. 


Truro River Improvements.—The tender of Mr, T. Wil- 
shire, of Falmouth, has been accepted for the prosecution of 
certain dredging operations in the Truro river, The Quay 
and River Committee of the Truro Town Council 
considering the desirability of strengthening the channel in 
front of the Newham railway wharf. It is are 
the West Cornwall Railwa Coupeny should un the 
formation of a new channel in front of its premises on con- 
dition of the Council ae the northern and southern 
approaches to the wharf. No definite decision appears to 
have been yet arrived at upon the subject. 








NOTES FROM THE NORTH. 
Guaseow, Wednesday. 

Glasgow Pig-Iron Market.—There has been another 
week’s exciting business in the pig iron market, and so 
rapidly has the price gone up, that it is practically impossible 
to keep abreast of them in making up a report for a weekly 
per. By the time the report is published, the prices may 
ave advanced 2s. or 3s. per ton upon the quotations at the 
time of writing the report. For instance, last Wednesday’s 
rices were 85s. 11d. cash, 86s. 74d. one month; but on 
‘riday the quotations were up at 89s. cash; there was a 





Castle Quarries is in course of substantial rep] t 
Hitherto stone has been conveyed over the line by means of 
small trams and horse power, but it is expected that the old 
style of locomotion will now be superseded by steam. 


Nantyglo and Blaina Tron Works Company (Limited).— 
An interim dividend of 4 per cent. has been paid to the 8 per 
cent preference shareholders in this company. A circular 
has at the same time been issued, stating that the terms upon 
which the preference capital was raised preclude the directors 
from admitting the ordinary shareholders to an immediate 
participation in the realised profits of the company. The 
interim dividends is paid upon accounts certified by the 
auditors. 


Pembroke Dock.—The ceremony of christening the ironclad 
turret-ship Thunderer, which will be launched on Monday, 
will be performed by Mrs. Meyrick, wife of Mr. T. Meyrick, 
M.P. Some thousands of persons are expected to be present 
upon the interesting occasion. 


Trade at Merthyr—The coal trade continues active at 
Merthyr, albeit that there are one or two minor strikes in the 
Merthyr and Rhondda valleys. The iron trade maintains its 
prosperity ; several heavy orders remain to be executed. 


‘Traction Engines in the West.—A traction engine has 
arrived at Truro from Ipswich. It is intended to facilitate 
the transit of iron ore from the mines near Perran and Cubert 
to Truro quay for shipment. The arrival of the engine pro- 
duced some little excitement at ‘Truro. 


The Severn.—On Friday the Severn Bridge Railway (No. 
1) Bill came before Mr. Examiner Robinson, and was opposed 
by the Gloucester and Berkeley Canal Company with re- 
ference to certain engineering points, the petitioners alleging 
inaccuracies in the levels. Atter hearing counsel on bot 
= the examiner reported a non-compliance with Standing 

rders. 


Midland Railway.—The Midland Railway Company has 
commenced its Bath and Evercreech branch. The line will 
leave the Midland system at Bath, and after running 26 miles 
it will join the Wilts and Dorset line at Evercreech. A 
junction will thus be effected between the great railway 
systems of the north, south, and west of England. The con- 
tractors for the new branch are Messrs. Walker, of West- 
minster. Some tunnelling and other heavy works occur in 
the first three miles from Bath. 


The Forest of Dean.—Trade continues good in the Forest 
of Dean district. In the Conderford Valley the colliers are 
now working on again satisfactorily. It is anticipated that 
as the weighing machine on the ~ top has been conceded 
at two of the principal works in Dean Forest the system will 
shortly become general. 


Clifton Extension Railway.—This line, upon which 700 
men are now working, is expected to be finished some time 
next year. It extends from the Bristol Port and Pier Rail- 
way to the Couth Wales and Midland lines through Redland 
and Montpelier. 


Emigration of Cornish Miners.—The Arragon steamship, 
which left Bristol for New York last week took out about 
120 passengers. A large proportion of these were Cornish 
miners. 


Block System.—The block system has been adopted on the 
Great Western Railway from the junction of the Wilts and 
Somerset line, near Chippenham, to the junction of the 
Bradford line near Bath. It is intended to still further 
extend the block system upon the Great Western lines. 


The Great Western Steamship Line.—Messrs. Pile and 
Co., of Sunderland, have launched the screw steamer Great 
Western, built for the Great Western Steamship Line be- 
tween Bristol and New York, of which Messrs. M. Whitwill 
and Son are the managing owners. The dimensions of the 
Great Western are: Length over all, 283 {t.; breadth, 
32 ft. 9 in.; depth, 23 ft. Her engines are 200 horse power 
nominal, and 1000 horse power effective ; they were built b 
the North Eastern Marine Engineering Company (Limited). 


Trade at Newport.—There has been a good demand for 
tonnage for the conveyance of railway iron to the United 
States. Shipments of bridgework and railway material have 
also been made for Vera Cruz, a large order being in execu- 
tion on Mexican account. Rails have been loaded for Por‘- 
land, Oregon. Steam coal has been in great demand. 


Briton Ferry.—The dock has presented a more encourag- 
ing appearance than for some time past. A large American 
ship—the Thomas Harward, of New York, 1175 tons burthen 





tion, however, and 88s. 14d. cash and 88s. 104d. one 
month were the closing prices. Monday's market was again 
strong, the highest quotations being 89s. 9d. cash to 90s. 6d. 
one month, closing firm. At the opening yesterday morning 
prices were firm, but afterwards declined. The highest rates 
were 89s. 6d. cash and 90s. 8d. one month. e market 
opened quiet to-day; down to 88s. 3d. was accepted, the 
cash price closing firmer, 88s, 9d. cash paid and buyers over, 
sellers 89s. cash in a few days. During last week 8038 tons 
of pig iron were withdrawn from Carmal and Co.’s stores, 
making 14,638 tons from the first of the month, and 44,782 
tons since Christmas. Last week’s shipments were— Foreign, 
14,311 tons ; coastwise, 6255 tons; total, 19,596 tons; corre- 
sponding week last year, 13,644 tons. The quotations for 
special brands of No. 1 iron are—Gartsherrie, Coltness, 
Summerlee, 110s.; Glengarnock, 108s.; Langham, Calder, 
ag: ge esa Eglinton, Dalmellington, 105s.; Carron, 
102s. 6d. : 


Garleton Ironstone Mine, Haddingtonshire.—This mine is 
supplying a large quantity of hematite ore of first-rate 
quality. The working is carried on with much vigour by 
the new lessees, the Coltness Iron Company. 


Saracen Tool Works.—At the annual festival which the 
employés engaged at these works held last week, it was an- 
nounced that the Glasgow business had been in existence 
about three-quarters of a century, and the Edinburgh busi- 
ness above a century. The proprietors of the works, Messrs. 
Alexander Mathieson and Son, have still in their employ- 
ment one workman who commenced his apprenticeship with 
them about sixty years ago. 


New Dredgers for South America.—Messrs. Storry and 
Smith, civil engineers, Glasgow, are about to give out orders 
for the other three dredgers which are required for the river 
and harbour improvements which they have in hand in 
South America. 


British Fisheries Society and the Wick Breakwater.—The 
directors of this Society have recommended the shareholders 
to advance about 10,000/. to cover the liabilities on the Wick 
harbour works up to the present time. ‘The breakwater has 
recently been exposed to two very severe agra A ales, 
and has sustained some cee: but the concrete blocks at 
the extreme end of the works have not been injured, and this 
appears to show that solid cemented masses will resist the 
force of the waves better than the best masonry, however 
large the stones, and however strongly they may be bound 
together. It is proposed to repair and strengthen the erec- 
tion up to the point already reached. Before proceedin 
further seawards, it will be necessary to obtain additional 
funds, and the directors of the Fisheries Society think it 
advisable to suspend operations for a year in order that the 
stability of the work may be thoroughly tested. Messrs. D. 
and T. Stevenson, the engineers, report that the breakwater 
sustained damage during the last gales, when, for a period of 
about twenty days, with little intermission, the work was 
exposed to the impact of waves about 30 ft. high, and which, 
on striking the work, projected the spray to a height of about 
200 ft. The force of the sea which struck the breakwater was 
so enormous that blocks were fractured having the same 
density as granite, and having a strength three times ter 
than that of Craigleith stone—a fact unparalleled in the 
history of seaworks. Messrs. Stevenson are of opinion that, 
if left orgeee. the sea will ultimately make a breach in the 
wall by shattering the stones, and think the directors should, 
if possible, arrange, in preference to extending the work next 
season, to deposit blocks of cement rubble of 80 to 100 tons 
weight outside of the wall, which would not only protect the 
wall itself, but tend to tranquiliise the water inside of the 
harbour. They estimate the cost of depositing concrete 
blocks in front of the outer portion of the breakwater, which 
is most exposed, at about 80007, 





Messrs. Toomas WINGATE AND Co.—In the course of an 
address delivered to the workpeople employed by this firm at 
their annual social meeting, held on Friday last, it was 
stated by the chairman that during the past year the firm 
had completed twenty different contracts, and amongst that 
number the largest dredger in the world, for the Dublin 
Port and Docks Seante about 1100 tons, builders’ measure- 
ment, and capable of lifting about 1000 tons of soil per hour 
from a depth of 4) ft. Frey had sent similar vessels to 
Guayaquil, Bahia, Rio Grande do Sul, and were in process 
of completing one for Buenos Ayres. Of the work in course 
of construction t screw steamers, of about 2000 tons each, 


were also on hand for the new Transatlantic line of Messrs. 
Lewis T. Merrow and Co. 





ENGINEERING. 


(Marcu 22, 1872, 








NOTES FROM PARIS. 
Par, March, 17, 1872. 
BLEACHING TISSUES. 

M. BAsTaxRrr, some years since, devised a method for pre- 
the fibres of hemp and flax. The apparatus was 
based upon the employment of a steam injector, throwing 
steadily, in the ferm of a finely divided rain, alkaline 
liquids and the water employed for washing the fibre. The 
inventor has now extended the application of the same 
principle to silk and woollen fibres and fabrics, and, accord- 
ing to the Moniteur des Fils et Tissus, the apparatus has 
been established in various manufactories, especially at 
Roubaix and St. Denis. Instead of placing in a close 
chamber, where the materials to be bleached were deposited, 
the ordinary chafing dishes full of burning sulphur, M. 
Bastaert produces combustion in a receiver placed on the 
grate of a furnace, and covered with a hood. The air re- 
quired for feeding the furnace comes in beneath the grate 
by openings made in the side of the ashpit, traverses this 
grate, becomes saturated with sulphurous vapours, and 
rises in the uptake, formed of a sheet iron tube. This tube 
is closed on top, and is intersected horizontally by another 
tube of the same diameter, in the centre of which is placed 
a steem jet. The jet draws with it the air charged with 
sulphuric acid, and projects it into the chamber in which 

are placed the threads or fabrics to be blanched. 

The expense of the steam in this process is more than 
counterbalanced by the economy in time obtained, the 
operation taking only three instead of twelve hours. It 
seems, besides, that the properties of sulphurous acid gas, 
without being changed, are intensified by the presence of 
the steam, which renders them more penetrating. The 
ventilation of the sulphur chamber can be also effected 
more rapidly, when the workmen desire to obtain access to 
it, for, by using the jet, air can be drawn in in great abund- 
ance. The manipulation is very simple, depending entirely 
upon one steam cock, and the process may be rendered more 
economical by utilising the sulphur after it has passed 
through the apparatus. 


Measunine Vesseis on Tue Suez CANAL. 

We have already called the attention of our readers to 
the labours of a Commission appainted by the General Com- 
pany of the Suez Canal, to consider a new mode of adjust- 
ing the rights of tonnage, which should be applicable to all 
the ships traversing the canal. At a meeting of share- 
holders held in Paris on the 12th inst., M. Ferdinand de 
Lesseps, in the name of the administrative counsel, explained 
the details of this important question, and he described the 
motives which led the counsel to have recourse to the labours 
of the Commission, by whose advice he announced they had 
been guided, and he made known the decision arrived at. 
This decision, based upon many considerations, is as follows : 

1. From the Ist of July, 1872, the company of the Suez 
Canal will assess the tolls for navigation at 10 francs per 
ton of the real capacity of the vessel. 

2. The gross tonnage inscribed on the ship’s papers, 
gauged by the English method actually in use, will serve as 
the basis for the calculation. 

8. Ships of all nations, whose papers do not indicate the 
tonnage fixed according to this method, will be measured by 
the rules laid down by the International Commission of the 
Lower Danube. 

4. Ships not carrying papers, or having them incomplete, 
will be gauged by the agents of the company, according to 
the rule actually in use in England. 

5. All the covered spaces, which may not be comprised 
in the official tonnage of the ship, will be gauged by the 
agents of the company according to the rule actually in 
use in England. The tonnage obtained thus will be taxed. 

6. Government ships will be submitted to precisely the 
same rules as those which apply to trading vessels. 

In adopting as a base of collecting taxes the tonnage re- 
sulting from the method of measurement, according to the 
rules mentioned, the Suez Canal Company reserve to them- 
selves in the future the adoption of any new mode of 
gauging, which will present advantages of exactness, su- 
perior to that in use. 

Ten shareholders maintained that the Administration, 
in arriving at this decision, had acted contrary to the 
Statutes. Thereupon the Council appealed to the meeting 
to know if they had in any way exceeded the limit of their 
powers, and the motion of the objecting ten was actively 
and promptly negatived. 


Tue New Prsru Brivce. 

We learn, with much satisfaction that a French manu- 
facturing establishment, that of M. Ernest Gouin and Co., 
has obtained the contract for the new bridge to be erected 
at Pesth, in the competition for which most of the im- 
portant Continental firms and a tew English ones took a 





== 





Tux Svez Canat.—The original estimate as to the cost of 
the Suez Canal amounted to only 5,200,000/., while the 
actual of capital to the close of last was 
17,812,3152. In this heavy total of 17,312,315/., the outlay 
on works figured for 10,600,000/.; interest on capital during 
the progress of the works, 3,260,000/.; and general ’ 
pg eee apne » &c., for 3,400,0007. It follows 
that the properly so-called do not in the capital 

for more than two-thirds of whole amount. 
can be said by way of hope and encouragement is 
receipts are now sensibly increasing. 


RECENT PATENTS. 

Tue following specifications of completed patents are all 
dated within the year 1871 ; and that year should be given 
in ordering them, at the annexed prices, from the Great 
Seal Patent Office, Chancery-lane. 

(No. 787, 8d.) John Pinchbeck, of 27, Leadenhall- 
street, patents the form of elastic tyre for traction engine 
wheels, which we illustrated on page 319 of our eleventh 
volume. 

(No. 788, 6d.) Stanislas Janicki, of St, Petersburg, pa- 
tents the arrangement of floating dock, illustrated and de- 
scribed by us on page 198 of our last volume. 

(No. 790, 8d.) Thomas James Smith, of 166, Fleet- 
street, patents, as the agent of Theophile Rousselot, of Paris, 
a mode of constructing sugar mills, shown in the annexed 





sketch, the object of the arrangement of frame adopted 
being to facilitate the removal of the lower rolls when 
necessary. The caps of the lower roll bearings are also 
tied together, as shown, these ties being intended to take the 
strain arising from the squeezing of the cane. 

(No. 806, 8d.) Matthias Neuhaus, of Surrey-street, 
patents, as the agent of Edward Adolfe Hermann Beuther, 
of Achen, Germany, various improvements in the details of 
the Beuther axle box for railway vehicles, already described 
in our pages. 

(No. 808, 2s.) George Sidney Ford Smith, of Man- 
chester, patents arrangements of machinery for producing 
finished nuts from forged blanks. This machinery is 
adapted for the production of finished nuts in large quanti- 
ties, and appears calculated to produce good work. It 
would, however, be impossible for us to describe it briefly. 

(No. 809, 8d.) Henry Cherry, of 3, Walmer-terrace, 
Birmingham, patents an arrangement of pulley block, which 
we can best explain by referring to the annexed sketch. 


From the latter it will be seen that the hoisting chain passes 
over a chain wheel, A, having cast in one piece with it the 
internal bevel wheel, E. This bevel wheel is geared into 
by a smaller bevel wheel, F, which is mounted on the boss 
of the wheel, G, over which the hand chain passes. The 
boss, H, of the wheel, G, is not only eccentric, but it is, as 
it were, canted, so that while one edge of the wheel, F, is 
in gear with F, the opposite edge is kept clear, as shown 





in Fig. 2. The wheel, F, it will be noticed, has an arm, J, 
cast on it, the end of this arm entering a recess, K, in the 


frame, and thus keeping the wheel, F, from revolving. The 
whole forms an ingenious arrangement of epicycloidal 
gearing. ° 


————3 


NOTES FROM GERMANY. 
Born, March 19, 1872, 
Tue Unton Iron Company. 

Some days ago the amalgamation of three distinct iron 
and steel companies of Westphalia took place at Berlin 
when the companies of Henrichshiitte, New Schottland, and 
Dortmundhiitte were formed into one large concern, under 
the name of Union company for mining iron, and for 
steel industry, with a capital of 1,650,0002 in ordinary 
and 600,000 in preference shares. The banking firms 
principally: interested in this concern are Messrs. Roths- 
child, of Frankfort, Oppenheim, of Cologne, Disconto 
Company of Berlin, and Provincial Disconto Company, of 
Hanover, besides some wealthy private gentlemen in Rhine- 
land and Westphalia. The works, which come now under 
joint management, are well established. Henrichshiitte 
owns four large blast furnaces, a forge and rolling mill, 
with 56 puddling furnaces, a Bessemer steel works, the 
coal mine Karl Friedrich, and very good iron mines in 
Westphalia, Nassau, and Siegenland, yielding carbonates 
brown and red hematites, and black-band ore. New 
Schottland brings into the new company two blast furnaces 
at Hasslinghausen, two at Horst, two large forges and 
rolling mills at Horst and Aplerbeck, Bessemer steel works 
at Horst, besides two black-band iron mines, Hidding- 
bausen and Neusttiter. Dartmundhiitte owns a very large 
forge and rolling mill at Dortmund, containing above 100 
puddling furnaces, besides the two blast furnaces of Goth- 
fresen, and the large coal mine Gluckauf, near Dortmund. 
These works will be capable of producing from their own iron 
and coal mines 100,000 tons of pig iron, besides 150,000 
tons of rails and wrought iron, and 20,000 tons of cast steel 
per annum. They are very well situated in the midst of 
the coal basin of the Ruhr, and have ample railway facili- 
ties in every direction. 





GERMAN AND FRENCH STEEL. 


The “ Bulletin of the French Committee of Forges” gives 
an interesting comparison on the production of steel in Ger- 
many and France. The former country produced in 1860, 
25,312 tons, and in 1869 not less than 163,319 tons of cast 
steel, being 6.37 times more than nine years before. From 
1864 to 1869 France, however, saw her production of steel, 
principally Bessemer steel, multiplied 29 times, which was 
in 1869 actually 52,000 tons. The first half year of 1870 
shows a production of 44,419 tons, and when the steel industry 
of France shall have overcome once more the difficulties 
which it has suffered under the war, her annual capability 
of producing steel may be fairly estimated at 90,000 tons. 
Germany increases her number of steel works almost daily, 
and will most likely remain ahead of France for some good 
while to come. 


Coat DiscovERED NEAR HAMBURGH. 


It appears from the Stade weekly paper that on the 2nd 
of February coal was discovered in a bore hole, at 430 ft. 
depth, at a place called Campe, near that town. Already, 
in 1869, the Prussian Government had ordered trials for 
coal to be made in that neighbourhood, because it was 
well known that strata of the magnesian limestone, which 
belong to the Permian system, and overlie the coal mea- 
sures, there crop out to surface in the midst of the large 
diluvial plane of Hanover. The first bore hole, sunk near the 
village of Riemforde, was unsuccessful, and was abandoned 
when the war commenced. Another was begun in 1871, 
with a larger diameter, in the outcrop of the Permian rock 
itself, and it seems to be this which has reached the first 
coal bed. However, it remains to be seen whether the coal 
measures are equally well developed so far north, as they 
are to thesouth, in Westphalia and Saxony. Should they 
prove to be so, a great advantage would, no doubt, arise 
out of a situation so close to the sea and the river Elbe, 
particularly when the projected railway from Harburg 
to Cuxhaven via Stade and the intended harbour works 
at Cuxhaven have been carried out. 


Tue Sacu’s Rocx-Borine MAcaine. 

This rock-boring machine has found a wide-spread 
application in Germany during the last few years, since it 
was improved by being connected with Déring’s frame, 
which facilitates very much the changing of the direction 
of the axis of the chisel. The machine is constructed as 
light as possible, and weighs only 95 lb., the cylinder 
and slide valve being made of brass, all other parts of 
cast steel. It works with a pressure of 1} to 14 atmo- 
spheres, and makes from 350 to 400 blows a minute. At 
the mine Altenberg a level was formerly driven in quartzy 
dolomite, with many cavities, by two men, who changed 
every 8 hours, and who could not advance more than 3 metres 
per month, at a cost of 194.88 francs per metre, while two 
men and a boy, changing twice a day after a 10 hours 
shift, can drive, by the help of the boring machine, 
7 metres a month, at a cost of 80 francs per metre. The 
cost for compressing the air necessary for two machines by 
a 6 horse power steam engine, was per current metre, for 
coals, 26,78 francs ; oil, 0.42 francs; wages, 8.65 francs ; and 
these amounts added to the expenses for the work in the 





mine, leave a saving of 38.37 ft, per current metre. 
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collected for the Committee meg ae of nearly everything 
OSCILLATING ENGINE. of importance that has been done during the last few years, 
with the view of improving the puddling process. This in- 
CONSTRUCTED BY MESSRS. FIELDING AND PLATT, ENGINEERS, GLASGOW. formation is now in the ion of the Committee, and it 


FIG.t 


SS 
Z rasrseesr SS 


Au 


Wes illustrate above a neat pattern of oscillating —_ 
for small powers, constructed by Messrs. Fielding and Platt, 
of the Atlas Works, Gloucester. The chief peculiarity in 
the engine consists in the mode of actuating the slide valve, 
and the arrangement employed for this purpose will be 
readily understood on reference to the vertical section. From 
this figure it will be seen that the valve spindle is connected 
to the short end of a lever of which the fulcrum is supported 
by links vibrating on centres carried by the side.frames of 
the engine, while the longer arm of the lever is connected by 
a link to the extremity of an arm which projects from the 
side of the connecting rod close to the large end. The action 
of this valve gear can be best traced out by making a dia- 
gram showing the relative positions of the several parts 
during one revolution of the engine, and it will then be seen 
that it admits of adjustments for lead, &., and altogether 
gives a very satisfactory motion. The remaining details of 
the engine are very well designed and proportioned, and 
altogether the engine is of a class very suitable for small 
powers. 








THE EFFLUX OF STEAM. 
To THe Epiror oF ENGINEERING. 

S1r,—I made a great oversight in constructing the formula 
which I sent you last week for the reactive force of steam of 
less than 15 lb. per inch above the atmosphere blowing into 
the atmosphere. There can be nothing more certain than 
that the ratio between the reactive forces of gases and liquids 
must be indefinitely near unity when the difference of pres- 
sure is indefinitely small, and it is very clear that the formula 
referred to does not approximate the reactive forces of gases 
to those of liquids as the difference of pressure decreases. I 
therefore at once throw that formula overboard. The fact is 
that it never occurred to me till within an hour or two of 
writing that letter that the ratio of the reactive forces of gases 
with varying pressures would be different from that of liquids 
under similar circumstances, so that I was hardly justified in 
asking you to put the results of my hurried consideration of 
the matter in your journal. The oversight referred to does 
not affect the formula for the higher pressures, which gives 
the ratio pretty well, but the absolute quantities too high. 
This did not at all surprise me, and I see clearly enough that 
A own experiments ought to have led me to anticipate 

is. 

The average of Mr. Wilson’s Tables XIV. and XV. gives 
the reactive force, when the pressure was 15]b. above the 
atmosphere, 22 lb. per square inch section of the orifice. 
Where the pressures are as 2 to 1 is where I consider my 
starting point for constructing my formule; and taking Mr. 
Wilson’s result at 15 1b. as my guide, I should make the re- 
active force equal to 1.233 0 P+330 for pressures above 
15 1b., and I find that taking the average of Tables XIV. and 

+, this would carry me up to about 80 1b. without much 
error, and I subjoin a table for comparison. Above 80 lb. the 





experiments and this formula differ considerably. 
P Fa. Fr. P. Fa. Fr. 
15 22.00 22.00 55 72.61 71.34 
20 28.30 28.17 60 78.84 77.50 
25 84.65 34.30 65 84.76 83.67 
30 40.61 40.50 70 90.56 89.84 
35 46.73 46.67 75 96.34 96.00 
40 53.26 52.84 80 101.80 | 102.17 
45 59.77 59.00 85 106.03 | 108.34 
50 66.18 65.17 90 112.31 | 114.50 
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Column P is the pressure above the atmosphere. 

Column F a is the reactive force per square inch of the 
orifice averaging Mr. Wilson’s Tables XIV. and XV., and 
F ris the reactive force by the formula given, constructed on 
the same principle as that given by me last week, but taking 
the result of Mr. Wilson’s experiments at 15 lb. as my basis. 

One result of !a comparison of these experiments with mine 
I find to be that when the pressure in reacting chamber 
is below, say, 13 lb., there must be a partial vacuum in the 
orifice, this [ found experimentally to be the case, but I 
thought it was due to some fault in my experimental appa- 
ratus, but it now appears evident to me that it is a natural 
effect and unavoidable. I think this is a result not contem- 
plated by any theory. I have found cases where in blowing 
steam of considerable pressure through a tube into another 
vessel also having considerable pressure in it that the pressure 
has been lower in the whole of the tube than in either of the 
vessels. I should like to see the result of a few experiments 
on tubes half the length of Mr. Wilson’s shortest, I conclude 
at present by again thanking Mr. Wilson for publishing the 
results of his valuable experiments. 

Glasgow, March 19, 1872. 


MECHANICAL PUDDLING. 

Tue following is the Report of the Puddling Committee, 
presented to the. Annual Meeting of the Iron and Steel In- 
stitute, held on Wednesday last : 

In the report presented to the last Annual Meeting, the 
Puddling Committee stated that they recommended the oP 
pointment of two gentlemen for the pu of visiting the 
various iron works in Great Britain, where improved ar- 
rangements for puddling had been introduced. Immediately 
upon their re-election, the Committee proceeded to carry out 
this arrangement. They en _ the services of Mr. Bodmer 
to report on the moshenleel eatures of. any apparatus that 
had been designed for the pu of improving the pud- 
dling process, and through the kindness of Messrs. Hopkins, 
Gilkes, and Co., of the Tees-side Iron Works, Middlesbrough, 
they were able to secure the services of Mr. R. Lester, to 
report upon the practical part of the inquiry. These gen- 
tlemen have spent about 80 days in carrying out the investi- 
gation entrusted to them. It is not necessary to enter into 
the details of their proceedings, as their reports upon all the 
more important improvements that have been in this 
country of late years have recently been published in the 
Journal of the Institute. The arrival of Mr. Danks in this 
country, and his statements to the effect that his machine 
was then in successful operation in America, tended to make 
the inquiry of the English Commissioners of less value. 
They investigated the merits of the rotary puddling appa- 
ratus as far as they could be made out, from the materi 
their disposal, and from the first they spoke most favourably 
of Mr. Danks’s improvements. It was felt that the state- 
ments of Mr. D ought. to form the subject of an early 
communication to the general my! of members, and ar- 
rangements were accordingly made, by which the merits of 
the new apparatus might be described and investigated at 
the ting of bers, to be held in Dudley, in the suc- 
ceeding August. The English Commissioners, therefore, 
handed over their report to the Puddling Committee. They 
then proceeded to complete their inquiry. They were in 
several instances called upon to report upon processes 
arrangements, which, at the time of their visit, were in an 
early and experimental stage, but which have been subse- 
quently improved to a considerable extent. Special papers 


Rosert D. Napier. 











is, no doubt, of much value, both in a practical and historical 
sense. 

When the Puddling Committee met at Dudley, and con- 
sidered the statements contained in Mr. Danks’s paper, they 
felt that it would be advisable to —— a qualified commis- 

oro 


sion for the of making a ugh investigation of 
the operation of Danks’s pe a ye — The 
sugges is course to t ing a 

their seseiamnenialieas Sener aaraeee, tay proceeded to 
carry out this arrangement as ily as ible. They 
requested the Dowlais Iron Company to allow . Snelus to 
report on the scientific the company very liberally 


and cordially acceded to the wishes of the Committee. They 
asked Mr. J. A. Jones, of the Ayrton Rolling Mills, Middles- 
brough, to act on the Commission, and he consented to serve. 
The Committee asked the trade in South Staffordshire to 
of Wenrechamplin, wep eoeestlagly egpctaied. es Com 
of Wolverhampton, was ingly appoin m- 
mittee held several meetings to te details of the in- 
quiry. They provided 40 tons of pig iron and a quantity of 
ettling material available in this country; and early in 
October the Commissioners left Li 1 for America, accom- 
panied by Mr. Danks. The Committee drew up detailed in- 
structions for the guidance of the Commissioners, and these 
have been rigidly and minutely actedon. The Commissioners 
were allowed the fullest opportunities of ing out their 
experiments at the Cincinnati Iron Works; they also visited 
every other place in America where Danks’s ap us was 
then at work, and about the middle of December they sent off 
from Washington their general report. The Committee 
having considered this document, and being aware that the 
members felt a deep interest in the American inquiry, deci 
to publish the report immediately, and the are there- 
fore well known. They have, however, requested each Com- 
missioner to communicate to this meeting a supplemen 
report, dealing with various matters that it was impracticab 
to introduce in the joint report. 

The Committee finding themselves pledged to an expensive 
inquiry which was likely to be of great advan to the 
trade, and feeling that it would be unfair to burden the re- 
sources of such a young Institution with the cost of this in- 
vestigation, decided to make a general ap to the iron 
manufacturers of the country for special funds with which to 
defray the expenses of the inquiries upon mechanical pud- 

ing. This ap) was very liberally responded to, but as 
the total cost turn out to be much greater than was 
originally anticipated, the funds already subscribed will not 
be sufficient to meet the total outlay. 

The Committee learn with much satisfaction that the Eng- 
lish Commissioners were received in a most kind and courteous 
manner throughout the States, and they desire to record their 
obligations to the American iron trade for the facilities they 
afforded the Commission for pursuing their inquiry; and 
also toa numberof gentlemen who in various ways con- 
tributed to promote the success of the a 

Whilst the Commission was in America, Messrs. Hopkins, 
Gilkes, and Co., of Middlesbrough, proceeded with the erec- 
tion of a revolving puddling furnace, on Mr. Danks’s system. 
This was completed about the middle of February, and as 
the firm invited the ok Committee to see it in opera-~ 
tion, a meeting was held at Middlesbrough at the end of last 
month. The experimental furnace was found to do its work 
in a highly satisfactory manner, and fully confirmed the 
statements that had been made by the Commissioners. It 
was not possible to do very much, except to see the working 
of the machine, and to test the gm A of the finished iron 
produced. In all these respects the experimental workings 
were eminently successful. 

The Committee also visited the West Hartlepool Iron 
Works, in order to see Mr. Spencer’s machine in > aig ged 
They saw two heats, of about 10 cwt. each, puddled in a 
comparatively short time, and the iron produced was of good 
quality, and worked well under the hammer. In the last 
heat the iron was brought out in two large and pte pm 
balls. The machine of Mr. Spencer has been ibed in 
the reports of Messrs. Bodmer and Lester, but as it appears 
to have undergone several important improvements subse- 
quent to that description, the Committee requested Mr. 
Spencer to make a short communication to this meeting 
upon his furnace as it is now in operation. 

Messrs. Howson and Thomas also showed the Committee a 
revolving puddling machine, recently erected by them for 
experimental purposes, at the Newport Iron Works, Mi 
dlesbrough. Two heats worked in this apparatus, and though 
aor | of the arrangements are incomplete, the iron was 
puddled successfully ; but as the apparatus is not attached to 
a forge, the quality could not be examined. The Committee 
have requested Messrs. Howson and Thomas, also, to make 
a communication on this subiect to the Institute at the 
present meeting. a : 
The Committee do not feel called upon to record their 
opinions as to the relative merits of the various machines for 
puddling iron that have come under their notice. They have 


at | endeavoured to collect as much information about each as 


was possible, and this they have communicated, or have ar- 
ranged to communicate to the members, who will thus be in 
a position to make their own deductions from the informa- 
tion now available. If re-appointed, the Committee will 
continue to give their attention to this im t question, 
and at a future meeting they will report the results of their 
further investigations. 


American Marine Enoines.—The four steamers now 





being built at Philadelphia will be fitted with compound 
vi direct acting, surface - The 
high-pressure cylinders in these engines are to be 4 ft. 9 in. 


in diameter, 4 ft. stroke ; and the low-pressure cylinders 
7 ft. Gin. diameter and 4 ft. stroke. Each vessel will have 














on some of these improved plans will be submitted to the 
present meeting. Titogether, the English Commissioners 





three boilers, 12 ft. in diameter and 17 ft. long. The pro- 
pellers will be 17 ft. in diameter and 24 ft. pitch. ‘ 
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THE SOONKESALA CANAL, 
Ar the meting of the Institution of Civil Engineers, held 
Pigcee the 12th instant, T. Hawksley, Hog. President, 
the , the paper read was “On the ésala Canal 
the Madras Irrigation and Canal Company,” by Mr. J. H. 
Latham, M. Inst. C.E. Of this paper the following is an 


abstract. 

The object of this communication was to give pateoel 
description of the canal between Soonkésala and Cuddapah, 
recently constructed for irrigation and navigation by the 
Madras Irrigation and Can Conpeer, and to direct per 
ticular attention to the mode of safely constructing high 
banks for canals or tanks, illustrated by that work. 

It was remarked that the countries possessing the greatest 
powers of production were those in which the yearly rainfall 
was concentrated into a few months. Settled warm weather 
was the safest for crops at every stage of their sprouting, 

wth, and ripening; and, not only in England, but in 
Fotis, it was ord that crops grown during uncertain 
weather, as all irrigated crops must be, were nearly as often 
and as severely injured by rains or floods as by drought. To 
fully develope the uctive powers of land three things were 
needed: 1, settled weather, which art could not give nor 
control ; 2, irrigation, which must be controlled by art ; and, 
lastly, manure. 

Of the native enqinoring works in the Madras Presidency 
those for the application of water to irrigate fields and 
— ranked the first, both in magnitude and importance. 

f these there were three kinds: viz., wells, tanks, or re- 
servoirs, and river channels. Of the latter full details were 

iven, and it was remarked that, while the rebuilding of the 

ellore Anicut, since it was last carried away, was making 
progress, the Toombuddra project, of which the Soonkésala 

anal was a portion, was adopted by the Government. This 
was designed to serve two p : first, the continuous 
irrigation throughout the year of three large areas, of which 
the principal lay in the Bellary district, the next in the 
Koondér Valley, and the other in the Nellore district. The 
second purpose, apparently necessary to the success of the 
first, was a means of communication by canals, by which the 
produce of those areas could be sent toa market more wy | 
than by cart or railway—more itiously than by cart, an 


more securely than by railway. project was ori rae 
brought forward b Colonel Haviland ; but it was not tf 18 
that the Madras pines wset 4 on the repdyt of General Sir 
Arthur Cotton, and other engineers, selected it as the first work 
to be undertaken by the Madras Irrigation and Canal Com- 

ny, and assured the shareholders of the co-operation of 

overnment by monothading 5 4 cent. on the first million 
of capital raised by them. In 1861 that Government limited 
the work of construction under the guarantee to the canal 
between Soonkésala and Cuddapah, and the weir at Somésh- 
waram, and in 1866, made terms with the company for com- 
pleting the canal between Kurnool and Cuddapah by the Ist 
of July, 1871. 

The canal began at Soonkésala, with a weir across the 
River Toombudara, 1500 yards in total length of clear over- 
fall, which was broken into two lengths by an intervening 
island. The weir stood upon the rocky river bed, and was 
formed of three patterns, viz.: 1, of solid rubble masonry of 
gneiss, trap, and quartzite boulders; 2, of gravel concrete, 
with gneiss rubble facing in front and rear; 3, all recent 
portions were of solid gneiss rubble masonry, with a facin 
on the lower side of Kurnool limestone ashlar, which averag 
# yard thick where exposed to concussion. Patterns Nos. 1 
and 2 had a front and rear batter of 1 in 8, while No. 3 had 
an upper batter of 1 in 4, and a rear face vertical. All were 
8 ft. broad at the top, and coped with dressed limestones 1 ft. 
thick. The mortar throughout was of Kurnool kunkur, 
except the joints of the coping, which were of Portland 
cement. The coping was joggled wherever the Anicut 
(which was not straight, but followed the line of highest 
solid rock) was concave in plan on the upstream side. No 
part of the Anicut formed on any of the above patterns, 
either with or without the coping, had ever failed. The 
height varied from 6 ft. to. 26 ft., and averaged about 18 ft. ; 
and the highest registered flood rose 74 ft. over the crest. 
From the pond above the Soonkésala weir the water was 
admitted into the canal by a head sluice without any lock. 
The face of the head sluice was kept clear by the scour of 
ten under sluices at a lower level in the weir, the stream to 
which was forced against the front of the head sluices by a 
long curvilinear groin. From this natural main supply 
channel the water was taken at four points, viz., at Lock- 
insula, Jutoor, Rajdli and Adinamayapully, by the simple 
process of throwing weirs across it, with under sluices in the 
weirs to keep down the silt, and head sluices across the 
channel to control the suppl, and entrance locks. The 
following Tables explained the capacities of these canals: 


Detail of Irrigating Portions of Soonkésala Navigable 
Canal. 
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Detail of the Portions of the Soonkesala Canal Constructed 
Sor Navigation Only. 
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Besides the weirs, some of the masonry works on the canal | fi 


deserved notice. The Hindry Aqueduct carried the canal, 
90 ft. broad and 8 ft. deep, clear waterway, over that river, 
at an elevation of 82 ft., by fourteen 40 ft. arches; the length 
between the abutments being 651 ft. The lowest headway, 
at full water, under any bridge over the canal, was 15 ft. ; 
the smallest width, in locks, was 20 ft. There was a width 
of 30 ft, under bridges, except in two cases, where it was 
26 ft. The filling and emptying sluices of the locks were a 

ir to each pair of lock gates, i.e., four to each single lock. 
Fach sluice was 4 ft. square, clear opening, and the ratio of 
the inlet ports to the sluice, and to the outlet ports, was as 
5, 4, and 8 respectively. 

The e, or fall, allowed the canal where it was taken 
down the irrigating channel, varied between 18 in. a mile, in 
one or two heavy cuttings, and a level in the tanks formed 
where the canal was carried over an open valley, by damming 
it across. In other places it was usually from 4 in. to Gin. a 
mile. No measuring sluices were needed. Two sizes of 
sluices for irrigation were used, besides some small ones, 
closed by hand, in the first three sections. The smaller size 
was 18in. wide, and 1 ft. lift, worked by turning round a 
vertical screw lifting a crosshead, to which the cast-iron 
shutter hung. The larger ones had 8 ft. 9 in. lift, and =“ 
be 5 ft. broad, the shutter being made of wood, and raised in 
the same way. 

Though the masonry work, and especially the weirs, con- 
tained a great variety of work, the chief interest and novelty 
in the construction of the canal was undoubtedly the mode of 
forming the banks. These ran up to a height of 50 ft. 
from the ground surface of their site to the water-line. In 
all cases single banks were revetted or shingled on the inner 
slopes. The formation of the banks was various, comprising 
lengths of simple filling, of masonry wall, of masonry face 
wall, of masonry revetment, of puddled bank, and of puddle- 
core bank, in different sections of the canal. The masonry 
wall, masonry revetment, and puddle-core bank came into 
the author’s hands in 1865, as finished works; but had since 
been strengthened or raised. The strongest and best sections 
were the masonry face wall and the puddled bank, adopted 
after the experience of two seasons in the working of all 
kinds. The author estimated the efficiency of these as so 
equal, that the choice between them might be a question of 
cost. The only objection to the face wall was that it could 
not easily be raised, when once built. No portion of this 
face well had cracked, or shown any signs of weakness; nor 
oo unprotected in front by either plaster or puddle, was 
the leakage more than just sensible. The puddled slopes 
were even tighter than the face wall, al had proved 
efficient even when the bank was of the worst kind of white 
and gray clay, mixed with salts of lime and soda, and such 
as to absorb water readily. 

Some remarks were then offered as to the probable sta- 
bility of a bank, composed of any soil thrown up without 
either selection or puddling, when first exposed to water; 
and the mode of meeting the two dangers, of slips and leaks, 
to which a bank was exposed, was described. ‘The consider- 
ation of the problem, how to construct earthen dams, of a 
great height, which could neither slip nor be cut up by leaks, 
was discussed at some length ; and it was remarked that, in 
practice, the best position for the puddle was on the flattest 
slope in front of the bank, where it should be protected by 
rubble, the larger and smoother the better, laid on sharp, 
loose gravel impervious to vermin. The thickness of this 
protection must be so great, that it could not be wholly re- 
moved as the bank settled. Rubble packed, or very rough 
stone, as kunkur, was best avoided, as it would not follow 
the bank during settlement. The puddle would be the most 
dense part of the banks. Where used by the author, the 
surface of puddle under construction was always kept 
flooded, like a rice field; and gangs of men, with their arms 


+ | linked together, walked backwards and forwards on short 


lengths of it all day, treading it stiff, as layer after layer was 
added by the contractor’s workmen. In order to ensure the 
puddling remaining watertight under all circumstances of 
original settlements, and of alternate wet and drought, it 
was desirable that it should rest on a substance rather more 
compressible than itself. To lay it at once on ordinary 
rammed filling would be too violent a change, and it had 
always been laid by the author on a cushion of earth, 
moistened and rammed ; each layer, of 61h. or so, being well 
wetted and then sprinkled with enough dry earth to prevent 
it sticking to the rammer, when punned with a rammer of 
401b. weight. The rest of the front slope, if not already 
existing, had been made of earth rammed dry in the usual 
way; since it was found safest, indeed almost nece , to 
establish the broad rule, that nothing but earth should be 
brought to the front of the centre line of the bank. The bank 





was then completed of any gravel or bad soil availab 
gavel being kept at the bottom as much as possible, " } 

est soil to the centre. Though such banks were 
theoretically perfect, they had never failed, nor given trouble 
upon letting the water against them. The | entire} 
constructed on these rules were insignificant, but about firs 
miles of old bank had been faced with puddle laid on earth 
rammed moist. 

In the execution of the Soonkésala Canal, the cost of 
earth-work varied from 2d, to 6d., of rock cutting from 6d 
to 2s., and of masonry from 6s. to 10s. per cubic yard. Muck 
rubble masony, including archwork, was done ‘in aqueducts 
and bridges at a rate of 8s. a cubic yard over all, with center. 
ings found. Earthwork in black cotton soil 6 ft, deep, or 
thrown into banks, was performed rapidly during the year 
1870 at 24d. a cubic _ The actual cost of the first 75 
miles of canal—the length whose main office was to 
water for distribution below—had been 8710/. mile, in. 
eluding headworks. The next 115 miles, incl locks and 
all works, had cost 29007. per mile; and the whole canal 
including the expensive weir across the Pennér, had cost 
52607. per mile. These rates included all English stores and 
plant used for the work! but to cover the cost of en. 
gineering, management, and stores in stock never issued for 
use, about 50 per cent. is required to be added to these 


8. 
The powers of irrigation possessed by the canal, esti 
at 2 cube yards of water an hour po, of rice Shee ae 
waste water was lost, and 13 cube yard where it was again 
taken up by the canal below, were: 


In the Toombuddra basin ... 
»  Caulee ‘a " 
»» Koondér proper 
» Pennér ,, 


183,300 
To which could be added, at an expenditure of 
2s. an acre : 
In the Caulee basin 
» Koondér proper 


17,000 
50,000 


Grand total 250,300 


The supply amply sufficed for growing a second crop of 
wheat for every acre of rice, and it was already found that this 
cultivation was commencing, during the first season of the 
canal being opened throughout ; hence the revenue possible 
at the present water rate of 6 rupees an acre, and assuming 
no first crop irrigated except rice, was 300,000/.; and the 
yield, at the average yield of five years under tank irrigation 
in the Kurnool district, would be above 300,000 tons of rice- 
grain, and about 500,000 of rice-straw, and about a third of 
that weight of wheat and wheat straw, quantities which could 
be increased by the importation and use of manure. 

In reference to navigation, supposing the 250 million 
measures of grain, which it was calculated might be grown 
under the canal, were not eaten by the 700,000 population on 
the spot, the only means of getting rid of them freely would 
be by the canal, and this gave, at 3 lb. a measure, above 
300,000 tons. If this quantity were carried annually over 
half the length of canal, it would give a daily traffic of 
500 tons a mile for every working day; and to this must be 
added straw, manure, and the commodities purchased by the 
sale of the product. 

A brief comparative sketch of the Grand Junction Canal 
between Brentford on the Thames and Braunston, and of the 
Madras Irrigation and Canal Company’s Canal between 
Soonkésala and Cuddapah, was then given ; and it was then 
stated that the former was commenced about 1795, and was 
finished in 1805, making, with the Paddington branch, a 
total length of 102 miles in ten years, at a cost which ulti- 
mately reached about 2 millions. The Soonkésala Canal, 
190 miles long, was commenced in October, in 1861, and was 
all brought to completion, as required by the Company’s en- 
gagement with the Government, in June, 1871, or about ten 
years, at a cost which, when it included wharves and floating 
stock, would reach about 1} million. It was interesting to 
compare the sizes of the. towns affected bythe two canals at 
the time of their opening. London had then 864,845 inhabi- 
tants, Madras had about 700,000. Northampton had 7020; 
Derby, 10,832 ; Dudley, 10,107 ; Waisall, 10,400, and Birming- 
ham, 73,670, On the other hand, Kurnool had about 12,000 ; 
Cuddapah, 25,000, and Nundial probably 7000 or 8000. 
Again, the producing and manufacturing powers of the two 
districts were strikingly similar, though in contrast. The 
Grand Junction Canal promoted the production of coal, iron, 
and lime from below the earth’s surface, and the industrious 
manufacture of exotics by machinery. The Soonkésala Canal 
could not but promote the production of material for food, 
clothing, and luxury upon the earth’s surface, and the manu- 
facture of food, cloths, colours, paper, &c., for which the 
Madras presidency had formerly been celebrated over the 
whole of Europe and Asia. , 

A discussion was commenced, but not being completed, it 
was stated that an early evening would be fixed for its re- 
sumption, 








American Steamsnip ComPpayy.—Four iron steamers are 
progressing in the shipyard of Messrs. W. Cramp and Sons, 
at Philadelphia. The names of these steamers will be the 
Pennsylvania, the Ohio, the Indiana, and the Illinois. There 
are upwards of 1000 men employed on the four vessels, and 
it is —- that the Pennsylvania will be launched in 
June. Her frame is nearly completed, and about 100 plates 
had been rivetted on the hull at the last dates. The frame 
of the Ohio is about two-thirds finished, that of the Indiana 
is about one-half finished, and that of the Illinois about one- 
third finished. The dimensions of each of the four cheamnaes 
are as follows: Length over all, 355 ft.; beam, 43 ft. ; 
depth of hold, 82 ft. Gin. The carrying capacity of eac 
steamer will be 3016 tons, and accommodation will be 
provided for 76 first-class cabin and 854 steerage passengers. 
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EXPERIMENTS AND RESEARCHES OF 
THE EFFLUX OF ELASTIC FLUIDS. 
By GrEorGE WILSON. 
(Continued from Page 188.) 
EXPERIMENTS ON THE EFFLUX OF STEAM By REACTION. 

103. It might be presumed that throttling the 
steam flowing out of the boiler through the valve 
fixed on the steam dome, to such an extent as to 
cause a considerable lowering of the pressure of the 
steam in the reacting chamber during the efflux, 
would cause the indications of the pressure gauge 
on the reacting chamber to be very unsteady and 
uncertain. Such, however, was not the case. The 
indicator of the gauge was nearly as steady when 
the pressure of the steam in the -reacting chamber 
during the efflux was lowered even to half the boiler 

ressure, which shows that the feed pipes and the 
capacity of the reacting chamber were sufficiently 
large, in comparison with the sectional areas of the 
efflux tubes, for the steam in its flow through them 
to have a nearly uniform pressure. The slightest 
change, however, of the pressure in the boiler at 
once affected the indicator of the gauge on the re- 
acting chamber whether the steam which flowed out 
of the boiler was free or throttled. 

104. The boilers used for the experiments were 
sufficiently large, and made plenty of dry steam 
without having recourse to forced firing. By proper 
attention to the fire, maintaining it moderately hot 
for the steam through the tube 2 centimeters, and 
rather brisk for the efflux through the tube 3 centi- 
meters in diameter, the boiler pressure rarely varied 
1 Ib. on the square inch during the time of an ex- 
periment. In most cases the pressure in the boiler 
at the termination was nearly the same as that at 
the commencement of an experiment, 

The care taken in arranging the fire, so as to 
maintain as nearly as practicable a uniform pressure 
in the boiler during the efflux was not absolutely ne- 
cessary ; inasmuch, as stated in paragraph 77, the 
readings of the pressure gauge, thermometer, and 
spring balance, were all taken at the same moment 
upon a given signal. 

105. The pressure gauges on the reacting chamber 
were used both fitted with a syphon, and filled di- 
rectly by the steam. These two methods of using the 
gauge were adopted alternatively in the repetitions 
of a series of experiments. When the gauge was 
used with a syphon it was connected, as shown in 
Fig. 18; page 153. The syphon having been filled 
with water, the gauge, by this method, remained cool. 

When the gauge was used without the syphon it 
was screwed ‘to the short pipe close to the top of 
the reacting chamber; the steam then entered into 
the spring of the gauge, which was, consequently, 
raised in temperature. 

106. These two methods of using the gauge indi- 
cated slight differences for a given fixed pressure 
which had to be allowed for at the time of reducing 
the experiments. The gauges were always tested 
daily when used, as already stated in paragraph 46, 
page 102, both before and after each series of ex- 
periments, with mercurial columns by means of com- 
pressed air. When the syphon was used, the water 
was forced into the spring of the gauge ; there would 
be, consequently, the effect of the weight of the 
water filling the spring in comparison with an equi- 
valent volume of air to be taken into consideration. 

Tn the other method, of using the gauge directly, 
the steam would enter into and raise the spring to 
an equal temperature. The expansion of the spring 
from the heat would slightly affect the indication, 
the extent of which action was found by special 
experiments made in the following manner : 

107. The indicator of the gauge was set to de- 
note exactly 3lb., instead of at zero. The gauge 
was then screwed to the short pipe on the top of 
the reacting chamber, and the steam let into it in 
the usual manner. The spring of the gauge having 
acquired the temperature of the steam, the valve on 
the steam dome was closed, and the blow-off cock 
opened, when the steam in the reacting chamber 
would. flow into the atmosphere; the pressure 
having been thus removed, the indicator of the 
gauge ought at once to have fallen, and denoted 
3lb. If it did not do so, the variation must be 
due to the effect of the heat on the spring. 

Experiments at intervals of pressures were made 
by this method. At their termination the gauge 
was left to cool, and if it finally indicated 3 lb. it 
was concluded that no alteration had taken place 
in the adjustment of the gauge during these special 
experiments. 

€ variations of the indications of the gauge, 
noted for the different temperatures, were taken 





into account at the time of reducing the ordinary 
experiments. 

rom those two methods of using the gauges as 
described, it was found, from experience, that 
when the steam entered directly into the spring, 
that method was'the most sensitive for denoting 
rapidly any slight change of pressure. 

108. The slide valve at.M, Fig. 18, page 153, 
screwed on the top of the efflux tubes was made of 
gun metal, and specially designed and constructed 
for the purpose. ‘ When the slide of ‘the valve was 
drawn out by the screw its frame. did not project 
above the top of the efflux tubes more than four- 
tenths of an inch, and there was a space of not less 
than a full half an inch with the 3 centimeters tube, 
and greater with the 2-centimeters tube, from the 
outside of the bore of the tubes to the frame of the 
valve. The efflux of the steam out of the tubes 
into the atmosphere was, therefore, free from any 
possible disturbances. 

109. In designing the apparatus the difficulty ex- 
perienced was- to obtain a connexion. between the 
feed pipe and- the. reacting chamber for the steam 
which should act almost without friction, ‘and affect 
as little as possible the required’ sensitiveness of the 
oscillations af'the reacting chamber. Packed joints, 
however carefully made, did not answer. 

110. An apparatus was constructed’ and tried, as 
shown in Fig: 19, which-is 4-section through the 
axis of oscillation. . 


FIG.I9. 
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A is a cross section of the reacting cham 
pended on conical bearings, B, C 

The bearing, B, was made, as shown, in a hollow 
hemispherical cast-iron receiver, D, fixed to a cast- 
iron frame, E, supported on a stand, F. 

The bearing, C, was on the point of a coned 
steel screw, G, which worked in a thread cut in the 
frame, E. 

By means of the screw, G, the coned bearing, B, 
could be made sufficiently steam-tight, and yet 
allow the reaction chamber to freely oscillate. 
When adjusted, the screw was prevented from turn- 
ing by means of the tightening nut, K. 

"he steam entered through the feed pipe, H, and 
hollow hemispherical receiver, D, into the reacting 
chamber, A. ; 

The bearings, B, C, were coned differently to 
those on the reacting chamber, in such a mapner 
that when adjusted in position they touched on a 
mere line. The reacting chamber was thus sus- 
pended almost the same as if resting on knife edges. 

As the boiler pressure increased, and when the 
steam escaping through the bearing, B, became 
troublesome, the joint was tightened by means of 
the screw, G. It will be seen that the pressure of 
the steam in the apparatus had a tendency to ease 
the tightness of the bearing, B, where the most 
friction existed, and force the reacting chamber 
against the conical bearing, C, which was a mere 
point, and consequently caused very little friction. 

Experiments were made with this ago and, 
although it worked more satisfactorily than any 
stuffed joint would do, the slight friction in its 
action, in consequence of its weight, gion that 
prec'sion from being obtained in the readings of 
the spring balance aimed at in these experiments ; 
consequently the apparatus was abandoned. 

111. The experiments which have been made 
Nga7 the apparatus adopted and shown by-Fig. 18) 
or special purposes can scarcély be said to have a 
direct connexion with the object of these papers. 
One of them, however, which is illustrated by 
by Figs. 20 and 21 may be useful. 

The purpose of making this experiment was to 
ascertain the effect of enlargements of p es in 
— rison with friction on the flow of elastic 

uids. : 

In Fig. 21 A is a section of the reacting chamber. 
An efflux aperture, .61 of an inch square, was 
cleanly cut into the top of it near the efflux tube 
M, Fig. 18, page 153. A rectangular tube, B, made, 


ber, sus- 


of wrought-iron plates, was screwed down over the 
efflux aperture cut into the top of the reacting 
chamber. The cross section of the tube, B, was 
1.5.61 in., and the length 12 in.; consequently 
when it was screwed down over the efflux aperture, 
as shown, there wasaspace .61 x .445 in. on each side. 
The steam, after flowing out of the aperture cut 
in the reacting chamber, would be expanded 
equal to the sectional area of the tube, and the 
efflux into the atmosphere out’ of the top of the 
tube, B, would thereby: be diminished, 


FIG.20 FIG, 2. 
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Experiments having been made for the efflux of 
the steam through the tube, B, as described, that 
tube was altered, as shown in Fig. 20, by rivetting 
twenty-four sir of thin-iron plates, .05in. in 
thickness, and 1 in,-apart on.the sides, as shown in 
the figure; The dimensions of each of these pro- 
jecting thin plates were .61 x .445 in. ; consequently 
there would be aclear space of .6lin. square along 
the centre of the tube, equal to the sectional area 
of the efflux aperture cut in the reacting chamber. 
The steam, after flowing out of the aperture in the 
reacting chamber through the tube into the atmo- 
sphere, would have to pass the sharp edges of the 
twenty-four thin plates, which would cause from 
friction a diminished efflux. 

The results from these experiments proved that 
the efflux of steam was greater through the tube in 
Fig. 20, notwithstanding the increased friction from 
the thin = 

The effect of enlargements where the fluid can 
expand:and affect the action of the’ atoms is thus 
shown to be of considerable importance in diminish- 
ing the efflux. 

In our next article will be given some of the ex- 
periments made on the efflux of water, by means of 
the same apparatus used for the steam experiments. 

(To be continued.) 


DEAD WEIGHT.ON FRENCH 
RAILWAYS. 
(Continued from page 180.) 

Tue transport of the freight belonging to pas- 
senger trains is effected by means of 

1. Luggage vans. 

2. Carriage trucks, 

3. Horse boxes. 

4. Mail vans. 

It is not possible to follow the performance of 
each of the different kinds of this stock, the official 
returns dealing with them only as a whole. 

We may admit that in every passenger train a 
vehicle is required, either for carrying the light 
luggage, or for a brake, and consequently we may 
consider the weight as an addition of so much dead 
weight of passengers added to the train, 

It results from this that we must add to the 
figures already found as the dead weight due to the 
vehicles, the weight of a fourgon running annually 
the distance made by the high speed trains, reduced 
to the corresponding number of mile passengers. 
We find thus: 

Tapis. XXXVII.—Reduction of Dead Weight of Fourgon 
to Mile Passengers. 


























Average | Wasaber of mile} Weight per 
Railways. | weight of a ——— per| mile of pas- 
fourgon- -| mile of train. senger. 
tons. Ib. 
Northern ... 7.600 , . 612 268.4 
Eastern... 5.655 515 - 242. 
Lyons... ... 7.000 -~ » 68.2 244.2 
estern ... 6.200 - 59.8 228.8 
Orléans... 6.000 46.5 281.6 
Central... 5.900 61.8 209. 
Total and 
averages. 6.410 56.9 248.6 
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The weight already given as the passenger unit 
with its vehicle, increased by the portion of dead 
weight of fourgon which belongs to it, becomes as 
follows: 

Northern ... eee 
Eastern ws 

Lyons 1595.0 
Westera ” 1386.0 
Orléans ss. ove 1680.8 
Central eee 1394.8 


268.4 
242.0 
244.2 
228.8 
281.6 
209.0 


2070.2 
2041.6 
1839.2 
1614.8 
1962.4 
1603.8 


1801.8 
1799.6 


Hunn 





General averages ... 1632.4 + 248.6 1881.0 — 

The capacity of high speed wagons is very vari- 
able, it appears to be, however, about 5 tons; and 
we find that an equally small degree of utilisation 
is effected, as in the passenger carriages, from one 
fourth to one-fifth. : 

In estimating the average loads of vehicles of 
this class, we include as follows the total weight per 
ton of merchandise with its weight of wagon : 

Taste XXXVIII.—Average Load of High Speed 
Wagons, and Total Weight per Ton Carried. 





Railways. Weight per ton 


Average weight 
including vehicle. 


of vehicle. 





tons. 


1.000 +7140 


0.898 
1.000-4-5-600_. 9. 788 
0.660 
7.000_ 
1.464 — 
6.195_ 29 
1.000 +, =8.271 


6.500 
000 =6.000 
1.000 + + 306 


6.040 _ 7 9¢ 0 
0.906 


tons. 


Northern 7.140 =8.961 


Eastern 5.600 


Lyons 7.000 1.000 + 5.780 


Western 6.195 


Orléans 6.500 





Southern 6.040 1,000 + 








Heavy Goods Wagons.—The types of heavy goods 
wagons employed are so numerous as to render the 
average weight per wagon difficult to find, taking into 
consideration their respective mileage. On the 
Northern lines we find 5,100 tons to be the mean 
weight per wagon; on the Eastern, it is only 
4.550 tons, because of the large proportion of old 
stock of smal] capacity; on the Southern it is 
5 tons; and on the Western 4.860 tons. 

On the Northern Railway the total wagon mile- 
age was 128,428,226, and the stock consisted of 
16,327 vehicles. The average annual mileage per 
wagon was thus 7,865. 

The following is the mileage of some of the diffe- 
rent classes of wagons ; 
miles. 
10,485 
9,310 
7,849 
18,012 
6,784 
10,008 

year 


Cattle trucks ... 

Covered wagons 

Open trucks 

Ballast truck ... =a - 

Coal wagons ... Des ene ove 

Coke wagons ... eve e pe 

There was transported through the 
wagon, 
1. On the coal and coke trucks, 

957.4% q ile 
257,489,97 v tons miles = 28,365 miles ton, 
9,076 number of wagons 

2. On the other wagons, 

$11,791,881 _ 43 960, 
7,241 

The small utilisation of the coal and coke wagons 
is due to the fact that the traffic is only in one 
direction, and is irregular. 

A coal wagon weighs 4.5 tons, and carries 10 tons. 

A coke wagon weighs 4.180 tons and carries 
10 tons. 

rhe minimum dead weight, therefore, per ton, 
corresponding to complete load, is .455 ton for the 
coal, and .418 ton for the coke, or a mean of .448 
ton, and the minimum weight of freight per ton 
with the vehicle is 1.448 tons. 

In reality, however, the mean load per wagon 
mile is only 4.903 tons, or 49 per cent. of its capacity. 

Whence the real weight of the unit ton of coal is, 


1.0004+_*# =} .913 tons, 
0.4903 


For general freight in the minimum weight of 
goods and wagon, the unit varies from 1.300 to 
1.500 tons, and as the average load carried is 4.175 
tons, the real weight is, 


1,000 +-5:100 _ 9.900 tons. 
4.175 

Grouping together the whole of the heavy freight, 
coal, coke, and general goods, we find an average 
load of 4.435 tons, and a total weight per ton equal 
to 2.150 tons. 

On the Eastern Railway the average capacity is 
9.55 tons, the mean weight of wagon is 4.540 tons, 








and the average load is 3.540 tons. The minimum 
weight of the ton unit with its vehicle is, 

1.000+ +r =1.475 tons, 
and the actual weight in practice is, 


475 ‘ 
.000+——— = 2.283 tons. 
1.00 +o37 
Each wagon carried during the 


average, 37,960 mile tons. 
On the Western Railway we find : 


year, on an 


tons. 
4.880 


Average weight of wagon 
: S" ° 8.100 


Average capacity ... wee 
minimum dead weight per unit, 


1.0004 #°0— 1.000 tons, 
The mean loads on the old réseau is 3.6 tons, 80 
that the actual weight per unit is, 


1.000-+ 90 9.356 tons. 


_ 
44 
On the new réseau .425 is the proportion of load 
to capacity, and 2.416 tons, the weight of the ton of 
freight with its vehicle. ) 
The Lyons railway furnishes the following data : 
The wagon stock is 44,256 vehicles, and the total 
mileage 416,291,992, the mileage per wagon being 
9406. The mean loads were: 
On the old system 3.670 tons 
On the new ’ eee eee eee 3.540 ” 
this, allowing a weight of 5 tons per wagon, gives: 
1,000 + ay =2.369 


Old system 


Average 
weight of the 


‘ New system 
ton unit 


5 
1.000+ — =2.434 
8.54 


| General average... 1.000+ _> —2.400 
3.562 


On the Orléans Railway, old system, the mean 
load is 3.620 tons, and the total weight of the ton unit 
is 2.381 tons. On the new system the average load 
reaches 4.143 tons, and the weight per unit is only 
2.210 tons. This increase may doubtless be attri- 
buted to the coal traffic from Montlugon and 
Aveyron. 

The average mileage per wagon is 13,532, and the 
quantity carried by each vehicle is 50,707 mile tons, 
this is the highest proportion of utilisation obtained. 

Lastly, on the Southern Railway the mean load is 
4.230 tons, and the actual weight of the ton of 
goods with the vehicle is 2.17] tons. 

Each wagon running about 8829 miles carries 
37,348 tons. 

(To be continued.) 
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Practical Geometry for the Architect, Engineer, Surveyor, 
and Mechanic: Giving Rules for the Delineation and 
Application of various Geometrical Lines, Figures, and 
Curves. y E. Wynpuam Tary, M.A., Architect. 
lllustrated with 164 wood engravings. London : Lock- 
wood and Co. 

Mr. Tarn has produced an excellent treatise on 

practical geometry, and one which is likely to be 

of value, not merely to students, but to practical 
men, It is, indeed, one of the features of the work 
that, besides dealing with various problems, it 
shows how the solutions of those problems are- to 
be rendered available in practice. ‘The book is 
divided into six chapters, of which the first is de- 
voted to a consideration of lines, angles, parallels, 
proportions and rectilineal figures, while the second 
treats of circles, and the various problems relating 
to them, special attention being given to such pro- 
blems as. have a useful application in the voitthe 
out of architectural decorations. The third chapter 
deals with the conic sections ; methods of applying 
these curves to architectural mouldings, the outlines 
of Tudor arches, &c., being explained. In this 
chapter, also, there are some notes on catenary 
curves, and on the mode of applying these to the 
entasis of a column or of a spire. In speaking of 
the conic sections, Mr. Tarn not only explains a 
number of methods of drawing the curves geo- 
metrically, but also gives tables of ordinates for 
enabling them to be laid down by measurement, 
The fourth chapter treats of curves of flexure, 
such as the harmonic curve, or curve of sines, and 
the leminscate, methods of drawing these beautiful 
curves, and applying them in practice, being clearly 
explained. Mr, Tarn rightly observes, in his in- 
troduction, that these curves cannot be imitated by 

arcs of circles, and we agree with him that if a 

method of drawing them by continuous motion 

cannot be conveniently employed, it is far better 





to mark off points, and draw the curve through 
these points by hand. 

The fifth chapter, which is devoted to spirals 
and deals with the involute, the spiral of Archi. 
medes, the reciprocal spiral, the lituus, and the 
equiangular, or logarithmic spiral, is worthy of 
special commendation. The properties of the 
various curves are very clearly explained, and a great 
variety of useful problems connected with them 
are ably dealt with. The sixth chapter treats of 
cycloids, trochoids, epycicloids, and hypocycloids, 
and is also very good. 

Before concluding our notice of Mr. Tarn’s book, 
we must bestow a word of commendation upon the 
diagrams by which it is illustrated. In but too 
many treatises of a similar class, the diagrams are 
drawn with a carelessness which does harm, b 
rendering the student liable to neglect that neat- 
ness and precision which should always distinguish 
the execution of problems in practical geometry, 
The diagrams in the volume before us are models in 
this respect. They are accurately drawn to a good 
scale, are carefully engraved, and admirably printed, 
so that really they leave nothing to be desired. The 
book is altogether one which we can decidedly re- 
commend, and we may add that it is got upina 
style which does credit to its publishers. 


ROTHERHAM CORPORATION WATER- 
WORKS. 
New Srorace Reservoir. 

In 1863 the Rotherham and Kimberworth Local Board 
obtained powers from Parliament, enabling them to con- 
siderably extend their storage capacities fur water supply. 
The present supply is collected from the Ulley brook, and 
from the spring at Pinch Mill, being conveyed thence by a 
large main to the pumping station at Rotherham. It is 
then forced over a stand pipe so as to reach a small reser- 
voir at Boston Castle, whence the town supply is distributed. 
The Ulley brook water not being perfectly pure, it is fil- 
tered through two large filter beds which are situate close 
to the new reservoir at Packman’s Bridge. The Pinch Mill 
spring water being quite free from organic or otherimpurity, 
needs no filtration. -These present sources are of good 
quantity generally speaking, but owing to the great increase 
in the population which has taken, and is continually taking 
place, the Board felt it to be necessary that some other 
means of storage should be provided. The engineers to the 
Corporation Waterworks undertaking, Messrs. Lawson and 
Manserge of Westminster were entrusted with the work, and 
it was decided to construct the new reservoir in the valley 
about two miles below Whiston, near the junction of the 
Morthen brook and the Ulley brook. The embankment 
thus stops up the valley, or will do, rather, when completed, 
and the reservoir at its upper ends will be of forked appear- 
ance. The embankment is 650 ft. in length; 52 ft. in 
perpendicular height, and some 300 ft. wide at its base. 
The puddle trench is now opened out, and has reached a 
depth of about 40 ft., without having, it is stated, reached 
satisfactory strata. The puddle wall will be of clay, in the 
usual way, in 6 in. layers, well kneaded together. The re- 
maining component parts of the embankment will be picked 
material and earth, the whole faced with rough stone work. 
The water thus impounded, will have a surface area of 
about 30 acres, and the contents are estimated to be about 
150,000,000 gallons. 

Tn connection with this reservoir several other pieces of 
engineering will have: to be undertaken, one of them being 
the diversion of the Aughton turnpike road, which at pre- 
sent runs along the bottom of the valley, over a part of the 
reservoir on a viaduct of four arches, each having a span of 
45 ft. These arches will rest on three piers and two abut- 
ments of rock-faced stone, the arches themselves being of 
brick, with stone facings. From the crown of the centre 
arch to the bottom of the reservoirs will be about 33 ft. 
The framework of the arches is complete, ready for the 
bricklayers to build over, so that the viaduct will be 
speedily completed. The total area of the land purchased 
for this undertaking is nearly 45 acres, the whole of which 
has been enclosed by a neat stone wall. Inside this wall on 
both sides of the reservoirs will be floodwater channels in 
dressed stone work, which join near the bottom of the em- 
bankment, discharging their burden into the bed of the 
Ulley brook. A 12 in. main will be laid from the filter- 
beds to the town, all the water having first to be filtered. 
As a matter of course, a valve well is to be constructed, in 
order to enable the water to be drawn off when at any 
depth. It will be oval, 9 ft. by 4} ft., and 45 ft. in depth. 
It is to be lined with D shaped cast-iron plates, each 5 ft. 
in length, thus dividing the well or pit into two compart- 
ments, one of which is invariably to be kept dry to enable 
inspections of the interior to be made. A house for the 
reservoir keeper has been erected at the Aughton end of the 
reservoir. 

About 250, men are employed at present, and the 
contractors, Messrs, Logan and Hemingway, are pushing 00 
with their work in good style. Mr. W. Oldman is the 
resident engineer. In all probability the works will be com- 
pleted in about eighteen months from this time, and when 
they are finished the Corporation are of opinion, that they 
can stand the test of the driest summer without fear of the 
water supply failing. 
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NOTES FROM GERMANY. 
Bonn, March 23, 1872. 


OsnApruck BresseMER Iron Works. 


Au iron works which are enabled to produce at a reason- 
able cost pig iron fit for the Bessemer steel process are now 
doing a splendid business. The Georg-Marienhutte, near 
Osnabriick, is one of them, and it paid, even in 1870, a 
dividend of 8 per cent., which most likely will be. doubled 
for 1871. The works are based on the rich deposits of 
manganiferous carbonate and brown hematite iron ores of 
the Hiiggel hills, part of the Teutoburger Wald, about 
7 miles south-west of Osnabriick. « The ore belongs to the 
Permian formation, and rests immediately upon the charac- 
teristic bed of copper schist, well known for its quantities 
of silver and copper, which are actually extracted from it 
in the Mansfeld district. The bed of iron ore, which is 
from 3 to 6 fathoms thick, dips with 26° north-east, and is 
known for a length of 24 miles. The ore is somewhat cal- 
careous, and consists partly of hard crystalline carbonate, 
partly of soft brown hematite. It is worked in regular 
terraces in large open day-workings at the mines of Her- 
mine, Brockman and Bothenberg, and underground only in 
Hedwig mine. The coal and coke for the works are partly 
derived from the collieries of Oesede and Bargloh, south- 
east of the works, and connected with them by a railway. 
The iron mines yielded in 1870 180,963 tons of ore, the 
coal mines 45,025 tons of coal. The greater quantity of 
the coal, however, which the works consumes, comes, 
however, from Westphalia. The works were started in 
1858 with one blast furnace only, and though they could 
not well flourish during the first years, they work now with 
six blast furnaces, and give employment to 1500 men. 
The blast furnaces are 58 ft. high, 13 to 16 ft. in diameter, 
and of a capacity of 6131 to 8286 cubic feet. They pro- 
duce, when 1 furnace out of 5 is kept in reserve, 60,000 to 
70,000 tons of Bessemer pig, from 24,000 to 280,000 tons of 
iron ore, and about 150,000 tons of coal. The blast is sup- 
plied from 5 blowing engines with horizontal cylinders, the 
steam cylinders being 51 in., the blast cylinders 108 in. 
diameter, and both 7 ft. stroke. The piston rods are hollow, 
14 in, diameter, and 13 in. thick. The engines work with 
45 to 46 Ib. of steam, § expansion, and 21 strokes a minute, 
and produce blast of 44 to 43 1b. pressure. The blast heating 
furnaces are of the free suspended pipe construction, the so- 
called sack system, each having 140C square feet of heat- 
ing surface, and being capable of raising the temperature of 
the blast to 850° to 930° Fahr. Three such heating stoves 
are fitted to each blast furnace and heated by separate 
fires. The blast furnaces work with closed breasts, after 
M. Lurmann’s system with constant efflux of slag through 
the slag tuyeres. The Bessemer -pig produced at these 
works is in great request ; it is sold to Rhineland, West- 
phalia, Saxony, and Austria, and is particularly employed 
in making Bessemer steel rails, as well as puddled steel and 
fine-grain iron. The works are still capable of considerable 
extension, as the quantity of good steel at their command 
is almost unlimited. 


Minixe Propuce or Prussia 1n 1870. 


tons. 
ee 28,316,237 


Coal i eco oss eve 
i es ee = 
Iron ore. ... er ie pm es _ 2,676,400 
Iron pyrites eco eve ing eee 98,465 
Zine ore ... ove on ane oan 363,583 
Lead ore ... ot ate “ae pen 98,808 
Copper ore see eee tee ove 204,147 
Silver, mercury, cobalt, nickel, arsenic 

antimony, and manganese ores _... 12,893 
Pigiron . oe oa eee ee 1,123,422 
Castings ... eee eee ove ove 236,856 
Wrought iron... sos ove eee 627,900 
Sheets and wire ... one oa aa 128,193 
Steel eae ese we és ont 157,901 
Lead eve eee nee ose eee r 
Copper... ove ose cos ove 4,663 
Gael le Peels ae, GB ot 63,919 

ickel ... ose, dee eas oe 106 
Alum... obs ave ie, tes 2,542 
Arpaia = 90 
Vitriol ... po eee eee a 4,302 
Sulphur... exe ove ups oh 762 

kilog. 

Gold wos au bebe ose eee 16 
Silver eee ise dee ‘és eos 62,630 


Moveracoeicat Institute ar Leipzic. 

The Saxon Government, which are. well known for their 
great care for everything in connexion with science and 
public education, has just obtained from the second Saxon 
Chamber a grant of 50,000 thalers, or 75002, for the year 
1872-78, for the establishment of a physical and mineral- 
ogical institute in connexion with the Leipzig University, 
its object being to promote the researches in optical, micro- 
scopical, and chemical mineralogy. 


Prices or Iron. 

The iron trade of Germany continues as brisk as ever, 
the prices of all kinds of iron having still advanced during 
the month of February in consequence of the larger orders, 
which are still pouring in from all sides. Spiegeleisen 
particularly isin great request for the increasing number of 
Bessemer steel works abroad, and all kinds of manganiferous 
iron ore, of which at least one-third is to be used in making 
this kind of iron, have likewise advanced. Prices paid in 


£8. d- 
Carbonate iron ore eee eee eee 143 
~ » calcined... os} Chee TLD 1 
Brown hematite (manganiferous) ove 019 8 
Specular iron ore... ose ose ws . F © 
assau red hematiteof 45 per cent. .. 915 0 
Charcoal spiegeleisen ove ove 900 
. grey pig oes eee ove 618 0 
Th white ond mottled pig ore : S : 
Cc jegeleisen, Ist ... ove one 
= - ts ied .«. ww 2 6 
» Bessemer pig oes 6 6 0 
m4 ow Maa. 6.0 6 
a Shite and mottled pig... ow 614 0 
Sheets, 1st... ove ooo ood aa 3616 0 
Slabs ove ee nee ees on = ££ 
Puddled steel... fas ne «= wey ¢ 
Hammered bar iron... ne oo 26:6 
Rolled = See sie a 2.28 
Wire iron ... re ‘a exe as te eS 
Flatiron ... bee eee ne w aos 
Puddled bars... Po ove 2 814 0 








NOTES FROM PARIS, 
Paris, March, 25, 1872. 
Tuer NAVIGATION or THE SEINE. 
Some years ago a sensational project was launched upon 
the public by certain engineers, entitled ‘“ Paris a Seaport.” 
This project was nothing less than to take the sea at Dieppe 
and bring it to Paris. Public good sense did full justice to 
this enormous folly. However, the scheme touched the 


grand requirement of Parisian commerce and industry— 


the difficulty which exists in the navigation of the Seine. 
M. Krantz, Ingénieur des Ponts et Chaussées, has recently 
attempted a solution more in accordance with available re- 
sources, And in a recently published essay he points out 
the means by which an uninterrupted navigation between 
Paris and Rouen, with a clear draught of water of 10 ft. 
may be arrived at. 

The Seine has a regular and moderate régime, which 
appears due both to a temperate climate and the permeable 
character of the basin through which it runs. Thanks to 
its slight slope, to the volume of its waters, and to the re- 
liable nature and height of its banks, it is naturally suitable 
to navigation, and is adapted to all the improvements which 
science would seek to attempt. The first works undertaken 
to improve the navigation were due to M. Poixée, Inspecteur 
des Ponts et Chaussées, and the success he obtained in 
establishing at Bezores a movable system of barrage which 
he had invented, led him to study the application of the same 
system in that part of the river between Paris and Rouen. 
He hoped to obtain a depth of water of 6 ft. 6 in., but 
economical considerations reduced it to 4 ft. 3in. Such 
was the original of the actual works—the seven dams which 
divide the Seine into eight reaches of unequal length. It 
was soon found that the navigation could not be carried on 
successfully with so small a draught of water, and on the 
llth of August, 1866, a decree was passed authorising 
the execution of certain works, amounting to 260,000/., 
which were to improve the existing condition of the river. 
But in spite of the completion of these works, the Seine is 
to-day very imperfectly adapted to navigation, and does 
not even give at all points a draught of 4 ft. 3in. Still 
the river accommodates a very large transport trade. On 
certain sections more than 2,250,000 tons are carried per 
annum, and the movements between Paris and Rouen 
amounts to 124,000,000 tons carried one mile. The 
transports are effected by different means. The oldest and 
most economical is the raft, which is only employed in 
going down-stream. A raft takes six days to go from Paris 
to Rouen. By this means about 1,000,000 mile tons are 
carried annually, and the rafts are gradually disappearing. 
Some boats are alsoemployed, moving only by the action 
of the current. They, too, cost but little, but this mode of 
transport is also falling into disuse. 3 

Barges hauled up and down stream accommodate an 
annual traffic of about 7 to 9 millions of mile tons. The 
importance of this mode of conveyance decreases also. Side- 
wheel or screw steamers work .on the river both as tugs 
and freight boats. They make the trip from Paris to Rouen 
in 86 hours, with a paying load of 145 tons, besides haul- 
ing several barges after them. 

ut the means most employed is that of the sunken chain, 
introduced upon’ the Seine in 1870,~ There exist really 
two towage companies, the one from Paris to Conflans, the 
other from Conflans to the sea, The first hauled in 1868 
more than 10,000 boats, carrying 1,590,000 tons; the 
second hauls annually 3500 boats, of 417,000 tons. The 
speed made between Paris and Conflans is 1.80 miles up 
stream, and 5 milesdown. Between Conflans and the sea 
a greater rate is obtained. 

The transport return in 1868 amounted to 226,683. 
equal to .44d. per ton per mile, or about 5s. 6d, between 
Paris and Rouen. 

The direct navigation of the Seine, that is to say, the 
navigation which does not make use of the waters of any 
other streams flowing into it, would be the first to profit by 
the increased draught to 10ft. This navigation amounts 
to 700,000 tons, equal to 104,600,000 mile tons. M. 
Krantz estimates that a reduction of 20 per cent. in the 
cost of traction would justify the required improvement to 
be made, This would give annually 83,740/. Besides, 
there is reason to hope that with this important reduction 
of 20 per cent. on the freight the traffic would increase, be- 





February per ton were as follows : 


cause the navigation companies now cannot accommodate a 





great deal of the freight, and abandon it to other carrying 
companies. The reduction in rates would also doubtless 
lower the railway tariffs, so that commerce would generally 
profit by the works executed on the Seine. The local 
navigation, which, under actual conditions is only 20,000 
tons yearly, has room also for an important development. 
M. Krantz proves this by reference to the towns bordering 
the Seine, with their population and their industries. 

Paris above all would profit by new facilities of transport, 
and the economy realised would be considerable, even 
on coal alone, of which the consumption amounts to 
1,000,000 tons a year. Thus the coal coming fgom Anzin, 
and used for industrial purposes, and which forms 35 per 
cent. of the whole, costs 20 francs per ton delivered on the 
wharf at Clichy. This price is made up as follows: 


rancs. 
Cost at pits’ mouth, and loading in boats 15 
Transport ,,. eos ae oe see 5 
The cost of English coal on boaté is abou' 7.50 
Theimport duty is... 2 9 ws > 1,20 


To, er 8.70 per ton 

Leaving a difference of 8.30 francs, which actually is in- 
sufficient to allow of the importation to Paris of this coal ; 
but with the improved navigation of the Seine, the sale of 
English coal would be rendered possible, and a great economy 
would be effected. , 

According to the new project, the Seine between Paris and 
Rouen will be divided into ten reaches at different levels. 
Suitable locks would be provided; and dams would be made 
to retain and regulate the water levels, Without following 
the author through all the details of his scheme, we may 
refer briefly to the more important works required. 

In the Martot reach it would be necessary to perform 
much dredging, at the Poses lock to deepen the bottom; the 
lock and weir of Garennes must be abandoned, their position 
being condemned as one affecting the current, and a new one 
constructed in such a way as to divide into two equal parts, 
the reach from Poses to Port Villey ; this new arrangement 
would secure the pass 
lock would be established at Rolleboise to assist in t ing 
the difficult lengths at Juziers; lastly, at Suresnes and at, 
Bougival, the dam would be raised. The outlay would not 
exceed 720,000/. ; indeed, this total would not in all pro- 
bability be attained, because -M. Krantz has exaggerated 
rather than understated the estimate. The securing of an 
even draught of water of 10ft., involves an outlay of 
440,000/., according to the projects adopted in 1864, and 
now in course of execution. 

This difference of 280,000/. would be sufficient to transform 
into.a fine navigable channel the 150 miles which separate 
Paris from Rouen. No other way of communication could 
be established so cheaply, tor could any other route be 
called upon to accommodate so great a traffic. The Seine 
with a draught of 10 ft. could receive sea-going vessels of 
300 or 400 tons burden, and give them free passage to all 
the towns upon the river. The de through which 
the course lies contains an population which draws 
from abroad large quantities of raw material, cotton, wool, 
coal, &c., the product from which would give rise to a t 
maritime trade. Among the towns thus placed in t 
communication with abroad, we may mention Oissel and 


Elbeuf (Seine-Supérieur) les Vv Eure 
Mantes, afenies, Poissy na Agen Visas af Ole), RY 


Denis, and Paris (Seine). ‘ 

The development of the navigation, and the facilities for 
transport would have the effect of increasing the trade 
which is now departing from Paris. The high price of 
labour, the dearness of lodgings, the municipal duties, all 
these difficulties and changes which continually increase, 
have driven from the capital a certain number of establish- 
ments of importance. The selection of new sites on the 
banks of the Seine is a needful one, where provisions and 
lodgings are obtainable at moderate prices, and which 
present to the workman especially, favourable conditions. 
Manufactories can be put into easy communication with 
the Northern and Western Railways, arid by the circular 
railway with all the other lines. Upon the Seine, they 
are bound to the whole navigable réseaux of the North, 
the East, and the central departments, as well as to the 
sea. Admitting for an instant the establishment of a 
draught of water of 10 ft., what advantages would not 
those towns situated on the banks of the river be able to 
derive, especially those comprised between Asniéres, St. 
Denis and Argenteuil ? 

Without going so far as M. Krantz, who pictures Paris 
as a powerful, industrial and commercial city, ander these 
changes, it cannot be denied that the project presents an 
enormous promise of benefit. 


PuppLine BY PeTROLevM. 

Several French technical journals have recently recorded 
the success which has attended the experiments undertaken 
during the past three months at the works of Lacléde, of 
St. Louis, on the employment of petroleum as fuel in the 
puddling furnace. ‘The results have proved more and more 
satisfactory as the trials advanced, and it is asserted that 
petroleum should be the best fuel that has yet been em- 
ployed as regards convenience, efficiency, and, above all, 
the superior quality of iron produced, Those who have 
conducted the trials are practical and reliable men. The 
experiments were made under many varying conditions, 
and the iron produced was tested in every way to show its 





quality. The results are said to be in all respects en~ 
couraging, but the journals say nothing as to the price. 


of the river at Thosny. A new. « 
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THE NEWPORT PUDDLING FURNACE. 
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. | vention, and it was my misfortune, and not my fault, that 

THE NEWPORT PUDDLING FURNACE.* | lack of time excluded it from consideration at our Dudley 

By Jeremian Heap. meeting. 

Mr. Presipent, my lords, and gentlemen,—It may seem Under these circumstances I had almost made up my 
presumptuous on my part to bring fi @ paper upon a | mind to withdraw it altogether, but the officers of the Insti- 
non-rotary puddling furnace at the present moment. No | tution were 9 me to a after a recent perusal, and, 
iron manufacturer can be more impressed than I am in favour | as I unders' for the following reasons, viz. : 
of the system which has been investigated by our American |_ Ist. The — contains certain original experiments and 
commission, and no one will more heartily rejoice at the final | investigations hitherto unrecorded, and which are as applic- 
and complete success of mechanical puddling. I need hardly | able to any form of furnace for heating purposes, or possibly 
remind you, however, that my paper was written before we | even to that which rotates as to the old-fashioned appliance, 
had any definite information in respect of Mr. Danks’s in- | the doom whereof seems to be sealed. 


And, 2nd. At a time when the minds of iron manufac- 
* Paper read before the Iron and Steel Institute. turers are occupied in estimating the commercial value of 
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the new system, it is fair that comparisons should be, made 
—_ --4 a ——— a now in regular use, affd not 
only with the least favourable specimens. : 

Asking your indulgence for these reasons, I will now 
venture to proceed. 3 

Every one who is in ts tenet Suellen ber \. an 
appearance of iron works w ordinary pu g furnaces 
are in operation knows that flame and smoke, in large 
quantities, are to be seen issuing from the chimneys attached 
to them. Thata great deal more fuel is being burnt than 
can be necessary to produce the heat actually taken up by 
the metal under treatment is evident at first sight. 

ae Reageee, <0 ont peepee for the sta ot Got, 
whereas there is as much heating power resident in 1b. 
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average coal as is utilised in producing 17 lb. of wpe bar, 
there are very few furnaces whence more than 1 1b. of iron is 
brought out per pound of coal. 

Let us examine for a moment the way in which an ordi- 
nary puddling furnace is heated. The burning coal upon 
the grate is supplied with atmospheric air, which forces its 
way among it in endeavouring to supply sad pager vacuum 
in the chimney. This air may be consid to enter at an 
average temperature of 50° Fahr. If the interior of the 
chimney be examined through a peep-hole situated, say, 
half way up, we find that a full red, or even white, heat is 
usually maintained. 

Ve have recently been given to understand that all our 
notions of high temperatures derived from a with 
the copper heater pyrometer, are exaggera The Lyon 
heat of copper and some other metals been assumed to be 
constant at all temperatures, whereas it now appears this is 
not the case. There has as yet been insufficient time to ex- 
periment carefully with Mr. Siemens’s electrical pyrometer in 
its present form, and therefore any records of temperatures 
above 600° Fahr. — in this paper, will be as taken by 
copper heaters, and of course subject to such modifications as 
that method may be proved liable. 

, The water pyrometer has been thus applied by the writer, 
in the manner about to be described, to ascertain the heat 
within a chimney. The heater was carefully weighed re- 
latively to one kept as a standard. A piece of 1} in. iron 
tube, about 3 ft. long, was fitted with a wooden plug, easily 
removable, at one end, and the heater was placed about 2 in. 
Within the other. The tube was then inserted so as to reach 
the centre of the chimney, and the opening in the latter 
carefully plastered up. By removing the w lug at the 
outer end, the gradual heating of the inner end of the tube 
could be watched, and the subsequent attainment of the same 
temperature by the copper heater. By replacing the plug, 








the direct oxidising action of the air upon the compet was 
prevented. The cylindrical form of the tube enables it to 
carry its own weight when heated, even up to whiteness, and 
encircling the heater, it protects it from cooling, during re- 
moval, until immersion is effected. The weight having been 
again taken, the record was augmented in proportion to the 
average loss. 

The mean of seven observations, where the furnace was an 
ordinary one, working 7-heat refined iron, and made at in- 
tervals throughout a heat from melting to balling, showed 
the products of combustion to be passing off at a temperature 
of 20882 Fahr. , 

If we suppose 80 cwt. of coal to be consumed per shift of 
12 hours, and that half the carbon therein contained is burnt 
into carbonic _ se into onal eins nS 
su’ that only so much air passes ugh as is ly 
pe = st to pore be such combustion, we shall find that about 
15 tons of gases escape per shift after having been raised from 
50° to © by expenditure of fuel. e 

There is no reason to suppose that the operation of puddling 
can be carried on to advantage with a less intense heat than 
is , and therefore we are driven to consider the 
question whether the vast amount thereof which is shown to 
be wasted, cannot be abstracted from the products of combus- 
tion, at all events partially, after these have passed the hearth, 
and before they finally escape. If thiscan be done, and if the 
heat so abstracted can be utilised to raise the temperature of 
these elements which are about to enter into combustion, it 
is manifest a saving of fuel mustresult. _ 

On the present page are given a longitudinal and a trans- 
verse section, two vertical sections, and a sectional plan of 
an improved furnace designed to economise coal on the 

inciple indicated. It has been called “the Newport 
Furness” from the Newport Rolling Mills, Middlesbrough, 
where it originated and has been developed. 





THE NEWPORT PUDDLING FURNACE. 
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In general appearance it is not greatly different from an 
ordi furnace. There is the te, the operating 
hearth, and one neck as usual. Above the neck, however, the 
chimney is enlarged into a chamber, divided into two com- 
partments by a vertical cross wall reaching nearly to the top. 
One compartment is fitted with a damper capable of barring 
the passage, and the other contains a stove pipe of peculiar 
construction. The dividing wall is perforated by two apertures, 
— games side of the stove pipe and close to the base 
thereof. . 

The chamber is surmounted by an iron-cased chimney, 
carried upon girders, pillars, and standards, in such a manner 
as to be altogether independent of the brickwork for support. 
When the damper is open, the products of combustion pass 
by way of the compartment in which it is fixed, } see yw the 
shorter route to the chimney. When it is closed they are 
forced to pass through the two apertures on either side of the 
stove pipe, which they heat, as well as the stove box on 
which it stands, and so to the chimney. 

Let us now turn our attention to the stove Pipe. It is 
rectangular in section, and contains five cross diaphragms, 
extending nearly to the top, which terminates semi-cylin- 
drically. It is planed at the bottom, and stands on a planed 
+ gure of corresponding shape, cast upon the stove-box. 

latter is divided longitudinally by a diap' . which 
ex to, and corr exactly with, the centre diaphragm 
of the stove pipe. 


Great care is taken in making perfect this joint, an en- 
larged section of which is shown in Fig. 7, page 206, as were 
any fissure left, there might be an opportunity for passage from 
one side of the stove-box to the other without passing up and 
down the stove pipe. A y-sha groove is therefore cut 
across the face of the centre diaphragm of each casting. 
When they are in position the two ves form a sing 
channel square in section. Before, however, the Pipe is 
lowered, acopper wire, somewhat larger than enough to fill the 
square channel, is introduced, ahd when the — operates 
the wire is tightly pressed into the channel | a perfect 
joint results. A cast-iron hoop about 9 in. by 
1} in. section, loosely encircles the junction of the pipe to the 
box. The space between is filled with metal borings and 
acid, eoog by rust joint. Should it be necessary to renew the 
stove pi ring is broken, and the pipe is at once free for 
remo One compartment of the stove-box has an inlet, 
and the other an outlet nozzle. To the former is attached a 
conical pipe, the smaller end or throat being uppermost, and 
terminating in a funnel. Down this a steam jet constantly 
blows, as will be presently more fully explain The outlet 
pipe at once enters the back of the furnace, being at that 





hae ae ee oS ae the ° 
n it passes the fire bridge it terminates in two channe 

formed in the brickwork. ‘The one leads downwards into the 
ash pit, and the other leads upwards, and is continued by 
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means of 
special bric! 
ing downwards into the furnace, and a 
which is provided with a hollowed cast-iron plug. 
Fig. 6, page 207.) araaneine the plugs the tuyeres can be 
examined. Where the cast-iron square scotioasd pipe termi- 
nates a valve is attached, whereby communication with the 
tuyere bricks controlled or cut off. The ash pit is pro- 

ided with doors in four sections, but which are not required 
to be very closely fitted. 

Steam from nearest steam main, as high in pressure, 
and as dry as ble, is made to issue constantly through 
the brass at the top of the funnel pipe. Dryness is of 
more im even t intensity of pressure. It has 
been found quite fatal to conduct it a long distance through 
a small pipe. The steam main, properly called, 
should therefore be brought as near as possible, and provision 
made by a trap or otherwise, for removing any water arising 
from 


The orifice of ‘the fet nozzle is } in., but in certain eases it 
may be less. The ehief obstacle to the use of May yew jets 
is their liability to become stopped uP, owing to the presence 
of small pieces of solid matter brought by the steam. Where 
the joints of the mains are made with india-rubber ‘weazes, 
the latter are frequently to be found more or less squeezed 
into the interior, and the passing steam cuts off and carries 
forward minute particles. If a straining box containing a 
diaphragm of fine wire gauze, and capable of periodic ex- 
amination be inserted as shown, immediately above the steam 

ts, then the orifice may be made extremely smal]. (See 

ig. 6, 207.) Pouring down the conical pipe, and spread- 
, page , pe, See epre 
ing out as it the steam seizes upon the air in immediate 
contact with it, and forces it into the pipe. 

The jet tes best if the orifice is about 3 in. above the 
throat. is made 2) in. in diameter, the jet at that part 
having become widened out to 1 in. indiameter. An annular 
space is left Zin. in breadth, through which the air is drawn 
in. The suction at the throat is sufficient to sustain a 
column of water 3}in. high, with a pressure of steam of 
40 lb. above the atmosphere. Sometimes, under specially 
favourable circumstances, a vacuum. sufficient to sustain a 
column 5 to 6 in. high has been obtained. The velocity with 
which 40 lb. steam issues into the atmosphere is about 1728 ft, 
per second. The amouut of water which must be evaporated 
to support an } in. jet is: 1.04 cubic feet, or 66 1b. per hour, 
and re its a consumption of 1 cwt. of coal per 12 hours 
if a specially fixed:boiler is used. ‘The velocity of air passing 
the annular space, and due to a suction corresponding to a 
column of water 34 in. high is 112 ft. per second, and amounts 
to 900,41b. weight per hour. Thus we are able to arrive at 
an estimate of the relative weights of steam and air in the 
mixture as it enters the stove-box. It is 1 of steam to 133 of 
air by weight, or if volumes aro taken at atmospheric pres- 
sure, we shall find the proportion to be 1 of steam to 6% of 
air. This mixture of steam and air, on emerging from the 
stove-box, has a pressure which will balance a column of 
yon i high. It has now become the vehicle by which 
some of the waste heat is abstracted from the products of 
combustion and conveyed to the back of the furnace for 
utilisation. 

Professor dal’s researches have revealed the marvellous 
effects of mixing moisture with air, in increasing the capacity 
of the latter for the absorption and radiation of, at all events, 
the obscure heat rays of the prismatic spectrum. - The stove 
pipe and upper surface of the stove box are maintained at a 
searcely pereeptible red heat. Radiation internally takes 
place across the spaces enclosed, and through which the 
moistened air is slowly ing. The object aimed at, is to 

ther as much heat, with as little heating surface as pos- 
sible, in ofder to reduce yr ey toa minimum. After 
passing up one, and down the other, and emerging into the 
outlet, pipe, the blast is usually about 560° Fahr. The inlet 
pipes are carefully coated with a carbonaceous non-conduct- 
ing material; but the outlet pipes require an incombustible 
coating. 

All through the back of the furnace the blast increases, or 
at least maintains its heat, until it reaches the tuyeres and 
ash-pit. There it has still sufficient pressure left to blow 
forcibly away any dust or light material which may be 
thrown across its place of exit. 

Before ing through the fuel, it acquires additional 
heat from the downward radiation of the fire, and from con- 
tact with the fire-bars. These are found to last longer in the 
improved than in the ordinary furnace, and of course any 
heat taken from them must be acquired by the blast. 
Although the ashpit doors are intended to be kept closed, and. 
this ought to be impressed upon the attendants, yet it has 
not been found that the corsumption of fuel has been ma- 
terially affected by neglect of this duty. It is certain that the 
blast, on arriving at the grate, is superior in pressure to the 
external air, and therefore it probably excludes it from op- 
portunity to approach the grate. 
It is not improbable that a portion of the steam in thé 
bier mg b d Pp A — method of 
makin rogen ia to steam through a red hot 
tube cluaslnion ts tectiogs Hoey red hot. These seize upon 
the oxygen of the steam, forming oxide of iron, and the hy- 
drogen is set free. This is exactly what the steam in the 
blast is subjected to when in the stove pipe, and also when at 
the grate bars. The only question is wheter these surfaces 
are ordinarily heated sulficlentl to effect the decompositon. 
If they are we may expect to find rapid oxidation. Some 
oxidation does undoubtedly take place at both places, but 
— experience does not warrant the belief that it is very 
rapid. 

ut the steam with which the blast is permeated, probably 
does good in another way, yiz., that in which it has been 
shown to benefit in gas producers. On reaching the carbon 
upon the grate it becomes decomposed, and its constituents, 
oxygen and hydrogen, absorbing heat in.the act. The 
oxygen, seized upon by the incandescent carbon, passes for- 
ward as carboric oxide. This gives out heat on receiving a 
fresh supply of oxygen at the firebridge from the tuyeres. 


ial annular bricks right across the roof. The 
have each a small —— aperture point- 
large one upwards, 








The liberated hydrogen passes forward, also ready, on find- 
ing oxygen, to recombine, and give out the heat where it is 
wanted, which it took away from just above the grate, where 


See | it was not wanted. 


The proportion of air admitted through the layer of bricks 
above the fuel must be carefully ulated, so as not to 
exceed what is n to complete the combustion. Other- 
wise it will tend to oxidise the charge. ; 

The damper in the stove chamber need never be with- 
drawn, unless from any cause the steam jet be inoperative. 
Then it would become necessary, or there might be danger 
of burning the stove pipe. The average of four experiments 
made upon a Newport furnace to ascertain the heat at which 
the sookncts ot combustion pass off, after leaving the stove 
chamber, gave 1577° Fahr. The observations were made 
the same day, and under precisely similar circumstances in all 
other respects as those from which the temperature within the 
chimney of an ordinary furnace was found to be 2033° Fahr. 
The waste gases of the one escape 486° cooler than those of 
the other. No flame is ever visible at the top of the chimney 
of the improved furnace, even at night. @ smoke also 
seems to be lessened, both in duration and density. Through- 
out the course of a heat the chimney wes wy watched, 
in order that an accurate judgment might be formed upon 
this question. Smoke was never seen to continue more than 
one minute after firing, and even during that period objects 
intercepted by the smoke were clearly distinguishable. The 
dense black cloud which proceeds from the ehimney of an 
ordinary furnace, especially when the attendant fires with 
his damper down, was never visible. 

When we bear in mind the saving of fuel effected in 
annealing furnaces, owing to the utilisation of the waste 
gases, by causing them to t the blast, it can be no marvel 
that a similar saving should result from the application of a 
like principle to puddling farnaces. We wn A to save, 
because the heat of, let us suppose, 2600° Fabr., which we 
require at the fire bridge and over the hearth, and there only, 
has been contributed to without any new expenditure of fuel 
in the following ways, viz. : 

1. By supplying the air for supporting combustion at 550° 
instead of 50°. 

2. By the possible admixture with that air of some free 
hydrogen, owing to decomposition in the stove pipe and box, 
and at the grate bars. 

3. By the transference of some heat on the grate to the 
fire bridge by the action of the incandescent fuel upon the 
steam. PT 

What the saving of fuel actually is may be gathered 
the following records. The quantity of iron used in produc- 
ing 1 ton of puddle bars is also appended, as, glthough sav- 
ing of fuel is: highly desirable, it must evidently not be at 
the expense ofan in ion of the more costly 
material. The furnace which has yielded these results is one 
which is exactly represented by the model exhibited when 
surmounted by the boiler. There is no material difference 
in any other respect between it and that illustrated in the 
Diagrams on page 207. 

The furnace was employed upon 7-heat-refined Cleveland 
iron. The coul was mostly Pease’s best, costing at the time 
6s. 4d. per ton delivered. That used for lighting up, and 
amounting to 9 ewt. 1 qr. weekly, is imeluded. The records 
embrace eight weeks, viz., almost the whole of June and July, 
1871. Occasional heats were lost. The puddlers were not 
aware that any unusual accounts were being kept. 

The average coal consumption under these circumstances 
was 12 cwt. 3 qr. 6} Ib. per ton of puddled bar, weighed after 
rolling. The average consumption of refined iron was 20 cwt. 
2 qr. 241b., or in other words, the puddled bars weighed 
96} per cent. of the iron charged. 
made in a tap furnace from various cinders and scraps, and 
similar materials produced on the premises, and contained no 
hematite or other costly native ores. 

The boiler, which is no essential part of the furnace, eva 
rated during the same period an @ of 10.1 eubic feet 
per hour, from about 180° Fahr. into 501 steam, as registered 
by a Siemens water-meter inserted in the feed piper A 
similar boiler attached to an ordinary furnace evaporates 
20.4 cubie feet per hour. This. again gives an idea of 
the proportion of heat intercepted by the stove pipe. As 
the addition of the boiler doubles the cost of the furnace, it is 
a question whether it is not wiser to use either one or the 
other method of intercepting the waste heat, but not both. 

In working 6-heat iron, an increase in the consumption of 
coal per ton of puddled bar is of course to be expected, be- 
cause the same, or perhaps rather a greater heat must be 
maintained over the same time, with a produce diminished 
in the ratio of 6 to7. The writer has accurate records of two 
furnaces over five weeks, whilst working 6-heat all grey iron. 
They were not fitted with the more recent improvements, and 
the coal was only of ordinary puddling quality. The average 
consumption was 14 ewt. 3 qrs. 25 lb., or very nearly 15 cwt. 
per ton of puddled bar. 

Of furnaces working upon the Newport principle, but in- 
complete and imperfect in many , there are twenty- 
four, besides five with all recent improvements. Separate 
accounts were kept for ten months in regard to the former 
with the following results: 

Coal used per ton of puddled bar including lighting up 
and firing — all stoppages 16 ewt. 1 qr. 27'Tb. ; iron used 
21 ewt. 1 qr. 21 Ib. 

The ordinary furnaces at the Newport Works use an average 
of 24 cwt. 2 Ze Ib. of the same coal, and 3,4; per cent. more 
pig or plate to produce the same wei L of puddled bar. 

he fettling is the same in either case. beneficial effect 
of the oo furnace in reducing the waste ofsiron as well 
as of fuel becomes comprehensible when we remember the 
agent by which such waste is produced, viz., free oxygen 
sweeping over the hearth and attacking the metal. This 
free oxygen is present, owing to the considerable excess of 
air, which is often allowed to penetrate to the top side of 
the fuel in order that combustion of the distilled gases may 
there go on, in other words, that flame may fill the furnace. 

Itis quite to be expected that when the air for supporting 


e fettling used was | hea 





combustion is heated, the same flame can be kept Up as re. 

uired with a less excess than when cold air is supplied. That 
this is the true explanation is confirmed by the fact that the 
whole benefit in saving waste of iron, disappears, and the 
evil is even exaggerated, if the quantity of blast going by way 
of the tuyere bricks is allowed to become excessive, 

It has been stated that the _— of air forced into the 
stove box by the steam jet is, under certain conditions 
900 Ib. hour, or nearly 5 tons per shift of 12 hours. It 
will be interesting to inquire, how much is actually required 
by the fuel on the _— to produce the observed effects, 
and then to compare the two. 

During the eight weeks’ experiments previously referred to, 
with the furnace represented by the model, an average of 
about 20 cwt. of coal per shift was burned. The coal con. 
tained by weight about 85 per cent. of carbon, 5 per cent. of 
hydrogen, 5 per cent. of oxygen and nitrogen, and 6 per cent. 
of ashes. 

The first two ingredients are alone combustible, but we do 
not obtain the full benefit even of them. 

The ashes falling from the grate of a puddling furnace, 
weigh usually not less than 25 per cent. of the weight of the 
coal charged. They have not uently been known to 
amount to 36 per cent. Let us take them at the lower figure. 
They will include the 5 per cent. of ash, and 20 per cent. of 
the carbon. Thus all we really burn is 65 percent. of carbon 
and 5 per cent. of hydrogen. 

If we assume that half the carbon is burnt into carbonic 
acid, and half into carbonic oxide, and that the whole of the 
‘hydro eri is burnt into steam, we shall find that the air re- 
quired for 20 ewt. of coal per shift, would be about 63 tons, 

Our barest requirements seem to be 6% tons, and we 
cannot find that quite 6 tons are supplied. The result at 
first seems perplexing. It is of course quite easy to increase 
the size of both jet and throat, and so the quantity of air in- 
duced ; but the furnace works ectly well without, and 
evinces no sign whatever of a need of more air. 

It is probable that the apparent deficiency is made up 
from other sources. Air is introduced with the fuel during 
stoking, and perhaps filters in at the hopper, and through 
minute crevices in the brickwork. All coals are believed to 
contain some oxygen in combination. Lastly the heat from 
the grate radiates. downwards,| and doubtless reaches the 
water in the ash pit, already made hot by the falling ashes. 

The-vapour rising from this water enables the air conti- 


guous to it to absorb the heat rays, and so raised in tempera- 
ture it is ready to make up any deficiency in quantity of 


The cost of a fuitiog anke erected de novo, as illus- 
trated on page 207, isin the Cleveland district about 170. The 
cost of an ordinary puddling furnace in the same locality is 
about 120/. The maintenance in repair may be considered 
about the same in either case relatively to first cost. 

The illustrations on page 206 show a longitudinal and a 
transverse section, and sectional plan, with a section through 
the stove chamber, of a double furnace arranged upon the 
Newport plan, and fitted with Mr. James Witham’s double 
puddling machine. 

Double furnaces of large capacity, with machines attached, 
have been for some years in successful operation at the 
Perseverance iron Works, Leeds. Upon the diagrams they 
are arranged in pairs, and a portion of the second furnace 
consequently appears. 

Mr. Witham’s practice is understood to be to charge 15 
ewt. of pig iron per heat, and to obtain 5 heats per shift. 
His consumption of ordinary puddling coal is stated to aver- 
age 14 cwt. per ton of puddled bar, pon | his consumption of pig 
iron 75 ewt. to produce 72, or 20 ewt. 3.qr. 9 lb. per ton. These 

could not ef course be worked without the 
t is contended that a combination of the Newport 
as , ought to modify 
favourable —— — 
by each separately. The two plans are perfectly distinct, 
and Slot woeting to be no reason why the advantages of each 
should not be obtained without damage to the other. The 
N furnace seeks to-economise by producing the neces- 
sary heat with a minimum. expenditure of coal per square 
foot of grate. The Witham furnace seeks to make each 
square mq of grate suffice for operating upon as much iron 
as ible. 
all our data are correct, and all our arguments are sound, 
we may expect such a combined furnace, under fair manage- 
ment, to arrive at a consumption of only 10 ewt. of coal per 
— ot puddied bar, and perhaps a somewhat reduced waste 
iron. 

Both elements of the combination have been separately in 
operation for some years, and therefore both may be con- 
sidered to have passed the experimental stage. : a 

But certain additional advantages might be obtained with 
such a furnace. instead of five heats per shift, obtained 
by hard-worked men in something under eleven hours, four 
heats. were expected from fresher hands in eight hours, then 
three shifts per twenty-four hours might become the rule. 
The full production of such a furnace so handled, would 
amount to 65 heats, or 45 tons 10 ewt. of puddled bars per 
week. This is at least three times the production of the best 
ordinary single furnace. The advantage of the eight hour 
over twelve hour shifts, would be represented by an increased 
production of 20 cent. As 2 

The cost of adaptation of the Newport principle to 4 
Witham furnace is estimated at about 1201. 

Besides the furnaces already mentioned, there are several 
in operation at other works. The Blaenavon Iron Company 
have had sixteen since the commencement of 1870, Messrs. 
Jones Brothers, of Middlesbrough, have recently ¢ 
eight. In neither of these cases have the latest improve- 
ments been added; still, the report given by the owners 1s 
very good. Mr. John Paton, of Blaenavon, states that = 
consumption of slack coal there averages 14 cwt. 2qr. 101 
per ton of puddled bar, 

The following is a quotation from a letter recently te 
ceived from him : : ’ Ww 

‘Our Newport furnaces continue to give satisfaction. "¢ 


vy 
machine. 
with the Witham furn 
still more favourably the 
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never had a complaint from the men as to their working, and 
have always found they were as readily taken to, when only 
slack was allowed, as the other furnaces, which are supplied 
with coal. The yield of iron is satisfactory. For coal yield 
gee our previous report.” 

Mr. J. A. Jones, of Messrs. Jones, Brothers, reports the re- 
sult of an experiment, of a month’s duration, made by him, 
to be as follows: 

« Average coal per ton of puddled bars, 16} cwt.; average 
coal per ton used by his ordinary furnaces, 24 ewt.; average 
consumption of pig iron } ewt. per ton, or 13 per cents better 
inthe Newport than in the ordinary furnaces. In both eases 
similar grey forge pig iron, and similar fettling was used, 
and six heats per shift worked. His grate bars lasted jrd 
longer in the Newport than in the other furnaces.” 

At the West Cumberland Hematite Iron Company’s works 
at Workington two double furnaces were altered, at the com- 
mencement of 1871, to the most recent model. These fur- 
naces are not so large as Mr. Witham’s, and have no ma- 
chines attached. Mr. William Fletcher’s most recent report 
is as follows: 

“Since my last letter we have very carefully ‘noted the 
working of our two double furnaces upon the Ne t plan, 
and as the results have been better than those which I then 
gave you, it is only fair that I should let you know of them. 
During the week ending September 9 we used all grey pig 
(a mixture of hematite and Cleveland) in 12 cwt. heats, 
when the iron yield was 20 ewt. 2 qr. 15 Ib. per ton of puddled 
bar, and that of coal 14 ewt. 1 qr. 9 1b.” 

Had these furnaces been increased to the dimensions of 
Mr. Witham’s, and his machine superadded, the produce 
would have been increased 25 per cent., with, in all pro- 
bability, no'increase of fuel. 

The series of experiments to which the Newport furnace 
owes it origin were commenced and carried on for some time 
for the pn een of Newport Rolling Mills, by Mr. J. A. 
Jones, of Middlesbrough, then works manager to the firm. 
Valuable suggestions have been made at different times by 
Mr. J. Gjers and Mr. R. Howson, of Middlesbrough, and 
Mr. B. Ford, of Stockton. Most of the earlier arrangements 
in detail have been found imperfect, and have been aban- 
doned, though the leading principle, viz., the use of a mix- 
ture of air and steam, as the vehicle by which the waste heat 
is restored to the te, remains the same. The later ex- 
periments, and the development of the furnace into its pre- 
sent form, have been the work of the writer of this paper. 

Finished August 26, 1871. 
Revised March 16, 1872. 


STEAM FLOATING ENGINE FOR 
MARSEILLES. 

Tur French Government have ordered three steam floating 
fire engines of quick speed and light draft for the port of 
Marseilles, and a trial was made with the first one of these 
three on the Thames on this day week. The float measures 
45 ft. in length, 4 ft. 6in. in depth, and has 8 ft. beam. 
She draws 2 ft. of water forward and 2 ft. 10 in. aft, and is 
fitted with twin screws driven by a pair of invefted cylinder 
engines acting independently. Steam is supplied to the 
propelling as well as to the pumping engines, by a Field 
boiler. We omit all details of these engines, as we purpose 
illustrating and describing them fully in a future number. 
Upon the occasion of the trial to which we have referred, the 
little float left the Waterloosteamboat pier at 12.12, and reached 
the railway bridge at Blackfriars at 12.22, the run being made 
against tide. She was then turned and steamed up the river to 
the A floating engine of the Metropolitan fire brigade which 
lies off Lambeth Bridge, and which she reached at 12.35, Here 
preparations were made to test her throwing power, for which 
purpose two hose fitted with 14 in. nozzles were laid from 
her air vessel along the deck of the A float, and the pumps 
were started. Two fine jets were thrown to a height of about 
160 ft., but they had only continued playing a few minutes 
when a call came down to the A float, which got up steam and 
proceeded down the river. Under the impression that there 
was a fire in that direction, the small float also steamed in 
the same direction, stopping on the way at a wharf to take 
in coals and some extra lengths of hose, and reaching the 
Charing-cross Bridge at the same time asthe A float. Here 
it was found that the large B float of the brigade was under 
steam, and her head was put round and she started up the 
river. The small Marseilles float was at once put about, also, 
and despite the disparity in size and _— the little craft 
kept company with the large one until Vauxhall Bridge was 
reached, when the former gained on the latter and passed her. 
The B float then stood in for Nine Elms pier, and the small 
float continued her course to Battersea Bridge where she was 
turned, and steamed back from that point to the Charing- 
cross pier in 21 minutes against tide. The steaming capa- 
bilities and handiness of the little craft were thus satistac- 
torily proved, although the opportunity of testing her work- 
ing capacity at a fire, which at one time ap imminent, 
did not arise. However, she threw two very fine jets at the 
outset, and is capable of throwing four, there being four 
outlets on the air vessel. The pumps havea combined power 
of about 1000 gallons per minute, a very large delivery for a 
float of such small size. The builders of this engine—Messrs. 
Merryweather and Sons—had invited the members of the 
Metropolitan Board of Works to inspect her after their meet- 
ing, but owing to a protracted —°4 were unable to 
do so. The Borough Surveyor of Westminster, however, 
having recceived notice from the Board, attended in the 
afternoon and witnessed the steaming of the float and the 
working of her four jets. He expressed himself satisfied 
with the results, and observed that oné of the it require- 
ments of the Metropolitan Brigade was a few such powerful 
and handy floats on the Thames. 











Tue Institution oF Civit Excinegrs.--The members 
of this Society, determined by special resolution at their last 
meeting, that they would not assemble for the transaction of 
ordinary business on Easter Tuesday, the 2nd of April, but 
that the meeting should stand adjourned until Tuesday, the 
9th of April. 





NOTES FROM THE NORTH. 

: Guaseow, Tuesday. 
Glasgow Pig-Iron Market.—The prices of warrants have 
fluctuated somewhat during the past week, and they may be 
considered a little easier up till to-day ; but there is no re- 
laxation in the quotations of makers’ iron; rather the re- 
verse, indeed, as the rates are stil! continuing to harden. 
During the last fortnight prices haye advanced about 10s. 

r ton; and, compared with thé quotations of last year, pi 

iron has risen in price about per cent. The price 

warrants then ranged from 51s. to 52s. per ton, the best 

brands of Scotch iron—Gartsherrie and Coltness—standin 
at 60s. Since that time prices have gradually increased, pes | 
these two brands are now q' at 110s, each. The market 

in the middle of last week was rather Saas. This retro- 
ive movement was continued until Friday, when a} 
er tone prevailed, and there was a slight reaction. The 

market opened flat on that day, but gradually improved, 
until 88s. 9d. cash was paid. The close was sellers Fa 74d. T 
cash, and 89s. 44d. one month, with buyers 3d. less. Nol 
G.M.B., 99s. ; No. 3, 88s, 9d. The export trade continues 
good, the shipments for last week amounting to 16,440 fone, 

as compared with 18,356 tons for the corresponding week 
last year. Prices may now be said to be as high as ever 
they have been in the whole history of the iron trade, and 
with little prospect of settling here, as makers’ prices are 
quoted at—Gartsherrie No. 1, 110s. ; No. 3, 94s.; Summer- 
lee No. 1, 110s,; No. 3, 93s. f.o.b. at Glasgow; Langloan 
No. 1, 105s.; No. 3, 93s., 6d. extra at Glasgow; Calder No. 
1, 105s.; No. 3, 94s., 1s. extra at Glasgow; Carnbroe No. 1, 
100s.; No. 3, 92s.; Monkland No. 1, 106s.; No. 3, 106s.; 


Chapelhall No. 1, 105s.; No. 3, 95s.; Coltness No. 1, 110s. ; the 


No. 3, 94s. Monday’s prices for warrants were 88s. 6d. to 
88s. 103d. cash, and 89s. 3d. one month; closing buyers 
88s. 7d. cash, and 89s. 3d. one month, sellers Id, per ton 
higher. There has been a strong market to-day, up to 
89s. 6d. cash paid, and rather buyers over at the close, sellers 
89s. 74d. The withdrawals from the public stores continue 
as active as ever. 


Philosophical Society of Glasgow—Chemical Section.— 
The ordinary meeting of this body was held last night in the 
lecture hall of the Corporation Galleries—Dr. Walla 
F.R.S.E., president, in the chair. Mr. John Jex read 
the first part of a paper on “ The Metallurgy of Tool in 
the course of which he described the operations which he 
had personally witnessed at the works of the London Lead 
Mining Company at. Middleton, in Teesdale, a few miles 
from Barnard Castle, where the mining operations were com- 
menced 170 gs ago. Mr. Long explained the geological 

osition of the lead-bearing rocks in Teesdale, describing the 

irection, extent, and richness of the veins, and their mode 
of occurrence in flats, pockets, strings, &c. The annual 
ield of the mines referred to is about 2000‘ tons of metallic 
ead, each containing 9 oz. of silver, which is separated in 
the metallic form by Pattinson’s process. Some of the ore 
obtained is so rich that it contains upwards. of 500 oz. per 
ton. Before the company obtained any pecuniary return 
from the mines they had to expend about 30,0007. The 
writer described his exploration of the Colderberry mine at 
Middleton, the mode of working a mine, and the various 
mechanical operate by which the mineral is prepared for 
smelting, such as the breaking, screening, puddling, crush- 
ing, dressing, jigging, treatment of the slimes in dolly tubs, 
&c.; and he promised, on a subsequent occasion, to devote. a 
paper to the consideration of the smelting and refining pro- 
cesses, and the extraction of the silver. The paper was pro- 
fusely illustrated by specimens. 


Royal Scottish Society of Arts.—The ninth ordinary meet- 
ing of this society for the session was held in Edinburgh last 
night—Sheriff Ivory poorer 1yece Dr. Gibb, medical 
officer to the Monkland Iron and Steel Company, read a paper 
on the “ Ferrie Self-Coking Blast Furnace.” In the course 
of his paper the author said that if the adoption of the Ferrie 
furnace should become general throughout Scotland, there 
would be an annual saving of something like 1,092,500 tons 
of iron ores, and 460,000 tons of dross, or equal to a money 
value of 927,187/. 10s, After a brief discussion, and a few 
remarks from the chairman in praise of the invention, a 
committee was appointed to consider and report upon it, Mr. 
Cadell, convener. 

Association of Engineering and Shipbuilding Draughts- 
men.—A meeting of this association was held on Thuceiey 
evening, Mr. Drewson, t, in the chair. After the 
disposal of some formal business, Mr, Halley read a r 
on slide valves. In introducing the subject, Mr. Halley 
urged the importance—from an economical stand point—of 
having the slide valve exactly proportioned and adjusted so 
as to effect a proper distribution of the steam. Various 
methods of equilibrating slide valves were explained by means 
of diagrams, and the valves gears generally employed to 
communicate motion to the slide valye were deseri and 
in connexion therewith the various methods of finding the 
position of the slide valve in relation to the cranks*by means 
of diagrams, instead of the cumbrous method of wooden 
models. The speaker preferred Turner’s “ circle diagram” 
to the method of Long and Buel on account of its greater 
simplicity of construction. A spirited discussion followed the 
caning of the paper, and a hearty vote of thanks was awarded 
to Mr. Halley. At the conclusion, Mr. Drewson presented to 
the association a copy of Turner’s “ Valve Gear.” 


Fairfield Association.—The usual meeting of this associa- 
tion was held on the same evening, Mr. Anderson, the Presi- 
dent in the chair Mr. Harvey read a most interesting paper 
on “ Napier’s Differential Friction Brake,” explaining the 
principle, he described, by the aid of working models. One 
of the Messrs. Napier who was present deeply interested the 
members with the private history of this clutch or brake in 
its various applications, explaining most fully all matters of 
detail, and the results obtained in practice. 


Association of Engineers in Glasgow.—The usual inter- 


ae a Mr. John Sutherland, in the chair. Mr. David 
ohnstone read a paper on “ Deep-Water Sounding Instru- 
ments,” noticing particularly a recent invention of Messrs. 
Bergius and Whyte for this purpose, constructed on a pneu- 
matic principle. Several instruments were exhibited which 
are in usé for taking soundings, but the one above referred 
to had the advantage of being able to _— the actual depth 
even though the vessel were going at full speed. 


WNapier’s Pressure Log.—At the last meeting of the 
ical Society of Glasgow Mr. James ER Napier 
F. , described an instrument which he in- 
vented about twenty years ago, and recently improved. for 
indicating the speed of ships. He also showed a small in- 
strument which. he had made for Mr. James Young’s yacht 
Nyanza, to be used with the log, and to show at sight the 
when the vessel is inclined and the pressure log fixed. 
we may, on an early occasion, illustrate Mr. Napier’s 
ingenious pressure log, we prefer to hold in reserve the de- 
scription embodied in the paper read to the Philosophical 
of Glasgow. 
Proposed New Breakwater and Harbour near Fraser- 
burgh.—The fishermen and others interested in the success of 
the fisheries at the villages of Cairnbulg, Inverallochy, and 
St. Cambs, in the Fraserburgh district, are organising a 
movement for the purpose of having a breakwater, and 
ultimately a harbour, constructed in the bay of Whitelink, a 
little to the south of St. Cambs. The proposer, Colonel 
Fraser, is highly favourable to the project, and is understood 
to have offered every encouragement to the promoters. 


New Railway Project.—A scheme is being promoted for 

h ao. pe of connecting the district of Bothwell and Bells- 
hill with the North British, Glasgow, and Coatbridge Line, so 
as to open up a virgin coalfield, which is estimated to con- 
tain about eee rt coal suitable for household 
purposes, and iron-making and manufacturers’ — 8 
generally. This coalfield is about eight miles from Glasgow, 
and six from Coatbridge. It is estimated that the cost of 
the proposed railway will be 170,0007.. The principal pro- 
moters are Messrs. William Baird and Co., the proprietors of 
Gartsherrie Iron Works. It is stated that the annual con- 
sumption of coal in the Coatbridge district alone is about one 
and a half million tons. 


Greenock Nitro- Glycerine Explosion, — Action for 
Damages in the Court of Session.—An action on appeal from 
the Sheriff of Renfrewshire has been raised in the Court of 
Session by one of the persons who suffered from the dreadful 
explosion of nitro-glycerine near Greenock Water Works, in 
the month of September, 1870, on which occasion several 
young men were seriously injured, and eight fatally so. The 

ursuer, who concludes for 10007. damages, had his case laid 
fore Lord Deas on Thursday, and on the following evidence 
was ledon Friday for the defender, Mr. King, the contractor 
for the water works. The defender’s list of witnesses included 
Mr. John Mayer, F.C.8., who gave evidence on the properties 
of nitro-glycerine, and the vonditions under which it does and 
does not explode. The whole case will be debated before the 
First Division, embracing four judges in the month, of May. 








Moscow Exursirion.—A large number of firms, repre- 
senting most of the important branches of the industries of 
the country, will take part in this Exhibition. A special 
official catalogue of the British exhibits will be published in 
French and English by Messrs. J. M. Johnson and Sons, and 
ap extension of time having just been conceded by the 
Russian Imperial Commission, further exhibits from this 
country, if despatched early next month, will still-be in time 
for the opening. Intending exhibitors should immediately 
communicate with the secretaries of the London Committee, 
at the Society of Arts, John-street, Adelphi. 





Americay STEAMERS.—Steam vessels, other than river 
boats, are by a recent regulation of the United States Board of 
Inspectors prohibited from using standing pipes or bails to 

water through the bottoms of their hulls. This rule, it 
is stated, will subject owners of steamboats running on Long 
Island Sound, — on other inland channels, to t expense 
and inconvenience. The Secre' of the ry has, 
therefore, issued instructions permitting the steamboats on 
Long Island Sound to run in their present condition until 
such times as they may be docked for repairs, or until a reason- 
ably convenient opportunity may occur for complying with 
the new re, 





Tue Boat Rack and THE TELEGRAPH. A novel experi- 
ment in b pay send reporting was made in connexion with 
the Oxford and Cambridge boat race. In order to transmit 
a description of the race as it was rowed arrangements were 
made by the proprietor of the Central News to pay out a 
cable from one of the steamers which followed the racing 
boats. Permission to place the cable and pay it out from 
the Cambridge steamboat was readily accorded by Mr. 
Goldie. There is no novelty in telegraphing through cables 
as they are being paid out; but there is no precedent for 

rforming such a work at the pace of the racing boats. 

oreover, whatever happened to the cable, a stoppage of 
the boat during the race was impossible, and, therefore, the 
most perfect arrangements were necessary to obtain success. 
These arrangements, so far as the cable was concerned, were 
carried out by the Telegraph Construction and Maintenance 
Company, and the officer of the Postal Telegraphs gave every 
assistance in the use of land wire and the distribution of the 
intelligence. ‘The, di ties of the work were much in- 
creased by the fact that the whole of the final arrangements 
and reporting had to be done in the midst of an unusually 
severe snowstorm; but, in spite of this difficulty, all the 
leading facts connected with the race, including the varying 
positions of the crews and the times at which they reached 
well-known points, were telegraphed before the race was 
concluded. By this means it became possible to transmit 
throughout the kingdom, and to place before readers hundreds 
of miles distant, more information respecting the race than 





mediate meeting of this association was held last week, the 


was known to the spectators on the banks of the Thames. 
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THE RIGI RAILWAY. 








Tue Rigi Railway is altogether a line of 
such an exceptional character, and abounds 
in so many special features of engineering 
interest, that, although we, about eleven 
months ago (vide page 315 of our eleventh 
volume), gave a general account of it, we feel 
that no apology is needed for again bringing 
it before the notice of our readers, and de- 
scribing it in greater detail. We therefore 
publish this week, on the opposite page, en- 
gravings showing the various constructive 
details of the line, and of its rolling stock, 
while on the present page we give a couple 
of perspective views—prepared from sketches 
taken last autumn, and kindly forwarded to us 
by Mr. George Latham, of Trieste—which 
will give a good idea of the character of the 
country traversed. 

The Rigi Railway starts at Vitznau, on the 
shore of the Lake Lucerne, and extends a 
distance of 5760 yards, or about 3} miles, to 








NT 


the station at Staffelhdhe, a short distance 
above Rigi Kaltbad, the well-known hotel and 
establishment for cold baths. In the distance 
just mentioned, the line rises 3937 ft, the 
gradient being at first 1 in 14.9, while after 

clear of the town of Vitznau it varies 
from 1 in 5.56 to as steep as 1 in 4, the 
average gradient for the whole distance being 
1 in 4.45. The curves are all of the radius 
of 180 metres (=5904 ft.). The principal 
works on. the lines are, a tunnel 246 ft, ip 
length, and a bridge over the Schnurtobel, of 
three spans, and of a total length of 279 ft. 
Both the tunnel and bridge are on a gradient 
of 1 in 4, the bridge being shown by the 
perspective view on the present page, and by 
Figs, 10, 11, 12, 18, and 14. From the plan, 
Fig. 12, it will be seen that the bridge, in 
addition to being on a steep gradient, is also 
on a curve, the radius of which is 590 ft. 6 in. 
‘The bridge consists of three spans, of 83 ft. 
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8 in. each, and is composed of two plate girders, 3 ft. 
11} in. deep, placed 6 ft. 10$in. apart from centre to 
centre, and connected every 5 ft. by T-irons, 0, and by 
diagonal bars, p, as shown in the transverse section, 
Fig. 10. The bottom flanges of the girders are also 
ted by horizontal diagonal bracing, to increase the 
resistance of the structure to the severe storms of wind to 
which it is exposed. Cross girders, r, of [-section, extend 
across the main girders, and serve to carry the longitudinal 
timber sleepers, s and ¢, and also the footways, u. The 
total width of the bridge between handrails is 18 ft. 9 in. 

At its lower end, the girders forming the bridge of which 
we have been speaking, abut against a bearing cut for them 
in the solid rock, while at the upper end they are carried 
by an abutment of masonry, provision being made at this 
point for the expansion and contraction of the structure. 
The two intermediate piers are 26 ft. 6in. and 83 ft. 9 in. 
high respectively, and views of them are given in Figs. 13 
and 14. They are built up of double T and angle irons, 
and have widths at their bases of 14ft. 10in. and 
20 ft. 8in. respectively. 

The construction of the permanent way is shown by the 
cross section, Fig. 2, while Figs. 6 and 7 show the central rail 
or rack to a larger.scale. The perspective view, which we 
publish on the preceding page, also shows very clearly the 
arrangement of parts adopted. For a great part of the 
length of the line the bed for the cross sleepers is formed by 
cutting away the rock itself to the depth of about a foot. 
The cross sleepers are 6 in. deep, 8 in. wide, and 7 ft. 
104 in. long, and they are placed at a distance apart of 2 ft. 
5}in. from centre to centre. Upon them are spiked the 
carrying rails, of Vignole’s section, and weighing 35 1b. per 
yard, and also central rack of which we shall speak pre- 
sently. Besides the rails there are also fixed to the cross 
sleepers the longitudinal guard timbers, 5 (see Fig. 2), these 
timbers having a section of 6in. by 7in. The carrying 
rails are laid to the ordinary gauge of 4 {t. 8}in., and the 
whole permanent way is prevented from slipping down the 
steep gradient by the cross sleepers being made, at intervals 
of about 250 ft., to take a firm abutment against masonry 
piers, forming, as it were, ‘‘ joggles” let into the solid rock, 

The central rack into which the toothed wheels on the 
locomotives and carriages gear, is formed, as shown in Figs. 
6 and 7, of two channel irons, each 4}in. deep, by 23 in. 
wide, the vertical web being }in., and the flanges # in. 
thick. These two channel irons are placed 5in. apart, and 
into them are rivetted the ends of series of pins or teeth 
formed of wrought iron. These bars or teeth are placed at 
a pitch of 3.94in., and they are 1.42 in. deep, by 1.42 in. 
wide on the upper, and 2.16in. wide on their lower sides, 
their section being shown by Fig. 5. At their ends, how- 
ever, where they are rivetted into the channel irons, they 
are rounded at their sides, as shown in Fig. 6. The central 
rack we have been describing is made in lengths of 3 metres 
(=9 ft. 10in.), these lengths being united by fish-plates bolted 
to the lower flanges of the channel irons. On the curves 
the teeth or bars are made to converge to the centre of an 
arc of 5904 ft. radius. 

At each of the termini and at an intermediate point at 
the middle of the length of the line, is placed an arrange- 
ment for shifting the traine from one line of rails to another. 
The employment of toothed wheels gearing into a central 
rack rendered ordinary switches inapplicable, and the arrange. 
ment shown by Figs. 8 and 9 was therefore adopted. This 
arrangement consists of a kind of part turntable, or rather 
swing bridge, of turning on a pivot, /, at one end and carry- 
a line of rails, which can be made to agree either with 

the line of rails, c c, or that marked, c’ c’. The turntable is 
altogether 49 ft. 3 in. Jong, and it is supported at two 
intermediate points by wheels travelling on the rails, & k. 
The table is shifted by gearing at J, this gearing acting on a 
toothed rod connected to the table. 


The locomotives used for working the traffic on the Rigi 
Railway have been constructed by M. Riggenbach, at the 
workshops of the Central Swiss Railway at Alten, and their 
general arrangement is shown by Fig. 1 on page 210. Re- 
ferring to the figure it will be seen that the engine is carried 
on four wheels, the boiler being of the vertical type, and 
being situated midway between the two axles. The boiler 
is so fixed to the frames that its\ axis is vertical when the 
engine is standing on a gradient of 1 in 5.268. The wheel 
base is 9 ft. 10 in. The cylinders are 108 in. in diameter 
with 15} in, stroke, and are fixed to the outside of the 
frames by the side of the boiler, as shown in Fig. 1. The 
valve gear is of the straight link kind, and is actuated by 
eccentrics mounted on overhung cranks, as shown. The 
connecting rods are coupled to cranks on the end of a shaft, 
&, carrying two pinions, n,n, each 8.67 in. in diameter, as 
shown in the detail view, Fig. 3. These pinions, n, have 
each 14 teeth, and they gear into spur wheels, 0, o’, with 
48 teeth, keyed on the driving or lowér axle. On this axle 
are placed the lower carrying wheels, p, while there is also 
keyed on its centre the toothed wheel, g (see Fig. 4) which 
gears into the central rack. This wheel, g, is 2 ft. 1 in. in 
diameter, and has 20 teeth. 

The second or upper axle of the engine is also provided, 
besides its carrying wheels, with a central spur wheel, which 
gears into the central rack, this wheel being employed for 
arresting the motion of the trains by means of the brakes. 
For this purpose there are placed on the axle between the 
toothed wheel and the carrying wheels two pulleys, which 
can be clipped by hanging brake-blocks, s,s‘, which are 
brought into action by means of links and levers actuated 
by an ordinary brake screw, f, on the tender. The crank 





shaft, &, also carries a brake pulley, z, this pulley being of 
small diameter, and its circumference having a number of 
V grooves turned in it, so as to increase the grip of the 
brake-blocks, which are applied by the aid of the hand 
wheel, y. 

Besides the arrangement of brakes, of which we have 
been speaking, a retarding power is exerted by counter 
pressure in the cylinders during the time that a train is 
descending. Thus, when a descent is being made, the steam 
is shut off from the cylinders by the handle, a*, and the 
pistons are allowed to pump air, this air being drawn in 
through’ an opening in the box, / connected with the ex- 
haust pipe, and being forced into the steam pipe, c, whence 
it escapes through a cock provided at e. The box, /, which 
we have referred to as being connected with the exhaust 
pipe, contains two valves, one covering an opening in the 
bottom of the box communicating with the external air, 
while the other closes the communication with the upper 
part of the exhaust pipe, this portion of the pipe being bell- 
mouthed at its lower end to afford space for the valve to 
work. Both these valves open by being lifted, and their 
spindles are connected by a lever vibrating on an interme- 
diate fulerum, the arrangement being such that when one 
valve is opened the other is necessarily closed. Thus, when 
the exhaust steam is admitted to the box, / the pressure 
opens the valve leading to the upper part of the exhaust 
pipe, and closes that communicating with the external air, 
while, when the cylinders are drawing air from the box, 
the exhaustion opens the valve communicating with the 
external air, and closes that communicating with the upper 
part of the exhaust pipe, thus preventing dust and ashes 
from being drawn into the cylinders from the smokebox. 
Also, while the descent is taking place, a small stream of 
water from the tender is turned into each cylinder to pre- 
vent the latter from working dry, and by adjusting the 
opening of the escape cock, e, the counter pressure of the 
air against the pistons can be regulated to any desired 
amount. 

To prevent any chance of derailment in the case of the 
spur wheels getting out of gear, there are provided at each 
end of the engine strong guard irons, r*, r2 (see Fig. 6), 
curved inwards at their lower ends, so that their extremi- 
ties pass under the top flanges of the channel irons forming 
the sides of the central rack. These curved ends thus 
allow a small vertical play, but prevent any vertical move- 
ment of an amount likely to be dangerous. Lastly, we 
may notice that at its lower end the engine carries a tank 
and fuel bunker, g, while at the upper end there is a re- 
ceptacle, b, for passengers’ luggage, this receptacle having 
open trellis sides. The weight of the engine in working 
order is 12} tons. 

The trains consist, besides the locomotive, of a single 
passenger carriage ; this carriage, which is shown by Figs. 1 
and 2, having open sides. The weight of the vehicle is 
4 tons, and it carries 54 passengers, these being disposed on 
nine seats, six on each. The seats all face down hill, and 
they are each formed of wooden laths secured to light iron 
framing, as shown in Fig. 1. 

The vehicle is carried on four wheels, each of the two 
axles being provided besides the carrying wheels, with two 
brake pulleys, m (see Fig. 2), and a toothed wheel, n, gear- 
ing into the central rack. The brake pulleys are of similar 
construction to that already mentioned as being fitted on 
the crank shaft of the engine, and the brakes on each 
axle are actuated by independent brake gear as shown. 
Altogether ample brake power is provided, and the train is 
kept perfectly under command on the steepest descent. 
The carriage, we should state, is not coupled to the engine, 
but the headstock at the lower end merely abuts against a 
buffer with which the engine is provided. 

The engineers of the Rigi Railway are MM. Riggenbach, 
Naeff, and Zschokke, the idea of constructing the line having 
been devloped by M. Riggenbach on his return from a tour 
in the United States, in the course of which he had visited 
and examined the celebrated Mount Washington Railway.* 
The concession for the Rigi line was obtained from the Govern- 
ment of Lucerne in 1869, an authorisation being given for the 
formation of a company with a capital of 50,000/. The 
works were commenced in November, 1869, and the rail- 
way was opened for traffic on the 23rd of May last. At pre- 
sent, as we have said, the line reaches to Staffelhéhe, a short 
distance above the Rigi-Kaltbad, but it is proposed to con- 
tinue the ascent to the celebrated Rigi-Kulm, and it is not 
improbable that it may ultimately be made to redescend to 
Certh, on the eastern side of the range. Altogether the 
work is one of great boldness, and its execution has been 
carried out with a skill which well deserves the success which 
as hitherto attended the undertaking . 








ProrgssoR Psprrer.—Professor Pepper, who has for the 
past twenty years been associated with the Royal Polytechnic, 
seceded from the management of that Institution and has 
located himself at the Egyptian Hall, Piceadilly. The professor 
has associated himself with Mr. T. W. Tobin, the late 
of the Polytechnic, and who is identified with him in the pro- 
duction-of those popular illusions which please while they 
puzzle. These two gentlemen commency their entertainments 
at Easter, when the public are promised an insight into the 
latest facts in science, which will be treated in the professor’s 
usual happy style, aided by new apparatus from France and 
Germany. The theatre at the hall has been redecorated and 
refitted, special care being devoted to the comfort of the 
audience. 








* Vide page 364 of the eighth volume of ExeinzzRine. 
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THE CHAMELICON BRIDGE. 

Tue two-page engraving which accompanies the present 
number, illustrates the construction of the type of Wrought- 
iron bridges, designed by Mr. James Brunlees for the H5n- 
duras Railway, now in course of construction by Messrs, 
Waring Brothers. The number of iron bridges, however 
upon this line are not numerous, timber being for the most 
part employed in their construction. The structure we haye 
selected for illustration consists of five spans, each of them 
74 ft. 6 in. long. The superstructure is carried upon cast- 
iron piles, as shown in the drawing. Fig. 4 gives the 
arrangement of the piles (which are cast in three lengths) 
in each pier, and it will be seen that they consist of two 
groups, each formed of three piles. Each of these groups 
supports one end of a wrought-iron carrying frame, com- 
posed of 4 angle irons, 3} in. by 3} in. by }in., anda 
web-plate. Upon this carrier frame, which is bolted to the 
heads of the piles, are fastened the bed-plates, upon 
which the main girders rest. The carrying frames are, 
moreover, strengthened with gusset plates § in. thick, and 
angle irons as shown in Fig. 3. 

The longitudinal girders are 6 ft. 3in. deep. Double 
angle irons Gin. by 3in. by din. are rivetted to the plates 
of the top and bottom flanges. The diagonal bracing is 
doubled, and is rivetted to and between the angle irons, 
packing pieces being introduced as shown in the section 
Fig. 8. The vertical ties are of T-irons Gin. by 3 in. by 
4 in. ; they are rivetted to the outside of the angle irons of 
the flange plates. The open bracing is exchanged for solid 
web plates over the pier and at the ends of the girders, 
and strengthened in the usual manner with angle irons 6 in. 
by Sin. by Zin. as shown in Figs. 6 and 7. The girders 
are bolted to the web plates, allowance for expansion being 
make by providing oval bolt holes. 

Fig. 11 is a transverse section of one of the girders through 
the centre of the span, and it will be seen from it that the cross 
girders are rivetted to the vertical T-irons of the main 
girders as well as to their bottom flanges. Fig. 12 is a 
eross section of one of these smaller girders which are 
formed of $in. web plates and four angle irons, 3 in. by 
8in. by in. They are placed at intervals of 6 ft. 3 in., 
except near the ends of the bridge, where they are 6 ft. 
apart. , 

The rails are carried upon longitudinal sleepers, which are 
fastened to the cross girders by short angle irons, as shown 
in Fig. 14. Bolts are also employed (Figs. 13, 14). 

Although cheapness of construction was one of the 
principal objects aimed at in designing this bridge, special 
care was necessary to obtain a considerable stiffness, owing 
to the rapidity with which high floods arise and sweep 
violently down the curving Chamelicon river, the banks of 
which the line of the railway follows for a considerable 
distance. 








TORPEDO WARFARE. 
The Effect of Torpedos on Naval Construction.* 
By C. W. Meruirretp, Esq., F.B.S. 
(Concluded from page 199. 

For particular service, when it is the deliberate intention to 
make a ship force a line of torpedos, it may be worth while to 
make the sacrifice of speed, and to outrig either common rope 
or netting or wire netting, at a very considerable distance from 
the ship’s bottom. As this netting may be outrigged to a dis- 
tance of six or eight feet from the ship’s skin, I do not doubt 
that this is the best method of meeting a line of torpedos where 
such a line is known to exist. But the terrible impediment 
which it offers to speed and handiness makes it unpractical, 
when the object is, on the one hand, to cruise at the risk of 
meeting torpedos; or, on the other hand, to be serviceable for 
maneeuvring after getting through them. 

These considerations have suggested to me a device which 
(although not wholly satisfactory to my own mind) appears to 
me to be far superior to that of putting armour-plate on the 
bottom of aship. It is as follows :—Let your ship have three 
skins, each divided into cellular spaces + moderate 3ize,t+ the 
middle skin representing what is now the outer skin of an ordi- 
nary double-plated ship, like the Hercules or the Audacious— 
the cells perhaps somewhat smaller, and each with a man-hole 
fitted air-tight in the inner skin, and also with a pipe having a 

and union collar openiziginto the upper corner of it. 
the space between the outer and inaer skins is also to be divided 
into cells, the frames and longitudinals composing which should 
break joint with those between the middle and inner skins. 
Water is to be freely admitted between the middle and outer 
skins. The middle skin is to be deliberately weakened near 
the bottom of each inner cell. 

I expect the plan to work as follows: A torpedo explodes 
against the outer skin at 1, the compartment, m N, being full 
of water, and, with outer surface, = F, under violent pressure, 
must relieve itself through the middle skin. This is weakest at 
HG, and will, therefore, give way there. The torpedo will, 
therefore, have the work to do of not only driving in the outer 
skin, & F, and bursting the inner skin, H G, but also of getting 
the water out of m N into AG, against the cushion of air which 
the latter contains. I should think this would exhaust the 
work sufficiently to save the inner skin from vital injury, unless 
the torpedo were very powerful indeed. Then, if many cells 
were wounded, the cocks, K, would come into play; air would 
— into them, and would expel the water down to the 

el, H. 

The frames and longitudinals between the middle and outer 
skins should be rounded, or dished, so as not to transmit a blow 
to the middle skin. The edges at which they meet should be 
joined with a covering picce of sheet iron of half their own 

* Paper read before the Institute of Naval Architects. 
ai It is an axiom of iron ship-building that no subdivision or 

should be so small as that a man cannot be sent into it and 
reach every part of it. 
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i which would break up -_ and thus prevent the 
cell behaving like buckle-plate. The manhole, n’, would 
serve totake ashore for docking. Iowe this very important 

ical suggestion to Mr. W. C. Unwin. é é 

Without having too much faith in my own Project, I prefer it 
very decidedly to armour-plating the bottom. certainly add 
to the size of the ship, and I therefore require more propelling 

wer. 1 also add to the weight, to the extent of the quantity 
required for all that is outside the middle skin. But this is 
not comparable to the weight of armour-plating, the water 
between the middle and outer skins having no weight in water, 
and therefore requiring no displacement beyond that of its own 
bulk to support it. Of course, the device is not applicable to 
small craft. . ; 

I wish to repeat that 1 have not written my paper to bring 
forward this project, but that the project occurred to me in the 
task which I had set myself, of considering what would be the 

bable effect of torpedos on the construction of war-ships. 

As regards quantities or scantlings, I do not consider myself 
in acondition to decide upon these points until I have before me 
the results of more experiments than have yet been tried, or at 
least published. There is no difficulty in calculating, with more 
or less exactness, the mechanical work due to the explosion of a 
certain quantity of gunpowder under certain circumstances. 
But when we want to know, not the total work, but the destruc- 
tive impact under the influence of circumstances which have 
not yet been experimentally studied, we are quite at fault. For 
instance, I do not at all see my way to answering the question 
whether it would be preferable to expend the cost of protection 
chiefly in the thickness of the outer skin, or rather in its dis- 
tance from the middle skin; still less do I know the point at 
which there is equation between these. Again, I have nothing 
to guide me as to whether it would be better that the cells of 
the outer skin should or should not include an air-cushion or a 
water-cushion. 

On all these points we must await actual experiment. I am 
glad to hear that experiments upon torpedos have been under- 
taken, and I shall consider that a great part of my object in 
writing this paper has been accomplished, if it has the effect of 
furnishing hints for the useful direction of such experiments. 

To return to the main subject of the paper. The introduction 
of the torpedo system greatly increases the inevitable risks of 
ships of war—that is to say, those risks which must be run 
with full knowledge of the hazard encountered, and even with 
the distinct notion that some not inconsiderable loss of ships 
and of human life is certain to occur. It is, therefore, above all 
things important to reduce to a minimum the crews of ships of 
war. To crowd together more men upon one ship than are 
needed for working and fighting is a deliberate waste of our 
most valuable resource. 

One thing more. A large iron-clad of the present day is a 
vile place to live in. Small iron-clads, or even large iron-clads, 
divided into cells, will be very much worse, insomuch that every 
man will be a nuisance to his neighbour. With every squadron 
therefore, we must send other ships, not fitted for fighting 
—an admiral’s yacht, a hospital ship, and a floating smithy at 
the least. It will be much cheaper to provide accommodation 
separately for these purposes, than to build fighting ships to 
receive non-combatants. 

I believe this paper contains the first suggestion which has 
yet been made public for providing structural means for en- 
abling a ship to resist torpedo attack, I regard it as a first step 
only. I think it just possible that, as a first step, it will be 
welcomed by my audience, partly for its own sake, but far 
rather as the harbinger of more. 

In conclusion, I wish to point out that the introduction of 
torpedo warfare has not had for its stragetic effect the paralysis 
of naval attack. On the contrary, it has only gone part way 
to neutralise the enormous preponderance which at one time 
the introduction of steam power and armour-plating appeared 
to give an assailant. Ido not propose to discuss details which 
belong to the military rather than the constructive branch of 
our profession; but I have much misunderstood our contempo- 
rary history if I am wrong in my belief that, torpedos and rail- 
ways notwithstanding, the seaward enemy is far more dan- 
gerous now to the landward power, than when sails and oars 
were the only-means of propulsion. The command of the 
coast still follows the mastery of the sea. 

Nore.—It may be worth while to call attention to a plan for 
fishing up or entting torpedo wires, which I published in The 
Engineer for 18th November, 1870, p. 343. 








DEAD WEIGHT ON SPANISH RAILWAYS. 
To rue Epiror oF ENGINEERING. 

S1z,—The importance of this question is so universally 
known that it is unnecessary to allude to the reasons why 
the attention of the various railway companies have been of 
late so seriously called to consider it. The existing dispro- 
portion between the dead weight and useful or paying weight 
does not arise, in my opinion, so much from the excessive 
weight of the carrying material, but from the difficulty in 
certain circumstances of taking advantage of the capacity of 
the rolling stock, and from the enormous weight of the 
engines required, to meet the always increasing demand of 
the traffic. 

Taking the data afforded by the Barcelona and Francia 
Railways, I find that the weight of a second-class passenger 
carriage is 5.825 tons, and that of third-class 4.927 tons, the 
number pf. rs each coach can contain being 40; so 
that the wei it corresponding to each passenger, is, for 
the second class, 820 1b., or 24 times his own weight, and, in 
= third class, 270 lb., or twice his own weight, exclusive of 

engine. 

Comparing these weights with those obtained in transport 
common roads, it is undeniable that the latter has the 
advantage, but this comparison is not a fair one, if the cir- 
cumstances and conditions peculiar to each system are taken 
ito consideration, and therefore it is useless to analyse them, 
or to reproduce what has been written on the subject. 

If, in ascertaining the dead weight, as compared to the 
Ps ard load, ied on a railway, we take as a basis of cal- 
m the average number of carriages per train, and the 








Table Showing Composition and Mileage of Trains. 
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Number of carriages.| Totaldistance| 10m miles of carriages. 
Classes of trains. Composition of trains. run in =, 
| miles. 
Up. |Down. | Total. | Coaches. | Brake vans.| Wagons. 
- a ' 
General Passenger carriages ..| 11,777 10,730) 22,507; 1,049,165 |5,245,832 
\Brake vans. | 3,044] 3,033} 6,077/ 827,912 |”... | 1,885,497 
|Loaded wagons ... 307; 763) 1,070 42,009 250,257 
|Empty wagons 477| 107; 584) 16,636 > 
Mixed Passenger carriages 11,140} 12,180) 23,320 489,826 (2,547,101 
Brake vans... 3,034) 8,040} 6,074 136,807 i 786,641 
| Loaded wagons ... 3,970). 3,931) 7,901; 142,249 684.831 
|Empty wagons... ' ... sxe 716 609) 1,225) 18,207 * , 
Specials to St. Andrés| Passenger carriages and brake| 2,325| 2,320) 4,645) 19,283 100,272 
Brake vans ne ies 4 3 7) 26 aa 147 
| Loaded wagons ... 3 5 8) 17 axe 77 
Goods .. ...| Passenger carriages 38 6 9 156 783 
oe ii 1,412} 1,410 2,822) 159,537 . 980,202 
oaded wagons ... ...| 8,336) 11,084) 19,420) 831,262 ; - 
Empty wagons... | 4,514] 1,511] 6,025, 181,0945 |’ 4,820,745 
Supplementary ...|Passenger carriages. 66) 251) 317) 8,157 16,395 
Brake vans 22 57 79 829 fet 4,754 
|Loaded wagons ... 26 15 41) 398 ‘ii °. 1,698 
Extra ... | Passenger carriages 39 76) 115) 1,209 6,286 
|Brake vans ; 9 19 28) 342 Pa 1,971 | 
Specials ..| Passenger carriages 43 19 62 2,835 14,746 
Brake vans x 3 5 8 239 | 1,379 
Loaded wagons ... 2 1 3 182 | , 3 561 
Service Passenger carriages 364; 178) 542 6,286 | 82,688 
Brake vans abel 149; 101 fo 2,404 |... 14,348 | 
Loaded wagons ... 326) 370 6 3,835 Sul 
Rosie wane «: 247; 314) 561 a7525| “| ~Saeee 
7,964,103) 8,674,939 |5,290,555 














passengers and goods which could be contained in each car- 
riage, the calculation would be extremely simple, and would 
not give place to questions of importance. 

An average train on our line, taking the results of working 
during 1870, consists of: . 





Carriages. class. tons. tons. 
0.67 Ist 5.350 ann 3.695 
1.743 2nd 5.825 ... 30,183 
3.677 : 3rd =] 4.927 18.116 
1.446 brake van ... 5.775 8.351 
7.645 with a weight of 40.244 ° 

Such a train would accommodate: 
ta Passengers. 

e 1st class 24 passengers per carriage 16 
» 2nd ,, 40 ” ” 69.92 
» Sd , 0: ,, ys 147.08 
Total number of seats 233.00 


But as the proportion between the number of seats offered 
by the carriages and those occupied by the passengers is only 
as 100 to 68.18, the result is that the average number of pas- 
sengers carried in each train is 158.86. 

Mgryy | the weight of a passenger to be 132 lb., and 
adding 4.41b. the personal lug , the average during 
the year 1870 for the weight of the 158.86 (say 159) pas- 
sengers would be 9.84 tons; so that each passenger weighing 
132 Ib. requires 556.6 1b. of dead weight, or 44th times his 
own weight ; or, every 4 passengers absorbs rather more than 
1 ton of dead weight. 

Should the weight of the engine (30 tons) be added to that 
of the carriages, we should have a total dead weight of 70 
tons, and in this case the dead weight corresponding to each 
passenger would be 972 lb. (7.36 times his own weight), and 
every 2.26 passengers would need 1 ton of useless or dead 
weight. _ same system of calculation is applicable to the 

8 traffic. ; 

But this calculation is not absolutely correct, because an 
engine of such a power is not wanted i drawing so light a 
train, nor are all trains exactly like that I have taken as an 
average on our railway, in which we have many trains of 
only 3 to 4 carriages (the specials to St. Andres), and ethers 
of 24 and more coaches. 

Besides, the trains start from the terminal station with a 
certain number of carriages, and passengers or , and 
this quantity of useful load is increased or dimini during 
the journey, taking up or leaving behind carriages and pay- 
—_ at the intermediate stations. 

hose variations seldom influence the motive power, and 
the adoption of the double traction, or of two engines. for 
drawing one train, is only necessary in trains of extraordinary 
magnitude. Therefore, having an engine of regular dimen- 
sions able to draw, on a line in fair condition, a train of 7 
carriages as well as a train of 24, if we take in consideration 
the dead weight of the engine, the proportion of dead to 
useful weight would be very variable, and this is the reason 
why I have not included the weight of the engine on the 
ae eey 8 P 

system for calculating the proportion o 

ing weight is, to take the b of oe gers and of tons 
of g drawn one mile, and the number of miles run by 
the carriages, and to reduce the total to tons of weight per 
carriage mile. The full and empty mileage made by the 
carriages will thus be obtained, that is to say, the total is 
obtained of carriages which have made more or less mileage, 
with varying loads or entirely empty. ; 
The Table given above shows number of carriages, the 
distances run, and the number of tons conveyed by these 

iages one mile. 

The weight of the passenger car is that already stated, and 


dead to pay- 





1870, the result of the proportion of dead weight to paying 
load is as follows : 


Useful Weight Transported in the year 1870. 
Tons of weight 





at 1 mile. 
1,303,120 passengers, equivalent to 18,644,423 

ers carried 1 mile ... ee 1,118,655 
2,884,772 tons of luggage, equivalent to 41,136 
4142 dogs, equivalent to iss ail * 390 
106,790 tons of goods, cattle, &c., equivalent to 3,616,838 
Total number of tons at 1 mile 4,777,019 

Dead Weight Moved in the same year. 
Passenger cars .. a6 es ite ... 7,964,113 
” brake vans 2,680,457 
Goods - 994,560 
Wagons rt 5,290,558 
16,929,678 

Calculation for Passengers. 

Weight of passengers and luggage . . 1,159,801 
” coaches and brake vans ... .» 10,644,560 


* the part of engines corresponding 
Th oe fi “show that each ton | ae 

6 pI i ures show that each ton of passengers 
carried one mile, with their luggage, has needed 9.18 ne 
of dead weight of carriages, or 18.98 tons, including the 
dead weight of the engines; that each passenger booked 
with his luggage running 14.25 miles, has needed 13.17 tons 
of dead weight of carriages, or 27.25 tons including that of 
the engine; in other words, that to each mile passenger 
belongs 1258 1b. of dead weight of carriages, 9.51 times his 
own weight. or including the engine 1.18 tons, or 19,67 times 
his own weight ; and foreach ton of dead weight of carriages 
drawn one mile 1.75 passengers have been carried. 


Calculation for Goods. 
Mile tons. 


106,811 tons of goods, cattle, &c., booked 8,616,818 

Weight of wagons and brake vans _... ... 6,285,109 
pa the part of the engines correspond- 

ing to these trains 2,519,637 


The preceding figures show that each ton of goods has 
needed 1.73 tons of dead weight of wagon, or, 2.43 tons, 
including the weight of the —— 

ours obediently, 
T. Gin y Montana. 

Barcelona, February, 1872. 





Lieut Gotp.—Mr. James M. Napier, of the firm of D. 
Napier and Son, engineers, Lambeth, has invented and per- 
fected a machine destined to provide bankers with ready 
and accurate means for rejecting light gold at the counter in 
presence of the proprietor, “and so place them in a position 
to charge the user with the loss of weight and terminate the 
career of large quantity of worn and fraudulently re- 
duced coins now in circulation, as well as to maintain in- 
tegrity of our gold currency at the expense of the wearers of 
it.” The machine referred to differs considerably from 
those in use at the Bank of England, constructed by Messrs. 
Napier. It covers a space 8} in. by, 5} in., or little more t 

a half-sheet of notepaper, and is worked by turning a handle. 
The most interesting feature in it is the employment of 


electricity to take note instantaneously of the action of the 
weighing beam, and to dispose a directing a) tus to de- 
termine the destination of the light coins. machine is 


self-supplying from a reservoir; its ordinary speed is 60 per 
minute, and a touch sets it for sovereigns or half sovereigns. 
The details are worked out with a view to simplicity, handi- 





the ave weight of each wagon is 4.268 tons. __ 
Upon these data, and taking the total traffic of this line in 


ness, and durability, while the results combine rapid treat- 
ment and exactness. 





[Marcu 29, 1872. 
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VICTORIAN RAILWAYS. 


A LETTER and memorandum have been recently 
addressed by Mr. Francis Longmore, Commissioner 
of Railways and Roads in the Colony of Victoria, 
to the Hon. H. C. E. Childers, upon the subject of 
railway extension in the colony, of which Mr. H. 
Childers is the agent general. As we stated ina 
recent article upon the subject, the Government of 
Victoria, being unable to come to a decision upon 
the gauge to be adopted in the railway extensions 
about to be undertaken, resolved to obtain advice 
from home, and it now appeals for information to 
assist it in concluding upon the all-important ques- 
tion. Itseeks to know whether the statements made 
by the advocates of the existing system may be 
relied upon, or whether there is to be obtained a 
far cheaper and more economical method of con- 
structing railroads, more suitable to the means, and 
better adapted to the traffic of the colony than the 
Present system, be it carried out never so skilfully. 

hat the Government does not place complete 
confidence in the advice of its professional advisers, 


to no irretrievable step which may for a long 
time check railway construction and the progress of 
Victoria. 

We need not consider in the present article the 
four heads under which the advantages claimed for 
narrow gauge are classified, but proceed to notice the 
allegations made against the system byits opponents. 
These are: ‘‘]. That the economy to be effected 
by narrow gauge was exaggerated. 2. That the 
calculations made by direction of the minister of 
the department showed a difference in cost between 
the wider and the narrower gauges named of 261/. 
= mile only, while the engineer-in-chief pledged 

imself that the saving to be effected by using the 
latter on the proposed lines would not exceed 350/. 
per mile.” The want of confidence in these com- 
parative estimates was very plainly expressed in the 
parliamentary colonial debates which have conducted 
the Victorian railway question to its present stage, 
and those gentlemen who are strenuously endea- 
vouring to save Victoria from a further burden of 
costly, unprofitable lines, very plausibly argue that 
the estimates put forward are not to be trusted, 
when the engineer who made them has shown by 
works now in progress that he has greatly exceeded 
his original calculations as to the cost of a line of 
a very easy nature. There are two ways by which 
the estimated saving in cost of a narrow over a 
broader gauge may be seriously affected; first by 
cutting down the estimates of the broad gauge, and 
second, by running up the cost of the narrow one. 
And from the estimates we should imagine that the 
engineer-in-chief has fallen into the former error, 
because the result at which he has arrived in dealing 
with a matter upon which he is practically ignorant 
is totally opposed to the actual and prolonged ex- 
perience of narrow-gauge engineers, The engineer- 
in-chief pledges himself that the saving would not 
exceed 7 per cent., and very probably if he had the 
making of the lines it might be even less than this ; 
but we find that Mr. Carl Pihl, whose whole time 
during many years has been devoted to the question 
of narrow-gauge lines, states definitely that, on an 
average the difference in cost is often 33 per cent. 
And while, from the testimony of Sir Charles Fox and 
other able engineers, we may conclude with toler- 
able certainty that the engineer-in-chief’s estimate 
for a 5 ft. 3 in. line at 5000/. must be exceeded in 
practice, we find that the assumption that a 3 ft. 6 in. 
railway would cost 4650/. a mile is perhaps not an 
exaggerated one. With such a large balance of 
practical evidence to place against the engineer's 
theoretical conclusion, we cannot but dismiss the 
first and second allegations as little worthy of 
notice. 

The third argument is, that a line on the narrower 
gauge cannot be worked more cheaply than one on 
the standard gauge, and that the weight of the 
carriages and wagons on this gauge must bear a 
greater proportion to the paying load than on the 
narrower one. Surely these advocates of narrow 
gauge must have recklessly sent their bread upon 
the waters, trusting to chance to drift it to the feet 
of some London engineers of their own persuasion, 
Let us for the present throw out of aii consider- 
ation the fact that it is possible to effect any saving 
in rolling stock construction on the narrow gauge, 
and deal only with the question of proportion be- 
tween unit of vehicle and unit of load carried. 

The total number of freight wagons now in use 
on the Victorian lines is 1447, and the total tonnage 
for the past year was about 462,000. The total 
number of tons carried one mile was about 
23,500,000, and the number of mile tons per wagon 
16,250 approximately during the year. Now on 
European lines, from 45,000 to 50,000 mile tons is 
the average duty of a freight wagon, so that the 
work performed by this Victorian stock is only 
about one-third of the European average; and 
each wagon during the year, even with the high 
freight rate of 3.62d. per ton mile, only earned 
245/., instead of 600/. or 700/. Not having before 
us the wagon mileage, we are not enabled’ to ascer- 
tain the average load carried per wagon, but the 
totals given above show conclusively that the degree 
of utilisation must be very small indeed, in other 
words, that the stock is larger than is required, 

The remaining objections urged against the 
narrow gange, namely, the break of gauge and the 
evils of a mixed gauge, may be dismissed with but 
little discussion. 

The Government of Victoria, in its desire to 
arrive at a sound conclusion, seeks specially to 
know the reasons which have led to the adoption 





48 as clear, as its desire is evident, to commit itself 


of a narrow gauge in those countries where a broad 


gauge has been already established, and if these 
same circumstances are applicable to the colony of 
Victoria. - 

Exactly the same conditions which rule in the 
Australian colony—an absolute necessity for eco- 
nomical construction, long distances to be traversed, 
and a scanty traffic—have led to the adoption of 
a main lines of railway in numerous 
countries where the broader gauges have been lon 
established. Norway, Russia, Canada, the Unit 
States, Peru, Chili, Brazil, are all constructing 
narrow-gauge main lines, In India they have been 
adopted, but especially in the United States has 
their progress been most rapid, a vast mileage being 
to-day either built or in course of construction. 
And while saving in first cost has naturally been 
the primary object in building such railways, it is 
now, we believe, very generally admitted—what 
we have — asserted—that a great economy is 
to be derived from the saving in the subsequent 
working of such lines, if they be efficiently managed. 
We cannot see, therefore, why Victoria should 
prove an exception to any other country in the 
world having but a limited railway system, or that a 
change which has proved universally valuable else- 
where should result in failure there: and it would 
surely be more prudent on the part of the Govern- 
ment to adopt a system which a wide experience has 
shown to be successful, than to rush into building 
experimental lines at the instigation of its engineer- 
in-chief. Experiment, indeed, onsuch a large and 
costly scale, is a work the Victorian Government 
should especially avoid; more particularly when the 
balance of evidence goes to show that the antici- 
pated economy in construction of the 5 ft, 3 in. 
gauge could not ibly be attained. 

As maid in Mr. Longmore’s letter to Mr. 
Childers, one positive objection alone is ur 
against the adoption of narrow gauge, namely, that 
by introducing it a large amount of freight must of 
necessity be shifted from one railway to another ; 
and this really is the only plausible argument the 
broad-gauge advocates can advance, oa ae ob. 
jections being simply qualifications of the undeniable 
advantages to be gained. 

On the proposed extensions, which will have a 
length of 221 miles, the total estimated tonnage of 
goods is 92,000 per annum, of which it is assumed 
that not more than one-fourth, or 23,000 tons per 
annum would have to be shifted; there would be 
two breaks of gauge throughout the extensions, so 
that altogether 46,000 tons would require to be 
transferred from one railway to another. Taking 
the outside price at 3d, per ton as the cost of shift- 
ing, the total increase to working expenses would 
amount to 575/. per annum, or about .6 per cent. 
of the total revenue, and increasing the annual 
working expenses from 43,200/, to 43,775/. Now 
the saving that would be effected on the total pro- 
posed length of 221 miles, would be, if we take even 
the engineer-in-chief’s figure of 350/. per mile, 
altogether 77,000/., which, at 5 per cent, interest, 
would produce 3850/. a year, so that, according to 
the statement of the narrow-gauge advocates them- 
selves, they propose to lose 3850/. per annum to 
save 570/. But in reality, the saving in first cost 
of construction would be very greatly in excess of 
the amount mentioned above, or else all the experi- 
ence on the subject, which the last ten years has 

iven us, is in error, and with regard to those preju- 
diced estimates which have been made to tell so 
strongly in Victoria against narrow gauge, and in 
favour of the greater width, we cannot do better 
than refer our readers to the careful estimates pre- 
pared by Mr. John Fowler for the Indian Govern- 
ment, and published by us on page 407 of our 
tenth volume. Taking a length of 480 miles, from 
Kotree to Moultan, the quantities of which had 
been carefully estimated, the total cost per mile for 
the 5 ft. 6 in. line was found to be 6867/., while that - 
for the 3ft. 6in, railway was 5501/. per mile, the 
same weight of rail being used in each case ; and the 
same curves and gradients being maintained, the 
total saving per mile was 866/., or 24 times that 
estimated by the Victorian engineer-in-chief. And 
of course the saving could be er increased, and 
brought nearer to Mr. Pihl’s general average. 

Apart from the saving in first cost which, how- 
ever, should be sufficient (other things being equal) 
to conduct the Government of the colony to their 
decision, are many advantages inseparable from a 
properly worked narrow-gauge railway, especially 
where the traffic is so light as that which can be ob- 
tained in Victoria. We have seen that the wagon 





stock falls very far short of carrying its full capacity, 
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and that, therefore, for every ton .of goods trans- 
ported, an extravagant amount of dead load is 
necessarily carried also, The facility with which 
dead weight can be —— to the practical 
paying loads is beyond doubt the greatest advantage 
narrow gauge permits, for, while smaller wagons 
can be built of far less weight, the smaller size of 
the stock enables the wagons to be loaded more 
nearly to the limit of their capacity, thus establish- 
ing an economic ratio between the goods and the 
vehicles in which they are carried; and there is no 
doubt, taking into consideration the low average 
of paying weight carried per wagon, that the same 
number of lighter and handier 3 ft. 6 in. wagons as 
is now employed on the Victorian lines to carry the 
.yearly business of 462,000 tons, could easily per- 
orm the duty, with the result of greatly reducing 
the working en These though only 45 per 
cent. of the total receipts are high when the freight 
rate of 3.62d. per ton mile is taken into consideration. 

It needs, we think, very little consideration to 
show that if a railway is relieved of so large a pro- 
portion of the dead weight running upon it, the 
cost of maintaining the line must be diminished, and 
that the same remark pe also to the mainte- 
nance of the stock itself, for when there is less 
material to deteriorate, the cost of repairs will 
diminish, and the same element of economy, ex- 
tends to the locomotive power required. 

To conclude—the whole matter may be summed 
up in a few words. Experience has proved the 
economy and the efficiency of narrow gauge, and no 
amount of argument can alter the plain fact that 
the nearer we adapt the carrying capacity to the 
traffic, the closer we approach to true railway 
economy ; and this is only to be achieved in Victoria, 
and all other countries like herself, by narrow-gauge 
railways. 








MASTED IRONCLADS. 

Tue chief recommendations of the Committee on 
Designs for Ships of War have not met with pre- 
sent acceptance at the Admiralty. By far the most 
important of the Committee’s recommendations 
were, that the building of first-class masted iron- 
clads should be discontinued ; that the heavy fight- 
ing of the future should be entrusted to mastless 
ships of the Devastation class, ‘operating from 
fixed centres of naval power, to be established wher- 
ever necessary ;” and that the cruising, so far as it 
might be necessary to employ ironclad ships at all 
for that purpose, should be performed by second- 
class vessels, whose. possible defeat or capture 
might bring no shame to the British flag, nor such 
pom loss as the destruction of a single vessel 
of the Monarch’s size and cost would involve. The 
reasons given in support of this recommendation, 
—and to which we shall further allude—appear to 
us clear and convincing, but we have never had 
much faith in their acceptance by naval men. Just 
now “the naval element” is in the ascendant, and 
Mr. Goschen proposes to lay down another masted 
ironclad of the first class, this being almost the only 
ironclad shipbuilding contemplated in the year. 
We think that, in the abstract, he is wrong alto- 
gether, whatever reasons of expediency may seem 
to justify the decision, the navy being amply pro- 
vided with cruising ships of every grade, sufficient 
to sweep the cruisers of all other powers from the 
ocean, France, it is urged, has, or will soon have, 
five first-class cruisers to our three (Monarch, 
Hercules, and Sultan), but individually they are 
considerably less powerful, nor could they be spared 
for foreign service in the event of war, seeing that 
they represent the French first line of defence, 
which our great cruisers do not. Of second-class 
cruisers, we have six of the Invincible class (pro- 
bably the most satisf: combination of power 
with cheapness afloat), the Bellerophon, the wooden 
ships Lord Clyde and Lord Warden, five or six 
other wooden (converted) ironclads, with a good 
deal of service left in them, the Hector and Valiant 
(we cannotinclude the Resistance and Defence as 
good for anything), the Pallas, and a few smaller 
vessels, e ‘Achilles, Warrior, and Black Prince, 
and the Minotaur, Northumberland, and Agin- 
court, though unfit for the line of battle from their 
great length and limited fighting powers (especially 
as re the first three), would be exceedingly for- 
midable cruisers, combining some of the qualities of 
the Inconstant class with those of ironclads, ‘There 
is scarcely a ship in this long list which would 
run the slightest chance of being overmatched 
by foreign ironclads, except by a very few which 
could not be spared to meet them by the powers 





with which we might beat war. Moreover, we shall 
soon have three unarmoured frigates, each of which 
will be almost or quite a match for a second-class 
ironclad. 

As regards the new first-class cruiser, though Mr. 
Reed’s great genius is no longer at his country’s 
service, we have no doubt those who have ably 
assisted him in the past will produce a vessel which 
shall do credit to the present state of naval science. 
Asshe is to be a broadside ship, and is to carry heavier 
armour than the Hercules and Sultan, we presume 
the excellent model of the Invincible, who fires her 
heaviest guns in line with the keel, will be followed, 
though we could have preferred a turret ship, say an 
improved Monarch. Nevertheless, though she is 
to have thicker armour, and perhaps may be. given 
25-ton guns instead of 18-ton, she will be ‘simply 
helpless against a mastless turret ship like the 
Devastation, costing probably 25 per cent. less to 
build, and 50 per cent. less to keep up. If we had 
a fleet of Devastations, and other countries had fleets 
of cruisers, we should make less objection, but as it 
is we have very few vessels fit to be called ships for 
the line of battle. No doubt the Devastation, the 
Thunderer, and the Fury, when completed, sup- 
ported by the Rupert and the Hotspur, and by the 
Glatton, if her freeboard be raised—as it might be 
at slight expense—would forma squadron which no 
country could match, but then it is a squadron, not 
a fleet. Our first requirement, as it appears to us, 
is a fleet of line-of-battle ships of the most approved 
model, Devastations and Furies—and were it not that 
other powers are even worse off than ourselves in 
this particular, we should feel the present decision 
of the Admiralty to be a grave mistake. 

The naval power of the country being, however, on 
the whole, in avery satisfactory state, when judged 
by the best standard—the power of other countries 
-—wearenot much disposed to quarrel with a decision 
which appears, after all, to be a mere stop-gap, and 
not the declaration of a settled policy. We suspect 
that if the Devastation proves as satisfactory a sea- 
going ship as she probably will—and we shall give 
our reasons for this opinion on another occasion— 
the proposal of the Committee will be treated with 
more respect. Until the trial takes place, it would 
be difficult for the Government to proceed to 
multiply a design which meets with such fierce 
criticism from naval men, and perhaps it can do no 
better than build as good a ship as it can of the 
other class as a stop-gap. That the new vessel is 
to be on the broadside instead of the turret 
principle, also in disregard of the Committee’s re- 
commendation, is not, we think, a matter of the first 
importance, No great masted ship is fit to meet a 
real fighting machine, and for mere cruising pur- 
poses both plans have advantages. 

The reasons which the Committee give for -re- 
commending that no more ships of the Monarch (or 
Hercules or Sultan) type be built, are, briefly, that 
they represent, both in men and money, a larger 
portion of the British navy than it is desirable to 
shut up in fighting machines so imperfect. Their 
spread of canvas, though sufficient merely to econo- 
mise coal, and by no means enabling them to ‘‘ keep 
the sea” wholly without steam, involves very 
large crews, and great cost of maintenance, as the 
saving in coal, even in a ship often on the move, is 
not to be compared with the increase of wages, plus 
the cost of maintaining the sail equipment. A large 
crew involves a large and costly ie, made more 
costly by masting, while the endless stores and 
weights connected with the sail equipment and the 
numerous crew, reduce the weight disposable for 
armour, armament, and coal, Hence, compared 
with mastless ships, even of smaller size, the armour 
is necessarily thin, and the guns are small. Another 
cause operates to make the masted ships imperfect 
fighting machines. ‘Twin screws—which have never 
been suceessfully lifted on a large scale—are very 
detrimental to sailing, so the safety of these im- 
mense ships is necessarily allowed to depend upon 
a single screw—the common idea that their sails 
could save them, under circumstances of real danger 
—as from a lee shore—being an utter fallacy, which 
ought to deceive no practical sailor. ‘The truth is, 
that under circumstances of peril, the masts and sails 
constitute the chief danger. In action, or in a gale, 
they may go overboard, when a single rope may 
hopelessly foul the screw, and lead to the loss of 
the ship. A mastless ship, with two screws, and a 
good supply of coal, has an incomparably better 
chance of surviving the perils of the sea than a 
vessel with masts, and only one screw, while it is 
open to doubt whether the presence of masts is not 


an absolute drawback for ordinary war service 
even apart from the number of screws, Seeing, 
then, that the Monarch or Sultan are liable to be 
defeated or driven off “‘byships both smaller and less 
costly, of which other powers may easily become 
possessed,” and accepting this inferiority as the dj. 
rect and inevitable consequence of masting, the 
Committee, less three naval members (or fiye 
counting the dissentient members, Admirals Elliot; 
and Ryder), utter the following lament, in which 
we fully agree: ‘‘ We all view with regret what 
presents itself to the minds of most of us as the 
inevitable failure of the attempt to unite in one 
ship a —_ high degree of offensive and defensive 
power with real efficiency under sail ; and we should 
unanimously hail as a most valuable acquisition 
and as a triumph of naval architecture, a vessel in 
which these apparently irreconcilable elements 
should be combined. But at present we find our. 
selves compelled to regard the attainment of this 
very desirable object as an insoluble problem; and 
we believe that our transmarine possessions, and 
other important interests in different parts of the 
world, will be more efficiently protected by the 
establishment, where requisite, of centres of naval 
power, from which vessels of the Devastation class 
may operate, than by relying upon cruising ships 
of such limited fighting power as the Monarch.” 

The three dissentients are Rear-Admiral Houston 
Stewart, Captain Hood, and Dr. Woolley—all men 
whose opinions command the highest respect, They 
consider. that both the Monarch and Hercules 
types, ‘‘with certain modifications in their sail 
power, with more powerful fire ahead, and with 
lifting screws, would in time of war be of very 
great value, especially in distant seas, where there 
would probably be great difficulty in sending more 
heavily armed mastless vessels,” They consider, 
also, ‘‘that it will always be necessary that this 
country should possess very powerful ironclad 
ships, with a sufficient amount of sail power to 
enable them to economise coal in proceeding to 
distant stations.” 

We confess that this expression of naval opinion 
does not surprise us, but neither does it appear to us 
half so significant as the presence in the majority of 
two out of the five naval men remaining on the 
Committee, and those such distinguished practical 
seamen as Admiral Hornby and Captain Good- 
enough; for if, when the _—— and natural 
bias of a profession all tend towards one view of 
a question, the opposite view is adopted, not- 
withstanding, by even a minority among the ¢/ife of 
that profession, a very strong suspicion arises that 
the unpopular view is the right one. But we go 
further, and say that the question is one on which 
sailors have no better means of forming an opinion 
than laymen, even if the natural bias referred to 
left them all free to form one impartially. The ques- 
tion is not, What is the best type of ship to per- 
form a given service ?—which is a sailor’s question, 
but—Need that service be performed at all ?— 
which is a question for statesmen, and should be 
“ee on much higher than professional grounds. 

n the first place, the comparative inefliciency of 
masted ships as against mastlessshipsis conceded, not 
only by the dissentient members of the Committee, 
who join in the unanimous approval of the Devasta- 
tion as the typical line-of-battle ship, but by no one 
more readily than by Sir Spencer Robinson, who in 
his bitter criticism upon the report, (already pre- 
sented to Parliament,) sums up his defence of the 
Monarch class in the questions: Do we not need 
ships able to transfer their powers with ease and 
safety to the Antipodes? Have we nothing to de- 
fend but the coasts and arsenals of the British 
Islands? The assumption here made, that the 
other or Devastation type of ship is not fitted to 
defend our possessions at the Antipodes, we deny 
altogether, holding with Captain Sherard Osborn 
(see digest of his evidence), on the one hand, that 
the Devastation, with her enormous coal supply, and 
with our numerous coaling stations, is able to fin 
her way to any part of the world, and, on the other, 
that Sir Spencer has no right to ignore the cm 
mittee’s proposal to establish a ‘‘ centre of nava 
power” wherever we have any possession requiring 
serious defence. This pro lis not new, of _ 
but the change in naval construction which it - 
fallen to the Committee to recommend, — 

culiar force to its enunciation at this time. "We 
hold it to be a sound and statesmanlike proposal, 
and we believe it must sooner or later be carrie 


out, if the great British Federation is to hold to- 





gether, and to hold its own. Thus as re; 
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nce of foreign possessions, the dissentients’ case 
pound to us demolished as soon as stated, for it 
vould be ridiculous to send the Monarch to Aus- 
tralia, to attempt work which could be far better 


and more cheaply done by a Devastation, attached | _ 


to, say, the port of Melbourne, but operating all 
round the coast. But the Monarch, it is said, might 
be sent out for other work, namely, to meet one of 
those five terrible Frenchmen, who, as Sir Spencer 
maliciously says, referring to certain suggestions in 
the report of the Committee, might inflict disaster 
and loss upon us abroad, ‘‘ not compensated by the 
knowledge that if they stayed at home, and fought 
an action with the Thunderer and Devastation they 
would infallibly be destroyed. Still less would it 
be a compensation to know that while our commerce 
and our inferior ironclads were falling a prey to a 
single ship of this type,.roaming over distant oceans, 
we were, after elaborate experiments, more or less 
successful building an impregnable floating citadel 
surrounded and supported by a cellular raft, possibly 
stuffed with cork. Nor do I think that the addition 
of some carrying power obtained by an alteration 
of the forms of ships at and below the water-line, 
or the advantages to be derived from bilge keels, 
would reconcile the English nation to the maritime 


disaster I have shown to be possible, and which | P 


might be inflicted by ships without these improvements.” 
The italics are ours. 

Space forbids our following up the real point of 
Sir Spencer’s argument—that we require ships to 
“roam distant oceans” (over 1000 miles from a 
coaling station, we presume) in search of enemies 
carrying out the same programme. But we may 
say that we wholly disbelieve in ships of 5000 tons, 
and costing a third of a million, being employed 
for any such purpose. Any ocean where there is 
English commerce worthy the attention of such a 
vessel, is sure to be within easy hail of one of our 
naval stations, the mastless turret ships attached 
to which would soon make the neighbourhood a 
great deal too hot for her. A proportion of these 
vessels (carrying 1600 tons of coal, remember) 
might be both smaller and faster (and, therefore, 
less heavily armed) than the Devastation and yet 
incomparably more powerful than anything of the 
Monarch or Hercules type. First-class ironclads 
will always be employed on special duties—to go to 
some special place and do some special thing—not 
-to roam about like the old frigates, the biggest of 
which was smaller than a respectable four-gun sloop 
of modern days, which would now perform just the 
same functions. It is not ironclads of any kind 
which will drive our commerce from the seas. That 
will be done when the enemy sends out privateers 
too fleet for our Volages, and frigates to protect 
them too powerful for our Inconstants. It seems 
tous that an ironclad ‘‘ roaming distant oceans,” 
will be in a very uncomfortable position, even if no 
“centre of naval power” have wind of her move- 
ments, She dare not catch a merchantman, for fear 
of burning out her coals, and so being caught nap- 
ping by adespised “ inferior ironclad ;” while mer- 
chantmen, of course under steam, will probably go 
in shoals, under efficient mast/ess convoy, or what is 
much more likely, under a neutral flag. Our fore- 
fathers, who certainly knew something of naval war- 
fare, and in whose days ‘‘ roaming about oceans” 
was more likely to pay than now, never employed 
heavy fighting ships for that purpose, though they 
kept a few line-of-battle ships at various ‘“ centres 
of naval power ”—as in the Indian Ocean—to repel 
serious attacks from like vessels.sent with an 
special expeditionary object. We do not overloo 
the fact that in those days the weak vessels were 
also the fast vessels, whereas now, power and 
speed, at any rate amongst the rigged type of 
ships, increase together. Formerly, a frigate could 
avoid a line-of-battle ship, whereas the Invincible, 
once seen by the Monarch, must strike to her ; but 
this is only a reason for making a sub-class of De- 
vastations with considerable speed, and, perhaps, 
for questioning whether even second-class masted 
ironclads have any raison d'etre, and ought not to be 
supplanted by Raleighs and Inconstants, which 
have at least the heels of all the ironclads, great 
or small, It fortunately happens, however, that 
many of our second-class ironclads are amongst the 
fastest vessels afloat. 

It is only fair to say that we recognise the value 
for special—though we think very exceptional— 
purposes, of ships like the Monarch and Hercules, 


and that though we object to their repetition, we 
consider, with the Committee, that the country 
may well be proud of the possession of such ships, 





by far the most powerful cruisers afloat. Nor do 
we greatly object, except on the ground that other 
types are more wanted, to the addition of a fourth 
and still more powerful specimen. 








TELEGRAPHS TO THE EAST. 

At the various meetings held lately of the share- 
holders of the different companies owning cables 
between England and the East, the question of an 
amalgamation has risen, and been discussed in such a 
way that shows how favourably the change would 
be received. Some definite steps have been taken 
in the matter, and the terms of the amalgamation 
are about to be arranged by a meeting of the 
directors of the various companies interested. 

The total amount of capital involved is over two 
and a half millions, so it will be seen that the 
interests at stake are somewhat large. The pro- 
posed amalgamation will affect four companies only, 
the Falmouth, Gibraltar, and Malta; the Marseilles, 
Algiers, and Malta; the Anglo-Mediterranean ; 
and the British Indian Submarine Telegraph Com- 
panies. 

A slight resumé of the extent and capital of each 
company will be interesting; the Falmouth Com- 
any possess a capital of 760,000/., and a mileage 
of cable of 2430 miles ; this amount is in four sec- 
tions : 

Falmouth to Lisbon _... oot - 824 miles 
Lisbon to Gibraltar _... sds «. «©S88l ,, 


Guadiana River to Gibraltar ... 155 ,, 
Gibraltar to Malta... cau 1120 ,, 
243 


0 ” 

Their cable at the landing place at Porthcurno, is 
connected by a short land line of their own to Pen- 
zance, where it joins a special wire (allotted to the 
Company by the Postal Telegraph Department) 
direct to the Company’s office in Old Broad-street, 
where direct communication is always maintained 
with Falmouth, that is, the cable end. The section 
of this company’s cable from Villa Real, on the 
Guadiana River, was laid to decrease the risk from 
interruption on the worst section of the route. 
However, during the past year the route has been 
altered and the cables now lieon much better ground, 
and it is to be hoped that it will be some time 
before another interruption takes place. 

The Marseilles, Algiers, and Malta Telegraph 
Company have a capital of 200,000/., and possess 
834 miles of cable. 


Marseilles to Bona... wa ons 448 miles 
Bona to Malta ... one tee eve 386, 
834 ,, 


The Anglo-Mediterranean Company have a mile- 
age of 1900 miles of cable, and land lines over 1300 
miles in length. ‘Their capital is 430,000/. Their 
telegraphic system consists of a land line from Susa 
in Italy to Modiea in Sicily, and of two submarine 
cables from Malta to Alexandria. ‘The first was 
laid in 1868, but the traffic increasing, a duplicate 
cable was laid in 1870. Both cables have been en- 
tirely free from interruption. 

The British-Indian ‘Telegraph Company have a 
capital of 1,200,000/., and a long length of sub- 
marine cable : 

Suez to Aden ... Se od .. 1460 miles 
Aden to Bombay see ove ae $818} 5 
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In addition they have two land lines through Egypt 
from Alexandria to Suez, 

It will be seen, therefore, that the several com- 
panies we have named are telegraphically connected, 
and represent what is generally termed the sub- 
marine or cable route to India, The main route 
from Falmouth to Bombay is, with the exception of 
the Egyptian land line, purely submarine cable, but 
in case of interruption in the first section the other 
companies offer alternative routes, first, vid Mar- 
seilles and Malta; secondly, vid Italy and Malta. 

There is. necessarily a large amount of local 
traffic in each system, but it will be seen that the 
main object of each company is to increase the 
facility for direct and reliable communication with 
India, and to promote that object more thoroughly 
an amalgamation between the several companies 
has been suggested, and evidently becomes neces- 


sary. 

It is strange how history repeats itself, and that 
in different ways; the scheme, now of one direct 
communication under a single interest, is urgently 
demanded by the public; whilst afew years ago 
they would have nothing to do with it.. In the 
middle of -1867 the Anglo-Indian Telegraph Com- 





pany made its appearance, for providing direct and 
reliable telegraphic communication between Eng- 
land and India by means of an Italian land line 
from Susa to Modica, Sicily, and submarine cables 
from Malta to Alexandria, Suez to Aden, and Aden 
to Bombay. In the state of the public mind at the 
time the undertaking did not find favour; but 
later, when telegraphic extensions were favourably 
received, this route came out, but supported by 
two different and nominally independent companies; 
they succeeded, and have prepared, and now are 
about to amalgamate with two companies subse- 
quently formed. 

It may not be uninteresting to state that the 
capital of the original company, which never 
floated, was much less than that of the two com- 
panies who are doing a flourishing business. 

When the interests of several-companies become 
so identical as those we have mentioned, it becomes 
a matter not only of necessity, but also of economy 
that an amalgamation should take place. The 
various lines under different management are 
changed for a continuous line under one manage- 
ment, In that item alone how much economy may be 
effected, and also, being under one direction, how 
much greater efficiency may be realised. 

The amalgamation is certainly an important one, 
and has really become a necessity. e therefore 
hope to see it carried out under arrangements that 
will be beneficial to all the companies realised, 





THE NEW PUBLIC HEALTH BILL. 

Peruaps the greatest merit of this Bill is that it 
goes direct to its purpose. It sweeps away at once 
the entanglement of many previously insufficient 
and contradictory Acts, and it leaves no excuse for 
imperfect administration. ‘The sanitary authorities 
are divided respectively into urban and_ rural san- 
itary districts. The authority is to be vested, in the 
urban districts, in the town council of boroughs, 
in the improvement commissioners in their districts, 
and in Local Boards, in the districts of their juris- 
diction. 

In that of the rural districts the authority will be 
vested in the Board of Guardians, and by making 
every district, whether urban or rural, responsible in 
itself to the central authority, the thorough adminis- 
tration of the Public Health, the Sewage Utilisation, 
and Nuisance Removal Acts are secured, where as 
separate powers, they would be inefficient in their 
operation. ‘Thus the private Act passed in 1867, 
making Local Boards, corporations, sewage authori- 
ties, &c., the active and compulsory authorities to 
carry out sanitary works (subject to the Inclosure 
Commissioners), had the effect. of enabling these 
authorities to convey their obligations to a private 
company, and thus render abortive the compulsory 
powers of Government under the Sanitary Act of 
1866. Nor is the necessary control the Bill places in 
the hands of a body of men of scientific education in 
any sense one of oppression ; no public wrong could 
ever be amended if it were left to individual action. 
The most that individuals can do, and in this they 
ought to do their best, is to strengthen the hands 
of the legislator by personal cleanliness. 

The defect of past administration on this subject 
is apparent more in the operation than in the pro- 
vision of the many Acts that have been passed. The 
comprehensive use of the words ‘‘ sufficient sewers” 
and ‘sufficient provision,” and the like, is of very 
little use if the interpretation of these words is left 
to those who haye no scientific knowledge of that 
which constitutes complete sanitation. ‘The value 
of this Bill, in its working, will be in the personal 
authority and knowledge of its supervision, which 
will not permit the burden of a responsibility to be 
shifted from one shoulder to another, until the 
public patience in hunting an abuse to its proper 
quarter is exhausted, or the. abuse itself has had 
its fling. 

Many towns and villages are prevented from ob- 
taining an. efficient supply of potable water from 
some or all of the following causes : 

lst. The imbecility of Local Boards and. the oppo- 
sition of party factions. The most intelligent mem- 
bers of a Board will be found as a rule to advocate 
a good and abundant supply of water, and an 
effectual system of drainage (and without the former 
the latter can never be satisfactorily carried out), 
while the ignorant or interested members of the 
community only, are opposed to sanitary reform, 
We have known many instances where the water 
supply and drainage would have been carried out 
‘by the Local B , but has been prevented by the 





whole town being set in motion by what in some 
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neighbourhoods have been called the preys vere 
whose duty it is to secure the election of the greatest 
number of members most likely to prevent their 
more enlightened colleagues carrying out their sani- 
tary measures. By either the Bill of Mr. Stansfeld 
or that of Sir Charles Adderley, the power of such 
obstructive proceedings will be destroyed. y 
Qnd. The opposition of landowners to either 
or private companies g their 
pipes under the soil of their estates, although for 
such accommodation they receive compensation by 
either a fixed sum or an annual rent charge, for that 
which is really no detriment to them ; in fact it is 
often an advantage. 

8rd. The opposition of millowners for an assumed 
loss of water, when in many cases the supply is very 
greatly increased, for springs are tapped which yield 
a larger supply than is required by the population, 
and from which the millowners derive a benefit they 
would never otherwise enjoy. A case of this kind 
is exemplified in that of the BridportWater Bill now 
in Parliament, where a strong landed interest is 
striving to prevent a population of between 8000 to 
9000 from obtaining a pure supply of water from 
the only source in the neighbourhood from which it 
is possible to obtain it. And itis, moreover, a well- 
known fact that the Board of Trade has more than 
once ordered the Local Board to bring an efficient 
supply of potable water, but the supply not being 
obtainable within their district, the Board is unable to 
comply with the order without seeking the aid of Par- 
liament for compulsory powers ; and it is significant 
that the death-rate at this place in December and 
January last was 63 per 1000, and up to the 7th of 
March, out of 287 reported cases of small pox, 44 
deaths occurred from_this disease in a little over 
three months. 

The Bill of Mr. Stansfeld, if properly carried out, 
will not allow the private interest of any one to 
throw impediments in the way of a public require- 
ment ; it will place the authority of carrying out a 
work of utility beyond the reach of factious oppo- 
sition ; in many cases it will save the promoters of 
necessary works from the expensive and obstructive 
ordeal of Parliamentary opposition, and reduce the 
cost to a minimum, the accumulated expenses of 
which not unfrequently exceed the cost of the works 
themselves, burden the ratepayers, or ratepayers in 
the future, and possibly stop altogether the execu- 
tion of a great public good. While it is impossible 
to be blind to the public advancement to be derived 
from Mr. Stansfeld's Bill, it does not pe so far, nor 
is it so compulsory efficient, as that of Sir Charles 
Adderley, and we consider many Hed me advantage 
would be gained by a judicious gamation of the 
two—of this we may speak hereafter. 

The urgent necessity of immediate action in these 
matters can scarcely be realised by a mind unaccus- 
tomed to weigh the consequences of neglect ; the 
idea that the accumulation of filth on the margin, 
it may be, of a stream from the current of which a 
little lower down, by an easy stepping-stone, the 
whole village fills its kettles, is often a matter of 

rfect indifference to the residents, and no one’s 

usiness, if it does not happen to be immediately 
adjacent to some one’s door. Itis in matters of this 
kind that paternal Government is required. The 
authorities to out the provisions of this Bill 
must of necessity be men of education, medical or 
otherwise, and it will naturally follow that they 
will do what they have to doin the shortest possible 
time, and without fussiness or parade. 

The provisions securing to the consumers a 
sufficiently pure and properly filtered water are 
such that will not admit of evasion, and the follow- 
ing liquids will be considered to be polluting. 

(1.) Any liquid containing in suspension more 
than three parts by weight of dry mineral matter, 
or one part by weight of dry organic matter, in 
100,000 parts by weight of the liquid. 

(2.) Any liquid containing in solution more than 
two ~ by weight of organic carbon, 1, or .03 by 
weight of organic nitrogen, in 100,000 parts by 
weight, of the liquid. 

(3.) se liquid which exhibits by daylight a 
distinct colour, when a stratum of it 1 in. deep is 
placed in a white porcelain or earthenware vessel. 

(4.) Any liquid which contains a solution, in 
100,000 parts by oa. more than two parts by 
weight of any metal except calcium, magnesium, 
potassium, and sodium. 

(5.) Any liquid which, in 100,000 parts by weight, 
contains, whether in solution or suspension, in 
chemical combination or otherwise, more than 
05 part by weight of metallic arsenic. 





(6.) Any liquid which, after acidification with 
sulphuric acid, contains, in 100,000 parts by 
weight, more than one part by weight of free 
chlorine. 

(7.) Any liquid which contains, in 100,000 parts 
by = more than one part by weight of sulphur, 
in condition either of sulphuretted hydrogen or of 
a soluble sulphuret. 

(8.) Any liquid possessing an acidity greater than 
that which is produced by adding two parts by 
weight of real muriatic acid, to 1000 parts by weight 
of distilled water, or, ‘ 

(9.) Any liquid possessing an alkalinity greate 
than that produced by adding one part by weight 
of dry caustic soda, to 1000 by weight, of distilled 
water. 

And it is made the duty of every sanitary autho- 
rity to enforce within its district the provisions of 
this section. It is also made incumbent upon every 
sanitary authority to cause the water, which is 
supplied for drinking and domestic purposes within 
its district, to be analysed at such times as may be 
directed by the Local Government Board. 

And here it may be observed that the residents 
in towns are frequently under the impression that 
those in the country have only to go to some 
adjacent stream to procure an unlimited and un- 
tainted supply of water. But not only are many 
of the streams impregnated by the high state of 
cultivation of our agricultural land, polluted by the 
refuse of manufactories and by sewage, but in a 
great number of districts the water is out of the 
reach of the habitations; and it is a well-known 
fact, whatever the reason of it may be, that the 
quantity of water used in the country for the pur- 
pose of personal cleanliness is very much below 
that u for the same purpose in towns. The 
effect of the new Act properly administered should 
be to promote and facilitate the construction of 
water works where they are required, and destroy- 
ing opposition when such is the case. For this will 
place a liberal supply of good water within their 
reach, and leave the labouring poor no excuse for 
neglecting its use. The progress, nay, the very 
origin of disease, is to be traced so much to individual 
indiscretion and neglect, that the conviction is 
painfully forced upon us, that nothing short of com- 
pulsary legislation can effect a sufficient change. 

We believe that a steady advance in the health 
of town and country will be the result of this 
measure, and though this progress may beencumbered 
by the complicated machinery of previous enact- 
ments, which might have been altogether swept away 
or consolidated, had the suggestions of the Sanitary 
Commission been carried out in their integrity, and 
as proposed in Sir Charles Adderley’s Bill ; for in 
this case especially, the more simple the laws, the 
less difficult it will be to enforce them, and as the 
men destined to carry them out will be men of in- 
telligence (in the case, for instance, of medical 
officers), it will be hardly fair to occupy their time 
in the intricate study of previous sanitary legislation 
if their duties are to be faithfully performed—to 
say nothing of complications of a legal description 
in which it may cause them to be involved. 

At any rate, in the future, with the powers of such 
an Act in full operation, we shall not see, in the event 
of a sudden epidemic, the spasmodic and _ terrified 
covering over of imperfections, the whitewash and 
chloride of lime, so suggestive of inefficiency and 
surprise. The rapid advance of medical science 
points its moral in the terrible mortality of pre- 
ventable disease, and has told us that in the air we 
breathe and in the water that millions of us drink, 
there exist, invisible and impalpable, the seeds, as 
it were, of a deadly plant, ree a great 
measure upon our on ge bon g ect for its nurture 
and development, and seeking a congenial soil to 
ield to the great husbandman Death an abundant 
arvest. 








COAST DEFENCE. 

Tue problem of how best to. defend our coasts 
has of late attracted so much attention, that the 
illustration which we publish on page 214, repre- 
senting a gun carriage forming part of a new 
system of coast defence planned by Captain 

icsson, will possess special interest. The gun is 
ory oe —— bras way oo shield of solid 
plate iron, 4 ft. high above the t, so arran, 
bw — A unmasked atthe mdm pe 

ing, the shie ording protection against pro- 
jectifes striking above the ace It is cmerted 
that this plan is more efficient than that of Mon- 
crieff ; but as it is not our intention at present to 





institute a comparison between the rival syste; 

we proceed at once to describe the illustrated car 
riage. The recoil is checked by friction produced 
by clamping two longitudinal bars secured in the 
middle of the slide, the compression being effected 
by a transverse axle on the principle adopted in the 
Princeton carriage, described in our issue of De. 
cember 22, 1871. The longitudinal bars, however 
are composed of bronze in place of wood. The 
friction clamp (a longitudinal section of which 
through the vertical plane, will be found represented 
in Fig. 2), is firmly attached to the front of the 
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carriage. The faces of the friction bars being 
smooth and true, and the wooden linings of the 
clamp accurately fitted, it will be perceived that 
a very slight movement of the upper and lower 
parts towards each other, after contact with the 
bars, will at once cause friction, provided that the 
set nuts of the clamp-cap have been properly 
tightened. In order to comprehend correctly this 
peculiar system of compression, let us suppose that 
the clamp as well as the bolts which hold the same 
together are perfectly rigid, and that the transverse 
axle is flattened so as to make it but slightly oval. 
Turning the latter through an arc of 90° will, under 
these conditions, obviously produce an enormous 
ressure. It has been objected that if the axle is 
ut slightly oval, the wear of the wooden linings 
and the faces of the friction bars will destroy the 
efficacy of the compression. Tomeet this objection 
the constructor has placed the clamp conveniently 
in front of the carriage, in order that the set nuts 
may readily be screwed down whenever required. 
Practice, it appears, has shown that the wear is 
insignificant with friction bars composed of bronze. 
Tron bars, on the other hand, owing to corrosion 
and consequent abrasion, tend to cut the wooden 
lining unless grease be applied—an expedient in- 
admissible, as it greatly diminishes the desired adhe- 
sion, besides rendering the same very irregular. It 
will be seen in the illustration on page 214, that 
the hand-lever by means of which the compression 
is applied or relieved, is held in position by a seg- 
ment, (provided with notches,) attached to the side 
of the carriage; while a spring secured to the end 
of the transverse axle, presses against the outside 
of the lever, thereby preventing the same from 
leaving the notches during the recoil of the gun. 
We stated on a former occasion that the friction 
gear thus described has been applied to the gun 
carriages of the famous Spanish gun-boats. The 
following extract from a report of Captain Simpson 
of the United States Navy, to the chief of the 
Bureau of Ordnance at Washington relating to a 
trial on board the U.S. steamer Tallapoosa, will 
interest our naval readers. Having described the 
new carriage, and called attention to the tables of 
charges, elevation, and extent of the recoil, Captain 
Simpson says: ‘During the firing thus tabulated 
the running-out gear was but seldom used, the 
carriage being allowed to move obedient to the roll 
of the vessel, and its motion was found to be per- 
fectly under the control of one man at the com- 
ression lever, who could check it at any pout. 
The compression being found to work well in deli- 
berate fire, thirty rounds were fired to test the 
point whether rapid fire would cause the heating of 
the friction bar. The thirty rounds consume 
nearly thirty minutes in firing, at the end of which 
time the temperature of the bar was slightly raised, 
but in no way interfered with a continuance of 
firing. Very rapid firing may be done with this 
carriage; the time consumed in firing the thirty 
rounds above mentioned was in consequence of the 
crew not being accustomed to gun exercise. 
“The most prominent advantage, in fact, the 
essential characteristic of this carriage is its system 
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of compression, which is complete and instanta- 
neous. aes ; , 

« The compression in use with our pivot guns and 
with our turret guns involves the use of a screw, 
which requires time to work; the substitute pro- 
yided in this carriage is a simple motion in a vertical 

Jane of a lever, which is instantaneous in action, 
and quite as effective in its result. 


«The tardiness of action in the compression of | y 


our turret guns may often cause hesitancy in casting 
them loose in a sea-way, when with a more speedy 
means of compression they might be made of 
service.” 

Captain Ericsson’s plan of employing a series of 
friction bars one above the other, or placed side by 
side, as in the monitors, appropriately termed the 
“ multiplex system,” copied by Captain Scott, Sir 
William Armstrong and others, involves a paradox 
which merits special notice, viz., that, without em- 

loying additional force, any amount of friction may 
Be produced. It will be evident on reflection that 
whatever number of bars be employed, the friction 
between the face of each and the face of the clamp, 
will depend solely on the pressure applied. Hence, 
if four bars, presenting eight surfaces be employed, 
the retarding force opposing the recoil of the gun 
will be quadruple that of one bar presenting two 
surfaces, with increase of pressure. With reference 
to running out the gun, the following explanation 
will suffice: ‘The forward trucks, situated some- 
what in advance of the trunnion, are keyed to an 
axle supported by bearings in the side frames of 
of the carriage. A cog-wheel is attached to the 
said axle into which a small pinion, operated by an 
ordinary crank handle, is geared. 

Before adverting to the mechanism of the slide it 
will be well to observe that light gear of small 
multiplying power will answer for training since the 
movement is always in the horizontal plane. It 
will be noticed that the exterior segment is pro- 
vided with a projecting rack in the middle, an ex- 
pedient which overcomes the difficulty so frequently 
experienced on the old plan of employing separate 
racks, that, settlement of the segment on which the 
rollers run, occasions binding between the cogs of 
the driving pinion and those of the rack. It is 
scarcely necessary to remark that the rollers applied 
on the opposite sides of the toothed projection of 
the exterior segment, turn freely on the axle to 
which the driving pinion and the vertical conical 
wheel are attached. The action of the small 
conical pinion geared into the wheel mentioned, 
operated by means of the horizontal hand wheel, 
requires no explanation. 








THE EFFLUX OF ELASTIC FLUIDS. 
By J. McFarLaNneE GRAY. 

For some time past I have been engaged occasionally 
experimenting on the efflux of steam, and therefore the 
experiments by Mr. Wilson have for me special in- 
terest. My experiments do not at all rank with his. He 
has undertaken, I suppose, on his own charges, a work 
which justly deserves to have been made the subject of a 
Government grant for the advancement of scienze. 1 wish 
him every success, and hope that men of science will be as 
liberal in awarding to him the honour he merits, as he has 
been liberal in publishing the results and details of his ex- 
periments, made at so much expense in thought, in time, 
and in money. 

It may interest your readers to know the different aspects 
in which this subject is viewed by different minds. The 
experiments made by Mr. R. D. Napier in 1866 form the 
first liak in a new chain of reasoning on the motions of 
elastic fluids, These experiments are described by him, and 
formule in accordance therewith, given in a pamphlet “ On 
the Velocity of Steam and other Gases, and the True 
Principles of the Discharge of Fluids,” published by Spon. 

In “Applied Mechanics,” by Professor Rankine, 1858, 
there is a paragraph at page 582 on “‘ The Maximum Flow 
of a Gas,” wherein it is shown that the greatest flow of 
weight occurs when the outer pressure is 0.527 of the inner 
pressure. It is left to be inferred that if the outer pressure 
be reduced below 0.527 of the inner pressure the flow of 
weight would be also reduced. 

Mr. Napier, in investigating the flow of steam, came upon 
4 similar maximum flow of weight, occurring when the 
outer pressure was one-half the inner pressure, but he happily 
did not think it possible that the discharge would diminish 
with diminished outer pressure, although that should become 
less than what corresponded with the maximum delivery. 
He thought that for all lower outer pressures the discharge 
would remain constant as at the maximum rate. He ac- 
cordingly made experiments to decide this question, and he 
was rewarded by finding that it was as he had expected, 
that into all outer pressures below one-half of the inner 
Pressure the flow was the same as that into half the pressure. 

In his pamphlet, Mr. Napier has given the formule that 

to make these experiments, but he has not given us 
the steps by which he arrived at these. Working back 








from his formule I find that the following must have been 

the steps in his reasoning. The steam is supposed to be 

discharged as a fluid of density corresponding to the pres- 

sure at the orifice, and the head for that delivery and 

density is assumed to be the difference between the inner 

and the outer pressures. 

Let us work out this hypothesis with 

V,=velocity in feet per second at orifice of the steam as 
expanded. 

corresponding velocity to deliver same weight if of 
original density. 

v =zvolume of 1 1b. of steam of inner pressure in cubic 


feet. 

B =bulk of steam, as compared with water, at inner pres- 
sure. 

p inner pressure in pounds per square inch. 

Po =pressure at orifice ” ” 

g9 =gravity—32.2. 

d z=sign of differentiation. 


The accumulated work in the velocity will be, by the 
above hypothesis, the product of the expanded volume by 
the difference of pressure, therefore 
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5 =148.8=the square of 12.2. 


V,= 1224] B p(P—Po) 
Po 
Po - aw Po? 
V=Vo5" .".multiply by A a ry 
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v=12.2] B a (p--P5)« 
And this is the formula given by Mr. Napier: 
V is a maximum when Po (P—Po) is maximum. 


Write p=1, then we have V maximum when p, (l—p,) is 


maximum, 
when d py —-2 Po Apy=9, 
when Po=l, 
or when Po=2.5 p. 


And this is Mr. Napier’s ratio for maximum flow of 
weight, or for minimum pressure in orifice; and when the 


outer pressure is less than the half of p, he writes z for Po, 


BE (7-4) 
‘soil tb a? . 
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v=12.2\] BPs 
4p 


and gets 





V= 6.1V Bp. 
But we know that the bulk of steam as compared with 
water is 


B 20590 
pt 
se V= 6.14/ 20590 p9 


2 «= V=875. p -0295 , 
The experiments he made appeared to corroborate these 
formule. 

Mr. Napier may have arrived at his formule by a different 
process, or he may mean the formule to be merely approxi- 
mative, but the identity of the formule with the above even 
to the decimal, .2, in the coefficient seems to leave no doubt 
as to the origin of the expression. But the hypothesis I have 
sketched requires that the steam while expanding shall 
retain its original pressure; this is impossible, and there- 
fore the formule are untenable. Several paragraphs in the 
pamphlet show clearly that Mr. Napier had not realised 
that such a discrepancy was involved in his hypothesis, for 
his reasoning throughout is very clear and very suggestive. 
The fourth paragraph on page 11 of the pamphlet is, “‘ Now 
as the elastic force or pressure in the tube acts in all direc- 
tions, it must, in any part of the tube, act as an accelerating 
force on all that is before it, and as a retarding force to all 
that is behind it; and therefore at any point in the tube 
the velocity there must be due to the difference between the 
pressure there and the pressure in the vessel from which the 
gas is flowing.” This is quite correct, but in considering 
whether “ a gas would flow from a cistern into a tube, the 
outer end of which communicated with a less pressure at 
the same rate as that of a liquid of like specific gravity 
under the same circumstances,” we must consider that the 
gas in its approach to the orifice has at some distance there- 
from ceased to be acted upon by the full inner pressure, and 


therefore that the work accumulated in the gas is not that 
due to its expansion multiplied by the difference between 
the orifice pressure and inner pressure, but to the area of 
that portion of the expansion curve lying between the 
inner pressure and its own pressure at any point under con- 
sideration. 
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A liquid of the same specific gravity as the escaping 
steam is discharged with a velocity equivalent to theaccumu- 
lated work in the area PC P, E. Because, putting it into the 
vessel required work equal to the area P D, it leaves it with 
a volume and pressure equal to the area E D, and the 
difference, the rectangle P P,, must be the work accumu- 
lated in its velocity. But it is different with a gas or with 
steam. The work in putting it into the first vessel is PF, 
itadds tothat by expansion, making the whole available work 
equal to the area PB P,DA. The steam leaves with a 
volume and pressure equal to ED, and the difference 
PBP, E, must represent the work accumulated in its 
velocity. Almost every writer on the flow of gases has 
taken the latter as being the true exposition of the motions 
of elastic fluids. But Mr. Napier’s experiments did not 
agree with the generally received formule, and they seemed 
to agree with his own formule. 

The usual formule given by Weisbach and others neglect 
the loss of temperature in the expanding of the steam. 
They assume that expansion is in accordance with the law 
of Mariotte. They also neglect the critical relation of 
pressures which gives the maximum discharge. Expanding 
by Mariotte’s law we have* : 
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But escaping steam does not expand according to this 
law, the curve of expansion will be an adiabatic curve, the 
temperature will fall as heat is changed into velocity, and 
the pressure will be proportionately lessened. 

If we write M=foot pounds in one pound weight of 
saturated steam, : 

M=47578 p™ nearly, in accordance with 
the recognised properties of steams, the foot-pounds in one 
pound weight of steam Saing cena to the pressure per square 
inch x 144 x its volume in cubic feet. 

The area out to infinity of an expansion diagram, accord- 
to the adiabatic curve, is nearly equal to ten times the 
area of the rectangle of fulJ pressure, that is, of the part 
before the expansion begins. Hence that area for 1 lb. of 
steam will be —10M. ~ But the foot-pounds in the steam 

M 
when it has expanded r times is = re Therefore the 
foot-pounds of work available for giving velocity to the 
escaping steam, or the area of the figure E P B P,, in the 


M 
foregoing diagram is 10( -" ). Therefore 
Vo? _ ge ( Pp Po *) 
== 80 { p05 — 
Qg 4757 Pp 5 ae 
And, passing over some of the steps, 


18 y1 — 19 
v=65s6( "2 mi ). 


Write, now, p=1, we have V a maximum, when p, \* — 
po is maximum, when 1.8 p,° =1.9p,°. 


19 _po* _(1)1 
18 p,*  \p ° 
9 


1 a 
when (=) =e 











* ¢ is the algebraic symbol for “ is proportional to.” 
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| 
9 5 e756 
8 | .2552725 
.0234811 
10 


+ =1.71716p 2348110 
1° =0,58233p | 1.7161890 

This, then, is the critical ratio for steam, and instead of 
which Mr. Napier uses 0.5. 

Proceeding from this by steps which I have all worked 
out beside me, and which I will give at full length in your 
pages when I have more time, we get 

V=780.647 p-°™ 
V,=1269.8 p02 

The weight of steam discharged per second per square inch 

of orifice, 


1. 
1 





w=2™. 
60.946 
=100, W= —_2_ 
pee? ae 
= 60, W= —?- 
vu... dad ae 
p=200, W= oe 
71.256 J 
These all refer to pressures where p,, is less than .582 p. 
This approximation is also given by Professor Rankine 
in a notice of Mr. Napier’s pamphlet, as found by trial and 
giving a very rough approximation, but being convenient 
because simple. I think it a very useful approximation. 
For outer pressures, greater than .582 p, the weight in 
pounds discharged per second per square inch of orifice is 
=a| Po!" P* — Po") 
w=A 8.695 


But to return for a little to Mr. Napier’s experiments. 
The velocity by thermodynamic theory is to Mr. Napier’s 
velocity for pressures involving the critical ratio 

as 780 to 875 
or, the thermodynamic velocity is 
‘ 


80 _ 92 
875 


Therefore 
approximately 


of the velocity found by Mr, Napier’s formule. 


ul 
x 
_ 
0 
a) 
ive] 
x 
a 


A 


Now in tabulating his experimental velocities, Mr. Napier 
found that they were nearly jths of the velocities found by 
his formule, As “the principal object was to get the 
relative discharges” the multiplied all his velocities by 
0.875, and then placed them in a column parallel with 
the experimental velocities to show the closeness with 
which they agreed. But working direct from the known 
properties of steam I have shown above that if his ex- 
periments were made without error the experimental velo- 
cities would be to those by hisformulm as .892 to 1. 
He found them to be as .875 to1, His experimente, there- 
pe oy mo peep thermodynamic formula as closely as 

0 , and they agree with-his own f 
as 0.875 to 1000. : ae 








There is no need for coefficients of contraction to allow 
for difference between theory and practice in problems con- 
nected with the motion of steam. They are identical, and 
the only allowance required is something for index error, 
inaccuracy in the apparatus, or on the part of the observer. 

The diagram sent with this has already appeared in the 
“ Nautical Magazine” for March, in connexion with a paper 
by me on “Steam in Motion.” The diagrams were printed 
in January last, and were held back for verification by ex- 
periments. I made the experiments, and found, as I had 
expected, that the results were identical with those indicated 
by the diagram, 

The vertical ordinates on the diagram represent pressures 
in parts of the gross pressure in boiler, which is made the 
full height of the diagram, and is taken as unity. The 
horizontal ordinates are sectional areas of escaping steam. 
The diagram applies to all pressures, and to any area of 
orifice. When the outer pressure is less than .58 of the 
inner pressure the pressure in orifice is .58 p. If the efflux 
tube is of varying section, if at some part of it within the 
least section, the sectional area is 1.5 times the least section 
the pressure there will be nine-tenths- of the gross pressure in 
boiler. If the sectional area inside be 2.0 times the least sec- 
tion, the pressure there will be 0.95p. If, however, these 
enlargements be outside the least section, say, at area 1.5 
times greater, the pressure will be 0.215 p; at area 2.0 
times greater it is .13 p. 

Before the steam enters the atmosphere, between the 
least section and the atmosphere, the .pressure may be re- 
duced to almost a perfect vacuum. On a pipe 4 ft. long 
at 10in. from the least section, the area then being nearly 
3 times the least section, the pressure was 21}in. on the 
vacuum gauge when experimenting with steam 63 lb. gross 
pressure in the boiler. 

But before the steam enters the atmosphere its pressure 
increases to be just equal to that of the atmosphere. This 
rising of pressure is not shown on the diagram, which 
refers only to steam acting by its own undiminished energy, 
and adapting its pressure and its velocity to suit the condi- 
tions imposed upon it by the variations of sectional areas, 

This diagram also gives the reaction force of steam, but 
the term reaction is quite a mistake, there being no such 
action as that which is generally supposed to be indicated by 
this word. Whensteam or any liquid issues from an orifice 
the pressure on the side of the vessel opposite to the orifice 
is not increased during efflux, it is not sensibly altered unless 


SECTIONAL AREAS. 


the vessel be a very small one in proportion to the size of 
orifice, and the alteration is aloays a reducti The 
effect of reaction is due entirely to the reduction of the in- 
ternal pressure on that side of the vessel in which the orifice 
is situated ; the reduction is neat’ the orifice. As what is 
called the reaction force is the difference between the pres- 
sures on the two opposite sides a lessening of one is equal 
to an increase of the other, and this explains the apparent 
reaction. 

On the diagram the shaded part marked “reaction” is 
equivalent to this diminution of pressure round the orifice. 
Its amount is, sO far as the diagram is carried out, 0.19 of 
the gross pressure on the area of least section» The diagram 
is carried out only to 5 times the area of least section, and 











‘he reaction from a vessel whose greatest cross section is 
only 5 times the area of orifice would be 1.19p—p,. But 
if the diagra:n were carried out to infinity this area would 
be 0.23 instead of 0.19, and the reaction from. an orifice in 
a vessel of infinite size would be 1.23 p—p,. I refer here 
only to discharge pressures not greater than .58 p. 
Between these two lie all Mr. Wilson’s experiments. For 
reaction the diagram refers to an orifice in a thin plate, or 
te a short pipe with sharp or square edges. Taking Mr, 
Wilson’s Table XIII. as being that nearest the con- 
ditions I describe I find that the size of his chamber cor- 
responds to a deficiency of pressure equal to 0.214 nearly 
of the gross pressure, and therefore that the reaction will 
be 1.214 p—p,. This gives reaction nearly identical with 
his table. I am writing this hurriedly to get off to London, 
and have continued my writing too near to time of departure, 
or I would have compared the result thoroughly with Mr. 
Wilson’s excellent experi ts. To assist the reader let 
me explain that to compare this with the tables of ex- 
periments, with the orifice—2 centimeters in diameter he 
has only to add7.3 to column 3, multiply by 0.214 and add 
to column 3, the result should give column 4. Beginning at 
experiment 
Number. 
131 





By Experiment. By my formula, 
18.78 | 18.70 
19.85 
20.48 
22.10 
22.84 
23.73 
24.48 


19.43 
20.57 
22.26 
22.95 
136 23.79 
137 24.48 
Going back to No. 125, I find it 
125 9.09 9.36 
Turning to Table XV., the last experiment is on steam 
of 99 lb. pressure, I find the following agreement : 
Number. Mr. Wilson. My formula. 
221 59.60 60.08 
I need not adduce further evidence as to the agreement 
of my theoretical deductions with the experiments before us. 
In conclusion, let me apologise for the hurried character 
of this composition. I have omitted to state the diagram 
is constructed on the following equation : 
x=horizontal ordinates, areas 
y=vertical ordinates, pressures 
pal 
os 1 
r= 


7.09095 y \1—y )* 


132 
133 
134 
135 


PRESSURE. 


The reaction part shaded is 
1 


= (i—y) Beet sh | Be ote exe 
J 7.09095 a Niedan a 


But the area I have given is got by calculating ordinates. 
If we construct a similar curve for liquids, the minimum 
section starts from zero pressure, and the equation of the 

curve is, 

1 
Zz=— 

vi-y P 1 ? 
And the integration of shaded part gives its area=2(1—y) 
and this agrees with the received law of reaction of fluidy 
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reaction of efflux—twice the head. The dotted line on the 
diagram is the curve for the efflux of a liquid correspond- 
ing to that given for steam. The area contained between 
the line of full pressure and that portion of the curve 
carried out to infinity) lying-Weyond any given point, is 
equal to the rectangle lying een that point and the 
point B, one side of this*rec’ being formed by the line 
of full presstire, and the end by & portion of the ordinate, 
BA. It must be observed that‘to save’ space, the curve on 
the diagtam has been drawn doubled back upon itself, and 
the point B marks, of course, the first ordinate of the 


diagram. 








LARGE WROUGHT-IRON TUBES. 
To THe Epitor oF ENGINEERING. 
Sin,—Will you be kind enough to place us in communica- 
tion with your correspondent who writes about large wrought- 
jron tubes, and signs himself “A, Z.,” as we are now 


utting down machinery to make welded tubes up to any | q 


jameter. 
We are, Sir, yours respectfully, 
Hewry Howarp anv Co. 
Coomb’s Wood Patent Tube Works, Old Hill, near Dudley, 
March 26, 1872. 

[As sineethe ‘publication of “A. -Zs"inqiiry we have also 
received inquiries from other sources, ‘we deemr ib best: to 
publish Mesars. Howard’s letter.—Ep. E.] by i 
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NOTES FROM SOUTH YORKSHIRE, 


SHEFFIELD, 

Opening of the Rowndwood Colliery, near Rotherham.— 
Operations are in hand towards the speedy working of the 
Roundwood Colliery, near Rotherham, the proprietors of 
which are Messrs. Sellars, Cooper and Hodgkinson. 
previously mentioned in these columns, coal was reached at 
the latter end of 1871, and since that time sidings have been 
constructed to the Midland and Manchester, Sheffield, and 
Lincolnshire Railways as also to the canal, all of which are 
within convenient distance, and place the colliery on a very 
good footing with respect to means of transit to all parts. 
The bed of coal to be worked is the Barnsley Seam, to reach 
which three shafts have been sunk. The downeast shaft is 
180 yards deep, and 14 ft. 6 in. diameter, inside the brick. 
work. The bottom is widened or “ belled” out to a diameter 
of 18 ft. 8in. Leading from this are two roadways, each 
18 ft. 8 in. wide, and arched over with a semicircular arch 
14ft. 10 in. in height. The upcast shaft is also 180 in 
depth, 13 ft. in diameter, and “ belled” out to 17. fb. a6 ite, 
base. Three roadways lead from it each 10 ft. 9 i,m width | 
and spanned by arches 11 ft. 5 in. in height. or 
pumping shaft is 76 yards deep, and 9 ft. in diameter, is 
fitted with two powerful lifts of pumps. There are two en- 
gines, one for pumping, and the other for drawing, the latter 
having two 25-in. cylinders, and a stroke of 4 ft.6in. The 
diameter of the winding drum is 12 ft., fitted with wire ropes 
of 1}-in. diameter. It is not yet decided whether a fan or 
furnace shall be used for ventilating. AlII the arrangements 
are well made. The bed of coal is of excellent quality, and 
the firm hope to be able to get up 1000 tons per day if 
requisite. 

Colliery Undertakings in South Yorkshire.—Messrs. Craik 
are about to sink a portion of the coal under the estate of the 
late Colonel Daly, at Smithies. At the Monk Bretton Colliery 
preparations are being made for putting up the h in 
the No. 2 drawing shaft ; which, it is expected, will bring u 
the total “ get” of coal to 1500 tons daily. A new cupola is 
being put down at the Oaks Colliery, near Barnsley. The 
Denaby Main Colliery Company (Limited) are about to build 
twelve suttages at Denaby Main Colliery, and intend to erect 
anumber of others during the ensuing summer. 


New Coke Ovens at Unstone.—The Unstone Coal and Coke 
Company (Limited) are about to erect twenty-nine additional 
coke ovens in connexion with their present premises. 


The Sheffield Tramways.—On Leng | last a meeting of the 
Tramway Committee of the Sheffield Town Council was held 
under the presidency of the Mayor, for the purpose of con- 
sidering the amended proposals submitted by the Tramways 
— . It will beremembered that two tramway schemes 
for Sheffield were propounded some time since—one of which 
was under the wgis of the Corporation, and the other the pro- 
ject of a private company. e principal modifications of 
the proposal previously made by the Company (as to leasing 
the Corporation tramways), are that the Toone shall have 
an absolute lease for twenty-one years, and that the Company 
must repair and maintain the roads to the satisfaction of the 
Borough Surveyor. Whatever costs the Corporation may 
have already incurred, are to be defrayed by the Com: , 
As soon as the agreement is signed, the, Corporation Bill w. 

te withdcawa, and the Company’s Bill will have no opposi- 

on. 








Great Northern Railway ; Ossett Branch and Dewsbury 
Extension.—The Great Northern Railway are about to widen 
their Ossett Branch line, from Wrenthorpe Junction to the 
present terminus. The line is about 6} miles in length, and 
the work includes a viaduct and several bridges. Theexten- 
sion to Dewsbury is 23 miles in length, and includes a tunnel 
179 yards long, as also several bridges over roads and rivers. 
Stations are to be built at Earlsheaton and Dewsbury. Both 
these works are from the plans of Mr. John Fraser, engineer, 


Alterations and Additions at Sheffield—At the Victoria 
tion of the Manchester, Sheffield, and Lincolnshire Rail- 
wy Company, a new booking office has recently been erected, 
and some wooden offices, for parcels, &c., at the north end of 
the same station. Messrs. John Kenyon and Co., Millsan 
Works, have just put down a new engine and machinery at 
their — driving the stones, &., used in file and saw- 
» de. 


he Northern Central Railroad Com 


pt ine 


ds | superficial manner has led to the employment of 








FOREIGN AND COLONIAL NOTES. 

American Lifeboat Stations.—Lifeboat stations, ip com- 
pliance with the recommendations of an agent of the United 
States Treas Department, are to be established on the 
coast of Cape ?eninsula, between Highland Light and 
Race Point Light. A lifeboat —}~ pee of a house 
48 ft. by 18 ft. square, and one and ¢ stories high, each 
being divided into two apartments. One of the rooms below 
is devoted to the storage of the boats and the life-saving 
apparatus, while the other is occupied:by the keeper of the 
station and the crews of the lifebas mfortable accom- 
modation is also furnished for 16 person 

Russian Steam Navigatio 







Canadian Railways.—In the Ontario Parliament recently 
following sellwayse Teronto and’ Nitiaing* Wellies ! 
‘ollo ways: Toronto an ipissing, 

: "xi and Pembroke, Canada q 
mn! 


rey, and 

Hamilton and ; I [ 
— and i ‘Ottawa J 
granted ranges from about 
mile. The estimated cost of ‘the 
way, exclusive of the right of way, is 7 

has been fixed at 4 ft. 8} in. line will be a very 
one; its length will not exceed 160 miles. The pre- 


atom. 
Central, 







| liminaries of the work have been commenced this month, and 


ing will be begun in May. Soundings have already 
made at threerivers for bridge foundations. The period 
allowed for the completion of the whole line is three years. 
The contractors are Messrs. Smith, Keith, and others. The 
line is obviously one of some importance. 
Steel Rails in the United States.—It appears that the 
y purchased, during the 
ast year, 1300 tons of steel rails, a portion of which has 
nm placed on the single track. The test made upon this 
road in the use of steel rails has been entirely satisfactory, 
and their use is reported by the management to be con- 
ducive to the safe and economical working of the road. 


Japanese Telegraphy.—Telegraphic communication be- 
tween Japan and Shanghai is ay eS erp oe by in- 
juries inflicted by Chinese at the Shanghai end of the cable. 

ey have several times hauled up the cable, and cut away 
pieces of it; they have also gone so far as to steal the buoys 
put down by the Telegraph Department to mark the places 
where it was cut. It is thought that a heavier cable, which 
the Chinese cannot raise, will have to be provided. 


Intercolonial Railway.—The Intercolonial Railway Com- 
missioners have recently awarded contracts for station build- 
ings in Nova Scotia, as follows: Little Forks Station, to 
Douglas Cove and Co.; River {Phillip Station, to Rupert P. 
Dunkin; and Iron Mines and De Bert Stations, to Leo 
Parry and Co. Contracts for flagstones and tank houses 
have been ded. The question as to what is the most 
suitable and substantial plan of constructing the foundations 
of the Miraniechi bridges 1200 ft.in length has been de- 
cided ; in accordance with the original plan of the Govern- 
ment, stone foundations are to be used. The Midland 

uring Company, of Port Hope, have obtained a 
contract for furnishing 100 platform cars. 

South Australian Public Works.—A Bill has passed the 
South Australian House of Assembly to authorise the 
borrowing of an additional 100,0007. at 6 per cent. for the 

of the Australian Overland Telegraph. Another 
loan is also contemplated for water works purposes. 

The Late Admiral Dahlgren.—A Bill has been introduced 
into the United States Congress to — some com: 
tion for the widow and orphans of A ‘or the 
use of his ordnance inventions from their first introduction 
in 1849 up to the present time. 

Irrigation in India.—Lieut.-Colonel Brownlow, R.E., has 
been appointed to officiate as joint secretary and chief en- 
gineer of the irrigation branch of the Public Works Depart- 
ment of the North-West Provinces of India during the 
absence, on leave, of Colonel Greathead. 

Canadian Pacific Railway.—Mr. M‘Lennan, who had 
charge of two parties organised in British Columbia for the 





urpose of exploring a route for the proposed Canadian 
Pacific Eailway, thro h the Leather Pass in the Rocky 
Mountains, has arrived at Ottawa. He is ers to 


have succeeded in finding a favourable route for a railway 
through the Pass. The valley is about two miles wide 


A New South Wales Dredger.—Tenders have been de- 
livered for the construction of a powerful double dredger for 
the port of Newcastle, Ni i pore ales. This or ery 
designed by Mr. Moriarty, the colo: engineer-in-c! for 
harbours tal rivers, is intended to dredge the sand deposits 
in the Horseshoe Bend, for which special purpose it appea 
to be well adapted. The dredger will, it is ex , raise 
400 tons of sand per hour. hull is 188 ft. long, 38 ft. 
wide, and 10ft. deep. The dredger will be const with 
a well inside. The material used throughout in the con- 
struction of the dredger will be iron plates } in. thick, with 
frames, doors, deck-beams, and machinery framing of ual 
strength. The motive power will consist of a pair of 25 
horse power condensing engines, fitted with expansion gear. 

Sanitary Matters at New York.—The ne boy wy 
of New York has recently made a report to the e in 
that city whole blocks of dwelling-houses have been erected 
without any regard to drainage and sewage. The 
states that these houses have been put up by 

rs under the pressure of competitive contracts, and 
ion to execute the work in the mee hentr ane 


labourers and imperfect materials. Frauds are daily perpe- 
trated by builders, plumbers, and other mechanics who 
furnish “shoddy” supplies, The lead pipe is not sufficiently 


Fs 


ive 


strong to resist the pressure of the Croton water ; the leaden 
and iron 9 to waste pipes will not retain either water or 
gas; and the stoneware and cement drain pipes are com- 
posed of such porous and brittle materials that no skill in 
workmanship can make water-tight passages or perfect joints. 

Madras Railway.—A modified estimate for the Neilgherry 
branch of the as Railway has reeeived official sanction. 
The estimate would appear to foot up to 185,580/. 


' at a distance of 
‘ a Piilats of approach. 
‘8 Tesidence, a square 
swooden b painted white. vane of the lantern is 
ceetens t catopteio like tro theca, eneh 
i two faces, eac 

tlgve powerful No 1 i aener lamps. . 


J. should be at once under- 
however, directed that a detailed 
be submitted before any ex- 

sly authorised, was 
made, re id be for a ‘complete 


project for opening the. rivers. up to a neighbouring forest. 
a fragmentary ees Se ovelt An Sstimate 


4 The Cawery and Burghoor .—In January, 1871, 
d| the Madras Goyernmen .blasting operations in 
the Cauvery 


t 
, estimated to cost 
taken. The Go 


penditure, in 


not for a f 
or a complete 


Burghoor and the Cauvery » + 

Niagara Railway 81 Bridge,—It is proposed to 
carry out some extensive repairs during the ensuing summer 
in connexion with this interesting structure. Lumber and 
ne necessary materials are being accumulated with this 
object. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippiEsproven, Wednesday. 

The Cleveland Iron Trade,—Yesterday there was again 
a good attendance on ’Change, but like the last few weeks 
only business which could not be delayed by p rs Was 
transacted. Prices were unaltered, and in the hope of there 
being a change, buyers held off. It is exceedingly probable 
that by waiting they may have to pay even higher prices 
for iron than are now ruling. The oa quotation for 
No. 3 was 80s., but exceptional sales were made. Iron 
making materials are abundant, but are yen high priced. 
Great as the total production of big iron is in Cleveland, it is 
very difficult to & iron delivered according to contract, in 
consequence of the makers being so full of orders. The great 
demand and the prevailing remunerative prices is encourag- 
ing the firms who are building new furnaces to hurry them 
on with all possibls ny ago so. that they may be able to 
accept contracts befcre the time of rash speculation, failures, 
and general depression set in. 


The Finished Iron Trade.—Rail makers are still meting 
with a brisk demand. Plate and angles cannot be made qui 
enough to keep the ironship builders fully supplied, ont ba, 
sheets, hoops, and billets find a ready market. 

The Labour Question.—Although machinery is constantly 
taking the place of hand labour, She business of the world 
necessitates so much work that what is known as the labour 
question is still of the greatest importance. Now that trade 
is so brisk every department of labour is agitating fora large 
share of the profits. The nine hours movement, which was 
originated in Newcastle-on-Tyne, was ‘adopted throughout 
the country. Since that time heavy advances have been made 
in the wages of miners and various kinds of workmen. The 
plate-layers and ballast-men in the employment of the Lan- 
cashire Yorkshire Relive, Company at Manchester 
struck work in consequence of directors i 
vance them 2s, per week. Most of them, however, returned 
to work on the old terms. On Saturday last about 1000 lead 
miners attended a meeting in Weardale in rance of a 
movement for increased pay. Last, but certainly not least 
in importance to the capital of the Cleveland iron , is the 
question of wages of ironworkers, which must soon be taken 
into consideration by the employers. It is rumoured that the 
men are going to sanle an exorbitant demand. Whether they 
do or not is of little consequence, so long as they are willing, 
as jay ewe te been lately, to reason the various points w’ 








must be raised in discussing the question of w: There is 
no doubt that the masters will be quite to give an 
advance because they can afford it, but whether they can give 
all the men may ask is very doubtful. At the same time the 
men cannot be blamed for leaving a margin when they are 
making application for an increase. It is to be hoped: that 
the question will be discussed in a friendly way by masters 
and men, and settled amicably. 


Railway Travelling.—On the 1st of next month, the Mid- 
land Railway 7 men the North ordshire Railwa; 


Company, and the ee Railway ee amy wi 
ird class carriages with every train, excepting two or 
thre This is certainly a step in the right direc- 


i we are very much mistaken if the railway com- 
es don’t reap considerable pecuniary benefit by this con- 
cession to the public. 
The Cleveland Mineral Railway —A Bill for making the 
Cleveland Mineral gra F wi would have opened out a 
‘very large tract of the Cleveland ironstone field between 
Saltburn and Whitby, was rejected by a parliamentary com- 
mittee last week. ; 
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HOWSON AND THOMAS’S PUDDLING MACHINE. 
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HOWSON AND THOMAS'S PUDDLING 
MACHINE.* 


By Mr. Ricnarp Howson. 

Wuewn we attempt to determine the direction in which 
improvement may be effected in the malleable iron manu- 
facture, two starting points present themselves. The first 
commences with the assumption that the present system is 
altogether wrong, that the puddling furnace and all its 
adjuncts must be thrown aside in order to make way for an 
entirely new mode of treatment. The other is the more 
cautious and tentative course which seeks for gradual im- 
provement rather than for sweeping innovations. It is no 
small merit of Mr. Danks’s plan that it boldly attacks a 
system and attempts to supersede it. Whether or not his 
furnace effects an immediate revolution in the trade, at all 
events it inaugurates a new method which will lead toa 
revolution sooner or later. It not only demolishes the old 
mode of puddling, but it demands new machinery and new 
processes of manipulation, and asks for a complete modern. 
isation of all that is rude and old fashioned. A consum. 
mation of this sort may no doubt be very desirable, but in 
the mean time what is to be done with existing machine 
and working plant. As far as this is concerned the transi- 
tion must be gradual, and it is worthy of effort to endeavour 
to make it effectual—to cheapen the process—to improve the 
quality of the uct—to diminish the labour of the work- 
man, while avoiding at the same time the ruinous expense of 
having to begin entirely de novo. It is with the latter view 
that the furnace. about to be described was designed by Mr. 
Thomas and myself; so that it is not so much competitive 
with the Danks furnace, as subsidiary to it. It is proposed 
to retain much of the details of the ordi puddlin fur- 
nace, converting it into a mechanical puddler capable of 
turning out balls of such a weight as can readily be manipu- 
lated, to adapt the furnace in fact to existing working plant. 
In making the attempt to puddle by mechanical means, the 
revolving principle is undoubtedly the most eligible, and I 
will endeavour to show how it may be applied to an ordinary 
as furnace, at no very great cost, and with successful 
results. 

The drawing Fig. 1 shows a longitudinal section of the 
furnace, omitting unnecessary details. The fire grate is re- 
tained (although it may be advisable to slightly modify it) 
as far as the bridge. hearth itself and the plates con- 
taining it are entirely removed, and the revolving chamber, 
B, is mounted in its place. The flue, C, and uptake, D, 
remain much the same as before, except that provision is 
made to adapt such as uire it to their new conditions. 
The mode of revolving the chambers is unnecessary to 
describe, beyond stating that it is done by an ordinary 
engine, and that a 7 in. cylinder with a 7 in. stroke is amply 
sufficient to do all the work required, the gearing being 
arranged to give the machine from three to six revolutions 
per minute. The chamber itself is of wrought iron, with 
cast-iron trunnions, and it is constructed by preference of 
two cones fixed base to base. This is for convenience of 
lining) as will afterwards be described. The trunnions are 
mounted on rollers, and the rollers again ona carriage which 
runs on wheels in a direction adross the axis of the fur- 
mace, as is seen in Fig. 2. The chamber can thus be 
moved laterally out of the axir of the furnace opposite to 
screens, E, which protect the chamber from loss of heat by 
radiation, but have holes in them through which the con- 
tents can be scrutinised and manipulated at any time. 
When the ball is ready for removal the chamber is traversed 
beyond the screens, and then slightly tilted, thus enabling 


the ball to be easily pushed out ugh the trunnion. The 
lin is composed of bricks made of ground oxide of iron, 
and burnt previously to their being used. The oxide 


may consist of mill cinder, or natural ores, such as hematite 
or ilmenite, the precaution being of eourse taken that they 
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are sufficiently refractory, and that they contain nothing 
injurious to the iron. The shape of the casing, as before 
observed, is favourable to this mode of lining, inasmuch as 
there are no corners requiring patching or sto ping, and a 
lining thus formed may be worn down to the thickness of a 
tin Pofore any part of it will et way. In order to supply 
and make up for the wear and tear which necessarily takes 
place, the ordinary scrap ball, or melted oxide, must occa- 
sionally be reso’ to, and the inside can be glazed to any 
thickness and at any part by simply turning the casing 
slowly round either in its normal or in its tilted position. 
We now come to a feature in the arrangement which is of 
vital importance to the successful working of the machine. 
In consequence of the ex ion of the casing by heat, it is 
necessary that the trunnions should not fit too tightly be- 
tween their opposing faces, but that there should be a certain 
amount of play. The gap thus formed at the joint which is 
nearest the fire grate would do serious detriment by allowing 
an influx of air, which would, and does practically, cool the 
furnace, and waste the iron to a damaging extent. In order 
to prevent this, the contrivance is resorted to, which is 
shown in front elevation in drawing Fig. 2 and in section in 
Fig 1. It will be seen that the opening against which the 
trunnion works consists of two cast-iron rings containing an 
annular space between them. This annular space is either put 
in communication with the chimney by means of a separate 
flue, or by means of a pipe or ay with the part im- 
mediately above the fire grate. The latter is the arrange- 
ment here shown. The draught thus formed in the annular 
space causes the air which leaks in at the joint to pass away 
by the most direct route. In other words, the tension in the 
furnace and in the annular s is rendered equal or nearly 
so, and there is little or no bates into the welling chamber. 
In the early trials of the furnace the value of this method of 
stopping the influx of air became at once distinctly apparent. 
Without it, the waste of iron and the bad quality of the 
product were such as to condemn the entire scheme, but im- 
mediately on its application the result was satisfactory, the 
puddled produced was of superior quality and the waste 
or he Neng merece tes yo ecbeg say, there was rather a 
gain than a over and above the charge of pig iron 





put in. 
I have endeavoured so far to explain that the ordinary 









puddling furnace may be converted into a mechanically acting 
machine, and withoutg reat expense may be rendered suc- 
cessful. 

The experiments have been conducted, as is generally the 
case at an early stage, under imperfect conditions. A fur- 
nace is now being built with more an ee details, and I 
only regret that time would not allow of the results being 
presented in a form beyond dispute to this meeting. 








Removine 4 Wreck By Lirnorractevr.—On the 12th 
of January last the schooner Alarm, of Brixham, about 80 
tons burthen was capsized in the river Parrett, near Bridg- 
water, while taking in ballast, owing to her having been 
pp ed secured. The vessel continued to lie on her side, 
and although several attempts were made to remove her 
they proved ineffectual and she gradually settled down and 
filled with sand. The hull proving a dangerous obstacle to 
the navigation of the river, the port and navigation com- 
mittee demanded its removal by the agents of the company 
with which the ship was insured. She was so firmly im- 

ded in mud and sand that her berate be fair means was 
found to be impossible, and it was resolved to resort to the 
aid of explosives. The report of the experiments with litho- 
fracteur at Shrewsbury having attracted the attention of the 
insurance company, the directors applied to Mr. France, and 
arrangements were made for removing her by the aid of that 
compound. The operation was successfully performed last 
Monday week by a diver placing first a box containing 50 Ib. 
of lithofracteur in the after hatch of the vessel. Upon the 
ignition of the charge, a huge volume of water, sand, timber 
—including the main mast—and debris, was projected up- 
wards to an estimated height of 100 ft. ‘This charge sufficed 
to remove the after portion of the vessel, the fragments of 
which strewed the surface and foreshore of the river. Another 
case of 50 1b. was then deposited by the diver in the fore 
part of the vessel under the foremast, and the explosion of 
this charge hurled the mast into the air and removed the 
remainder of the wreck. An examina‘ion of the bed of the 
river revealed the fact that the sternpost still remained em- 
bedded in the sand. A small charge of lithofracteur was, 
therefore, placed beneath it and ignited, the explosion bring- 
ing the refractory post to the surface in ts. The result 
was perfectly successful, and the channel of the river 1s now 
free of inboliees t to navigation. 
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ON THE CONSTRUCTION AND SUBMER- 
SION OF SUBMARINE TELEGRAPH 


CABLES.* 
By Professor Fizzmine Jenx1y, C.E., F.BS., &. 
Au submarine cables hitherto laid have consisted of three 
: 1. The conducting wire, generally, if not universally, 
copper. 2. The insulator surrounding the conductor, gene- 
rally gutta percha, or some preparation of india-rubber. 3. 
An outer covering intended to afford protection, and give 
ongitudinal strength. The simplest form of outer covering 
consists of iron wires laid helically over a jute or hemp 
serving. 

Conductor —Copper, being the metal which offers less re- 
sistance to the passage of the current than any other com- 
mercially available, is employed in all but a few exceptional 
cases. The earliest cables had conductors formed of a solid 
wire, which has the advantage of occupying less bulk than 
any strand, and so requiring less insulating material to give 
the same thickness of coating. This advantage was more 
than counterbalanced by the brittleness of the solid core, 
which breaks after being bent a few times, and from this 
cause frequently caused total interruption of telegraphic 
communication. A strand of 3 or 7 wires is therefore now 
universally used. Messrs. Clark and Bright introduced a 
strand meade of wires of such section as to fit into one another, 
building a truly circular rope, and thus endeavoured to com- 
bine the advantage of the strand and solid wire. Many have 
been unable to carry this plan to any commercial advantage. 
The strength of copper wire is given in some books as equal 
to 60,000 lb. per square inch, but the one used in submarine 
cables is chosen rather for electrical than mechanical pro- 
perties, and will bear only from 35,000 to 39,000 lb. per 
square inch. It elongates from 10 to 15 per cent., or even 
more, before breaking, so that its full strength cannot be 
made use of; but this extensibility is a very valuable pro- 

rty, since it ensures that the conductor shall not break 
Before the full strength of the protecting cover has been 
A copper strand will bear 1} |b. 

It will stretch 
sensibly with a 


made use of and overcome. 
er pound weight per knot before breaking. 

r cent. with 1]b., and will not strete. 

weight of 0.75 lb. per pound per knot. 

‘Lhus a strand weighing 300 lb. per knot, such as was used 
for the Anglo-American cables, will rarely carry 450 Ib., 
will stretch 1 per cent. with 300 1b., and will not stretch 
sensibly with 250 Ib. 

‘Lhe weight per nautical mile (6987 ft.) of a copper wire of 


diameter d expressed in thousandths of an inch is i ; and if 
oO 


d2 
70.4 

Great care is necessary in making the joint between two 
portions of the conductor. A scarf joint is first made by 
soldering together two tapered and fitted ends. Fine copper 
wire is wrapped round this joint, which is somewhat in- 
flexible, and solder run round the wire. A second wrapping 
of fine wire is then given, and left without solder. The 
solder must be applied with rosin, and not with spirits of 
salt. 

The joint is necessarily less extensible and more brittle 
than the rest of the conductor, but if from any cause the 
soldered joint is broken and stretched so as to open, the fine 
wire maintains perfect electrical connexion, being simply 
pulled out like a helical spring. The following is a Table 
of the relative electrical resistances of some metals and alloys 
at 0° centigrade showing the advantage of employing copper. 
(Equal length and diameter.) 


the conductor be a strand, the weight is 


Silver 1 

Copper ... sie ae 1 

Gol = au éée : 1,28 
Iron aie ove oes sos 6.94 
Tin bila su 8.09 
Lead... ase see 12.02 
Brass’... Ad pd re one 4.5 
German silver ... 12.82 


Mercury ose ene ia ie 58.15 

Insulator.--Even the best insulators, such as glass and 
gutta-percha, do conduct to some extent, but if we were to 
express these resistances so as to form a construction of the 
last Table, we should find for gutta-percha 

About 60,000,000,000,000,000,000 or 6 by 1019 

And for glass... eso 6 by 1026 
India-rubber has a somewhat higher resistance than gutta- 
percha, and different preparations differ considerably in their 
resistances. 

India-rubber has been applied in many ways to the con- 
ductor. Most commonly tapes of masticated or bottle rubber 
are wrapped round and round the conductor until the required 
thickness is obtained. These tubes used to be gummed to- 
gether by solvents, but this plan was found to cause decay, 
and has been abandoned. Simple heat has also been applied 
unsuccessfully, the india-rubber so heated becomes tacky. 
Mr. Siemens ge the tubes longitudinally and simply 
pressed the freshly cut edges together. This did not make 
a safe joint. Some manufactures vulcanized the india-rubber, 
but the material thus formed, although quite homogeneous 
absorbed water, was subject to decay, and allowed free sulphur 
to reach the copper wire. Mr. Hooper’s method of applied 
india-rubber has been the most successful, he covers the con- 
ductor with tapes of pure india-rubber next the copper, fol- 
wing by a coating of eaide of zine and india-rubber, which 
he calls a separator. The separator is enclosed in a jacket 
of vuleanised india-rubber. In the process of baking the 
core to vuleanize the jacket, a little sulphur passes the 
separator and slightly vulcanises the pure rubber, which is 
welded into a perfectly homogeneous mass; the core during 
this process is peated to 250° Fahr. and baked for four hours, 
it does not become tacky and is remarkably compact and 
durable. The joints between two lengths of the insulated 
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core are made with the same materials, and are baked for 
two hours in a steam jacket. This is the only application of 
india-rubber which has been thoroughly successful for sub- 
marine cables. 
Gutta percha is more easily applied, and its use has been 
attended with almost invariable success; it is pressed out 
while warm and plastic through a die round the conductor; 
several successive coatings or tubes are thus applied till the 
desired thickness is attained. The first coating is attached 
to the strand by what is termed Chatterton’s compound, being 
a sort of mastic composed of 1 part by weight of Stockholm 
tar, 1 part of resin, and 3 parts of gutta ha. This com- 
pound is also used to fill the interstices in the strand and to 
attach the successive layers of gutta percha one to the other. 
Gutta percha will bear about 35001b. per square inch of 
section, but owing to its ang extensibility it does not add 
more than about one-third of its strength to the copper 
strand. It will stretch 50 or 60 per cent. before breaking, 
and will bear an astonishing amount of ill usage such as, 
knotting, squeezing, or stretching, but is easily pierced by a 
nail or similar sharp tool, or cut by a knife. It becomes soft 
at the temperature of about 100° Fahr., and after manu- 
facture should never be subjected to a higher temperature 
than 90° Fahr. The joints are made by heating the two ends 
of the covered conductor after the-copper has been joined, and 
applying by hand successive coatings of warmed and plastic 
a percha, the separate layers of which are also cemented 
yy Chatterton’s compound. Much skill and extreme clean- 
liness are required in making these joints, which were a 
frequent cause of failure in early cables. If the gutta percha 
be either over heated or under heated the junction effected 
is not permanent, the gutta percha at the joints becomes 
hard and brittle and shrinks back from the gutta percha of 
the core, leaving a very visible gap which destroys the insula- 
tion. The process is now thoroughly understood, but each 
joint is made under inspection and subjected to strict 
electrical tests after completion. When dry and exposed to 
light gutta percha very rapidly decays, becoming brittle and 
porous, but under water it appears to undergo no change 
whatever. The writer has reat experience and does not 
know of one instance in which gutta percha has decayed 
under water. The electric and mechanical properties of the 
cores of his cables first laid down twenty years ago are as 
good as ever. The experience with india-rubber is totally 
opposed to this. All form except Mr. Hoopers’s rapidly chan 
under water. Mr. Hooper’s appears hardly so absolutely 
permanent as gutta percha, but the chan chonved does not 
appear to be material. Hooper’s india-rubber will bear much 
greater exposure to heat than gutta percha, and is much more 
permanent in dry places. Both gutta percha and Hooper's 
india-rubber absorb some water, but not to such an extent as 
to be mischievous. Some forms of india-rubber are rendered 
unfit for use by this absorption, which in pure india-rubber is 
such that the material absorbs 25 per cent. of its own weight 
of fresh water. 

The completed core has considerable strength. The Anglo- 
American cables have a core with 8001b. of copper and 
400 lb. of gutta percha, and this bears without injury } ton 
quite unassisted by the outer covering ; it will stretch ten per 
cent.-under this weight, and may afterwards be knotted and 
squeezed without any electrical injury being done. Before the 
application of Chatterton’s compound the re wire used, 
ater a strain had come on the core, to allow the gutta percha 
to slip back over it without itself returning to its original 
length. This forced the copper to buckle, and in some cases 
brought it through the gutta percha. This can no longer 
occur. The dimensions of the core are determined by the 
number of words per minute required to be transmitted, and 
by the total length of the cable. With gutta percha cores 
the ratio of copper to gutta percha in pounds weight per 
knot varies from equality to two-thirds. The smallest core 
practically used has 73 1b. of copper and 119]b. of gutta 

ercha per knot, a more common size is 107 lb. copper and 
50 1b. gutta percha. The largest size yet adopted is 400.lb. 
copper and 400 Ib. gutta percha for the French Atlantic. 

The number of words which a core will transmit is inversely 
proportional to the square of the length, and when a constant 
ratio is maintained between the weights of the insulator and 
conductor, it is simply proportional to the weight of the core 
per knot. Let be the number of words per minute which 
a cable of the length L in nautical miles will transmit with 
a mirror instrument. Let w be the weight of copper per 
knot, then, 

n=C ~ 
where C is a coefficient varying for the different ratio 
between the gutta —_— and copper. The following Table 
gives the value of C for several ratios: 
Copper 100 100 100 100 100 100 190 100 100 
Gutta percha Sv YU luv liv 120 150 140 lov 160 


Value of C 163,000 175,000 187,000 196,000 205,000 
21,500 22,400 28,800 24,000 

If the Morse instrument be used, divide the value of » thus 
obtained by 14. ; 

If Willoughby Smith’s improved gutta percha is used, 
multiply » in either case by 1.17. This latter value will be 
correct for Hooper’s material also. ; 

Thus a core of 100 lb. copper and 120 gutta percha will 
transmit 20} words with the mirror and rather less than 1} 
words per minute with a Morse instrument; if Hooper's 
material or Willoughby Smith’s improved core are used the 
speeds would be 24 words and 1.7 oumey. 

The Morse is restricted to short lengths of cable, thus 250 
miles of the above core would transmit by Morse, twenty- 
seven words ee minute, or as much asa clerk can conveniently 
send by hand ; the mirror cannot be read at much more than 
30 words per minute ; but Sir William Morrison’s new record- 
ing instrument will receive as fast as the mirror, and leaves a 

rmanent writing which can be read at leisure; with this 
instrument as much as 120 words per minute may be read if 
the core will allow it. 








(To be continued.) 


THE DANKS PUDDLING FURNACE. 
— 0 e Report on the Danks Puddling Process,* 
'y Guo. J. SyELvs, Associate School of Mines. 
To tHe Puppiine Commitrer, Inon anp Stet In- 
( STITUTE. 
Continued from pae 167. 
Bilboa.—This is the ordin Pred Bilben hich is now being 
introduced so extensively into England. Its average composi- 


tion 1s: 
Bilboa Ore (raw) 








Fe,0, ove ons om ‘ .. 72,822 
FeV ona eee pe ae pans _ 
Al,0O, 7 one see oe ee «=: 042 
MnO Bee oe eee eve coo =e 
CaO Nai aoa oe ose ee 68.74 
MgO bee os om 7 oon 171 
_ ane bo one ove ‘e trace 
so, ane oso # bee — 
P.O, ave ooo io ed -089 
Si, el pA vi iin 5.054 
co, Ne Seating oop ae we Ghee 
a 
Moisture .., ae as ons ooo, <Fed00 
99.815 
Iron .. on 50.63 


It is a hydrate of peculiar constitution, since it contains only 
about half as much water as brown ores. It corresponds in 
composition and character to the mineral turgite. It answers 
very well for melting, but the water of combination rendered it 
too porous for lumps. 

Lisbon Ore. —This is a mixture of magnetic oxide with 
brown ore. It was taken out under the idea that moderate 
freedom from silica was the only requisite for fettling ore. As 
will be seen from the subjoined analysis, it is quite as free from 
silica as the next ore, but the admixture of brown ore rendered 
it friable when used for lumps, and this will account for the 
large quantity of it used in No. 6 furnace, where it was tried 
both for lumps and for melting. For the latter purpose it 
answered well enough. 





Lisbon Ore. Dried at 100°C. 
FeO ee one es se Fe .000 
Fe,0s, ... ms" aaa os ves =—80.285 
Al,0, onb fhe 2.665 
Ma.0, «. ms * - 1,150 
Cad tas eco ese oe tr. 
MgO sab ee nee 
sid, ogee ae 7 Gy 
P.O, “ a - on a .038 
§ ana SO, ne es ",) is tr. 
Comb. HO ini par one §©=—-BRRSS 

100.014 
59.00 


Iron ... oe sb + 

Marbella.—This is a tough compact magnetic ore, and was 
found to stand very well indeed for lumps. For this purpose it 
answered nearly as well as the celebrated Iron Mountain ore. 
It would no doubt have answered well for melting, but our 
limited supply prevented our trying it for this purpose. It has 
the following composition : 

Marbella Ore (Raw.) 





Fe,0,_... a 63.50 
Fev aba ° ose 22.21 
A1.0, ... . 83 
MnO oud trace. 
CaO ‘its 1.98 
MgO mm 141 
SiO, on 7.78 
Water... ies 2.00 
S, SO,, and CO, traces. 

99.71 


Iron Mountain Ore.—This is a very dense hematite ex- 
ceedingly tough and pure. It occurs in very large veins in 
porphyry, which form a hill about 200 ft. high, known as the 
ron Mountain of Missouri. It is worked to a depth in some 
laces of 160 ft., and the main vein has a width of 40 ft. The 
ode runs east and west. The company working it have put 
out as much as 1180 tons per day, but average about 600 through 
the year. It is yo nat on the Mississippi, at St. Louis, at 
54 dols. per ton. There are other lodes of rich ore running 
— to this one a few miles distant, and forming what is 

nown as Pilot Knob, but the ore from these is more slaty in 
character and does not fetch so high a price. We found the 
fron Mountain ore in use at Chattanooga, although it costs 
there 11} dols. per ton, as they had not yet succeeded in getting 
~, other ore to stand so well for fettling. 

rom the above remarks it will be seen that Mr. Danks was 
peculiarly fortunate in having at his command about the best 
material for his purpose; but that there are plenty of other 
ores which will answer; and where these fail, an artificial 
material can be produced, and is often obtained as a bye product 
which will do for all purposes. 

IV. The mode of firing adopted by Mr. Danks is an im- 
portant item in his plans, and helps towards the success ob- 
tained. It gives the puddler a complete control over his fire, 
enabling him to urge it just when wanted, or to stop combustion 
ne if required. Also, being worked by a blast, there is 
a plenum of pressure inside, and the entrance of air at the 
bridge joint, which would tend to waste the iron, is prevented. 
The large quantity of fuel employed would no doubt be a serious 
item were it a necessity, but it is not, for the following reason: 
It will be seen, from an examination of our diaries, that it takes 
from 30 to 50 minutes to melt the charge of 609 lb., while half 
an hour or less suffices to puddle it. It is at once evident that 
the puddling furnace is a bad melter of the iron, and, therefore, 
very wasteful of fuel for this part of the operation. The mere 
melting of the iron ought to be done elsewhere. By this means 

* Presented at the recent meeting of the Iron and Steel 
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, nearly balf the fuel could be saved, and twice the number of 
heats obtained in the same time. 
V. General of the Puddling Process.—The 
ig is usually directly a heat is drawn and with ita 
|= uantity of squeezer or roll cinder. This cinder varied a 
good deal in composition from time to time, but a fair sample 
taken on two days contained : 
Total iron ... aes 59.5 : : 
Insol. residue 14.4 mostly bits of brick, &c. 
Phosphorus eee 1.04 
Sulphur 

There was a small portion of iron in the metallic state inter- 
spersed through the cinder. This was estimated roughly, and 
gave 1.40 per cent. In some cases far more of this cinder was | 
used than would be formed in’ the process. Thus the average | 
for No. 4 furnace was 6 cwt. 3 = 19 lb. per ton of puddled | 
bars, while it was still higher on No. 6; but since, we found 
that the blooms lost only about 601b. on reheating and rolling 
into bars, and it is probable that another 60 lb. would cover the 
loss during the squeezing of the puddled ball (we were unable 
to estimate this directly, becunse the balls from other furnaces 
were worked at the same squeezer), about 120 1b. would be all | 
that would be formed by us, per, say, 6501b. puddle bar pro- | 
duce, or roughly about 420 lb. cinder made per ton of puddied 
bars against 785 lb. used; so that unless an extraneous supply 
could obtained, less would have to be used, or its place 
supplied by something else. The object of its addition 1s to 
form a covering for the iron to protect it from oxidation by any 
free oxygen that may enter the furnace, since it meits quickly. 
It also, no doubt, aids the fettling, because when the iron is 
molten, and this cinder, containing oxide of iron, floating on the 
top, oxidation of the carbon, silicon, &c., in the pig is effected 
by it, and a corresponding quantity of metallic iron reduced, 
thereby saving the lining of the furnace to this extent. Further, 
a3 it contains less phosphorus than the slag formed froma 
phosphoric iron would do, it serves to dilute the cinder and 
render it more uniform. This, however, is a doubtful advan- 
tage when such pure irons as the tin-plate pig are being puddled, 
as then the reverse is the case. It is not, however, an absolute 
necessity, and it will be seen that several charges of white iron 
were worked without any cinder at all, and pao gm of puddled 
bar was about the same as when cinder was used, but, no doubt, 
the furnace lining was attacked more rapidly. 

After the iron was all melted, a jet of water was directed 
against the lining on the descending side, in order to chill a 
portion of the cinder, and to cause it to be carried under the 
molten iron. I believe the jet of water has the further effect of 
carrying off sulpbur from the cinder, since it is well known that | 
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By applying the method of mechanical analysis, explained in 
my paper on “ The Condition of Carbon and Silicon in Iron 
and Steel,” that is, by pounding the borings from the puddled 
bars in a steel mortar, and then sifting them through a very 
fine sieve, I have been enabled to separate a large portion of 
this interposed slag, with its silica, sulphur, and phosphorus. 
The slag, a becomes crushed to powder, while the 
metal merely flattens out, so that the fine portions contain a 
large quantity of slag, and the coarse particles are com- 
paratively free from it. A similar expression of slag takes 
place of course in the after process of manufacture, but I 
thought it best to deal with the puddled bar alone than to follow 
the iron through the subsequent stages of working. 

I have caleavensed to solve the question of how much 


| phosphorus and silicon are really combined with the iron in 


two ways; first, by examining the actual slag which is carried 
out in the puddled ball, assuming that what remains in the 
bar has the same composition; and, second, by melting some 
of this bar with its interposed slag in a crucible, in a Siemens 
furnace, and analysing the melted product, assuming that what 
is there as slag will simply float to the furnace, while any 
ar ey that is combined will remain so. 

I have been aided in the first method by the presence of 
what would otherwise have been an intolerable nuisance, since 
jtsestimation has given a very great deal of trouble. I refer 
to the titanic acid derived from the ilmenite. A good deal of 
this has become intermingled and combined with the other 
constituents of the slag, and as such is found in the analyses 
of the puddled bars, and in all samples which were in a pasty 
condition when taken. From the fact that no titanium is 
found in the samples which were fluid when removed from the 
puddling furnace, and from the conditions of the process, and 
the known difficulty of reduction of titanic acid, I assume 
that all the titanic acid that is found in the puddled bars is 
there as slag, so that by ascertaining the composition of the 
slag itself, as obtained from portions of the puddled ball, I am 
enabled to deduct from the puddled bar the proportions of 
silicon and phosphorus due to the interposing slag, and thus 
arrive approximately at the quantity actually in combination 
with the metal. 

In order to solve the question by the second mode, 5b. 2 oz. 
of A puddled bar Cleveland were melted in a plumbago crucible, 

a 


in a Siemens furnace, and gave, as nearly as could be ob- 
tained, 4 lb. 14 0z. melted product, showing a loss of 4.8 per 
cent., and gave, on analysis, .424 per cent. phosphorus, and 
ouly .056 per cent. silicon. ‘This, as will be seen by the follow- 
ing analyses, corresponds fairly with the results obtained by 
the first method of investigation. 


Cleveland Iron. 
Metal. 


Melted 
pig: 
A 


Pig 
iron. 
A 


T 
93.195 
2.60) Gr. 
3e3} 8.180 
.57 Comb. 


95.030 


1.88 Gr. 2.830 


1.45 Comb. 


1.236 821 


All 096 


Sulphur... 


Phosphorus 1.494 -913 


Manganese... 634 eve 

Titanieacid ., ~~ ese 
99,850 99,690 

this was the result in Parry's steam refinery, but I have not 

yet had time to follow = point. 

When grey pigs were being worked it took about ten minutes 
from the time the pig was melted till the cinder was tapped off, 
and the boiling process commenced. It appears that the greater 
part of the silicon, and a large portion of the sulphur and | 
phosphorus, are oxidised at this stage, and their products are, 
therefore, wisely removed in the tap cinder. With white irons, 
whieh generally contain but little silicon, this desilicising stage 
is very short, the iron commencing to boil within two minutes 
of the time when it is all melted. It was purtly on this ac- 
count that none or very little, squeezer cinder was used during | 
the puddling of these pigs. With grey irons very little of the 
carbon is oxidised until most of the silicon has been removed, | 
but as soon as the cinder has been tapped off, the vessel set 
revolving, and the fire urged, the irons begin to boil viol: ntly, 
and the carbon quickly disappears. Comparatively little cinder | 
is formed during this part of the process, and this is taken out | 
in the spongy ball, so that the furnace is left nearly dry for the 
next charge. 

VI.—Analysis of the Pig Iron used and Metal and Slags 
Produced.—The time at my disposal has been insufficient to 
make as complete a series of analyses as J had intended, but I 
have endeavoured to make up the most important points, and 
to spread the investigation, so as to embrace all the iron worked. 
At the outset I was beset with a difficulty which I have only 
been able partly to overcome by a circuitous method. I have, 
in a previous paper to this Institute, expressed my opinion that 
& large portion of the silicon, sulphur, ard phosphorus which 
analyses show to exist in puddled iron, s there as oxidised 

ucts in the interposed slag. From the imperfect squeezin 
which the blooms underwent, the quantity of this tnlerposed 

is rather large, and it became important to try, if possible, 
tu determine jts amount. This is also needed in order to cal- 
culate the yields. 

Unfortunately, so far as I am aware, no satisfactory method 
of determining this slag has yet been discovered, and thus we | 
are unable to say absolutely how much phosphorus is reaily in 
combination with the iron, and how much in the slag. This 
is an extremely important point, but, although I bave spent a 
good deal of time in the investigation, I have not yet found an 
a “a — will attack the metal and its alloy and leave the | 
slag intact. 





Comb. 2.800 


Partly 


Partly wt 
refined. 
A 


refined. 
A 


s 
96.460 


Paddled 
ball. 
A 
us 
98.398 


Puddled 
bar. 
A 
97.129 
150 


7 
98.088 


1.170 under .150 under 


051 * 098 144 


036 


468 
14 


519 


eee 


99.828 


Cleveland Iron. 
Slags. - 
A 





‘ - 
Tap cinder. 
evs 56.571 
6.857 
6.730 
18.500 
2.77 


-207 


21.54 
2.358 
887 


are. The bar ly has the composition given below, j 
which the slag is calculated from the quantity’ of titania acid 
found in the bar, as compared with the quantity in A slag. 
Calculated Com iti 
A bar. probable the metal ? 


Calculated composition after melt- 
probable of the ing in 
absolute metallic Siemens 

composition, portion. furnace, 


f tren iat 94.699 99.543 
| Carbon 
4 Silicon 


Sulphur 
| Puospborus ‘as 


Protoxide of iron 
Sulphur : 
Phosphoric acid 
Silica... 
Titanic acid ... 


on 056 


-026 
408 


3.124 


'029 
428 428 


Metallic alloy 


Slag. 





99.657 _ 99.998 
(To be continued.) 


NOTES FROM THE SOUTH-WEST. 

The Severn Bridge and Tunnel Schemes.—The Board of 
Trade, in reporting upon these schemes, still adhere to their 
preference for a tunnel under, to a viaduct over, a river much 
frequented by shipping. An additional reason for this pre- 
ference is found in the fact that the Gloucester and Berkeley 
Canal Company, who are at present enlarging and im- 
proving the entrance to their canal at an outlay of about 
200,000/., have represented to the Board of Trade that they 
would not have undertaken this outlay had any bridge across 
the Severn below the entrance to their canal existed or been 
likely to exist at the time they obtained their Act in 1870, 


Yorth Somerset Railway.—At the half-yearly meeting of 
the proprietors in the North Somerset Railway Company, the 
chairman (Mr. Gwinnett Tyler) spoke hopefully of the pro- 
gress of the works, and stated that the line would probably 
be opened in the summer. 


ayr'y Chamber of Commerce.—At the last mor.thly meet- 
ing of the Cardiff Chamber of Commerce, the chairman (Mr. 
G. T. Clark) referred at some length to the necessity of the 
Chamber taking action in the matter of the importation of 
iron ore, and the present restrictions imposed by the Customs 
authorities cn the loading and unloading of ore. It was re- 
solved that at a future meeting a deputation should be ap- 

inted to wait on the Customs authorities on the subject. 

ferring to the proposed establishment of a line of ocean 
steamers between New York and Cardiff, the chairman said 
the project was warmly supported by Lord Bute, while Mr. 
John Boyle, who had visited America, has come back with 
the impression that the enterprise was regarded favourably 
by some of the leading residents of New York. 


Trade at Merthyr.—A regular demand for nearly all de- 
scriptions of iron continues to be experienced at Merthyr. 
Steel is also in considerable request, but one drawback is ex- 
perienced, viz., the irregular manner in which the men em- 
ployed at the various establishments work. Pig is scarce. 


The Forest of Dean.—The relations between masters and 
men in this district appear to have become more satisfactory. 
It is expected that a further advance of 1s. per ton will be 
made in coal. The iron trade is well off for orders. 


Totnes and Ashburton Railway.—This line, which, in con- 
sequence of financial difficulties, has been nearly eight years 
on hand, has at last been completed. Only ‘two years, how- 
ever, have elapsed since the contractors, Mr. W. M. Tollitt and 
Mr. H. Stevens, were enabled to set to work in earnest. The 
great obstacle encountered was the refusal of the Ecclesiastical 
Commissioners, who cwn two-thirds of the land through 
which the line passes, to allow the company to enter upon 
their property fore the purchase money had been paid. 
Two bridges have been thrown across the Dart. They are 
both of iron; one is 300 ft. and the other 140 it. in length. 


rade at Newport.—A considerable number of vessels have 
cleared at Newport for foreign ports with car, of coal and 











91.685 

Iron die 60.84 di 48.8 
Remarks.—A considerable quantity of squeezer cinder was 
put in with the pig, probably from 300 to400.1b. A was taken 


when the pig had all melted, 40 minutes after charging. 
A taken r() minutes later, and just before the cinder was 


tapped off. The cinder analysed was part of the tap. A taken 


10 minutes after the last. The iron bad been boiling well for 
four minutes, and was just beginning to get — The silicon is 
now reduced to its lowest point, but there is still a considerable 
quantity of phesphorus. A a piece of the puddled ball broken 


off in the furnace seven minutes after A. It was fall of cinder, 


3 
and it was only after repeated pounding and separating by a 
magnet that the sample was analysed. From the presence of 
titanic avid, and the fact that the silicon is bigher than in the 
previous sample, it will be seen that it still contains some 
cinder, but less than is in the puddled bar. The slag is that 
obtained from this sample. It is very feebly magnetic, and 


| contains a large percentage of protoxide of iron. A puddle bar. 
a 


This contains some phosphorus, but not so much as is generally 


| left in this class of iron by the ordinary puddling process. The 
| large quantity of titanic acid ‘and small per cent. iron (97.129) 


shows that there is a good deal of interposed slag ; and, indeed, 
this can be seen on the fracture of the bar, This is, however, 
entirely the fault of the squeezing and not of the puddling. As 
we mentioned in our poe report, the squeezer was driven 
through the puddle train, and the weakness of the latter 
made it dangerous to use the hammer on the bloom as much as 
was desirable. This fault runs through the whole series, and 
makes the puddled bars appear more impure than they really 





iron. The iron shipments have been made principally to the 
United States. Chartering is inactive for steam coal, owing 
to the difficulty experienced in getting ships loaded in a 
reasonable number of days. 


Bristol Water Works Company.—The annual report of 
the directors of this company shows that the revenue is pro- 
gressively increasing. e capital expended during the past 
year was 7923/., and the length of mains laid was about 
4} miles. The engineer reports that the works are in good 
condition. 


Trade at Cardiff.—House coal is in great demand at Car- 
diff for the coasting trade, and there are cases of vessels 
waiting as long as three or four weeks for cargoes of from 100 
to 200 tons. This pressure will probably, however, find 
earlier relief than the demand for steam coal, as summer is © 
now close at hand; but at present prices rule very high. 
The trade of Cardiff has immensely extended during the last 
ten years. In 1861, for instance, the inward tonnage at Car- 
diff consisted of 525,933 tons borne in 4289 vessels. In 1870, 
business had imereased nearly cent. per cent., or to 
1,049,201 tons carried in 5247 vessels. 


Pembroke and Tenby Railway.—The half-yearly report of 
the directors of this undertaking states that the branch to 
the dockyard is completed, and an increased traffic is antici- 
pated from this souree. The extension to Milford is nearly 
completed. 

Accommodation at New Milford.—An expenditure of 
10,0002. is contemplated by the Great Western Railway 
Company in the construction of additional pontoon accom- 
modation at New Milford, so as to provide for additional 
Irish traffic. 
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EXPERIMENTS AND RESEARCHES OF 
THE EFFLUX OF ELASTIC FLUIDS. 
By GEORGE WILSON. 

(Continued from Page 203.) 

EXPERIMENTS ON THE EFFLUX OF WATER BY 
REACTION, 

119. THE experiments which have been made 
from time to time on the efflux of water are so 
numerous, that it may almost appear superfluous to 
repeat any'of them. It has been stated, in para- 
graph 11, page 35, that experiments have been 
ole for the purpose of proving the law, that the 
pressure, or force, of the efflux of an inelastic fluid 
is equal to the weight of a column having double 
the height constituting the head, and sectional area 
equal to that of the efflux orifice. : 

113. Excepting those by Ewart, of little import- 
ance, such experiments, however, were not direct with 
an apparatus, constructed on the principle by which 
the experiments with steam were made, given in 
our previous articles. ‘The force or pressure of 
flowing water has been mostly measured against 
surfaces after it had flowed out of the reservoir. 
The water would, consequently, be subjected to 
disturbances in passing through’ the atmosphere, 
and also by striking against the plane surface. 
In the latter case the force might not be entirely 
annihilated, and the equivalent of heat developed ; 
or, some of the atoms, by being mixed with the 
air or otherwise, might be deflected backwards, 
which would cause a greater force by reaction. 
Bidone, referred to in paragraph 11, page: 35, in 
his experiment did find the force of water striking 
against a plane surface sometimes greater than the 
weight of a column having a height equal to double 
the head, and sectional area equal to the efflux 
orifice. 

114. In consequence of these views, it was deemed 
advisable to make a few experiments with water 
under different heads of pressure, by means of the 
same reacting apparatus which was used for the 
steam experiments, given in the previous articles, 

A connexion was made with the large stand-pipes 
of a water works company. The apparatus was 
the same, and fitted up and adjusted, as that de- 
scribed in. paragraphs 68 and 69, page 154, with 
the exception of the flexible tube, UO, shown in Fig. 
18, page 153. That tube was dispensed with, and 
a flexible india-rubber canvas tube 2.5in. in dia- 
meter, and about 5 ft. in length, was substituted in 
its place, 





The connexion was made, as shown by the sketch 
Fig. 22, to the apparatus shown in Fig. 18, page 153; 

A is the pipe connected with the stand-pipes, 

C is the india-rubber canvas tube. _ 

D is a section through the reacting chamber. 

E is the hollow trunnion. 

The tube, C, was manufactured specially for the 
purpose, and made as flexible as possible, consistent 
with the requisite strength. The tube was con- 
nected in a perpendicular position, excepting the 
bends ; consequently, the greater part of its weight 
was supported by the connexion pipe, A. 

The arrangement of the flexible tube, C, as shown 
in Fig. 22, caused a very small force to be necessary 
to twist it sufficiently, so that the reacting chamber 
could oscillate freely through the required small 
angle, as described in paragraph 72, page 154; and 
that force hadsosmall an effect on the sensitiveness of 
oscillation of the apparatus, that the pressures of re- 
action, indicated by the spring-balance were not 
perceptibly affected by it. 

115. This simple method of. obtaining a flexible 
joint, which gave no trouble in the adjustment, and 
which would not have any appreciable effect on the 
sensitiveness of the oscillations of the apparatus, 
was among the first which occurred as being suit- 
able for the steam experiments. A manufacturer, 
however, could not be.found who would. undertake 
to make a pipe sufficiently flexible, of the size required 


excepting for a short time, and then only subject to 
a great risk of suddenly bursting. 

116. The flexible tube, C, Fig. 22, having been 
connected to the hollow trunnion, E, the valve, M, 
Fig. 18, page 153, on the efflux tube and also a cock 
on the connexion pipes A, were opened, by which 
the water flowed from the stand-pipes through the 
connecting tube, A, reacting chamber, and efflux 
orifice into the atmosphere, thus clearing the air out 
of the tubes and apparatus. After the water had 
flowed through for ashort time, the valve, M, on the 
efflux tube was closed and the reacting chamber 
having a free communication with the stand-pipes 
would be full of water under pressure, 

The reacting chamber, as explained in paragraph 
68, page 153, having different lengths on each side 
of the axis of oscillation was balanced and adjusted 
when full of water to the horizontal position by 
means of the weight, H, sliding on the lever-arm, 
G, as described in paragraph 73 page 154. 

The apparatus was.then ready for the experiments, 
which were made by simply opening. the valve, M, 
on the efflux tube when the water flowed from the 
stand-pipes into the reacting chamber and per- 
pendicularly out of the efflux tube into the atmo- 
sphere, he force or pressure of reaction of the 
water was indicated by the . spring-balance, and 
the exact head of pressure of the efflux was indicated 
by the pressure gauge, K, fixed on the reacting 
chamber. As the efflux of the water into the atmo- 
sphere was perpendicular, it was poy | to prevent 
the descending water from falling on the reacting 
chamber, and by its momentum affecting the pres- 
sures indicated by the ye Rapa This was 
effected by an assistant holding a suitably-shaped 
smooth plate, at about 3 ft. above the mouth of the 
efflux tube at a very slight angle—just sufficient to 
deviate the stream out of the perpendicular, 

During a part of the experiments it was, however, 
not found necessary to deviate the stream in this 
manner, in consequence of a slight breeze, which 
was blowing at the time, having a sufficient force to 
bend the long stream a few inches out of the per- 
pendicular, and thus cause the falling water to clear 
the apparatus. 

The experiments made are given in Table XX, 


reaction, given in column 3,'by double the pressures, 
or weights, of the columns of water constituting the 
heads, given in column 2. 

Example.—Experiment No, 293 the pressure by 
reaction of the water is 13.941b., as given in 
column 3. The weight of a column of water due to 
the sectional area of the efflux tube and constituting 
the head is 6.99987 lb., as given in column 2, The 
coefficient, consequently, is 


13.94 _ 
6.99987 x2 marae 


as given in column 4, ; 

The efflux of the water into the atmosphere was 
through tubes 1, 2, and 3 centimeters in diameter 
having, respectively, sectional areas in the propor- 
tion of 1, 4, and 9. The pressures of the. efflux 
varied from 12.2 lb. to 58.5 lb. on the square inch 
above the atmospheric pressure. 

By referring to column 4 in Table XX, it will be 
seen that the coefficients are nearly the same as unity 
—which latter represents the theoretical volume of 
efflux—thus showing that the efflux of inelastic fluids 
through orifices formed to the contracted vein is the 
same as that due to theory. 

The slight variations noticeable in the coefficients 
are attributable to errors in adjusting the apparatus, 
and in taking the readings of the pressure gauge and 
spring-balan¢e, 

118. Poncelet and Lesbros* ‘found by their ex- 
periments that the efflux of water slightly decreases 
with the increased heads of pressure from that due 
to theory ; but those experiments were not made 
through orifices formed to the contracted vein. 

119. Professor Weisbach’s experiments, made 
also with water, gave results similar to those ob- 
tained by Poncelet and Lesbros. He foundf that 
when the efflux was through a thin plate, the orifice 
being about 1 centimeter in diameter, the coefficient 
was .711 under a head of water equal to 0.02 metre, 
and that the coefficient decreased to .60 under a head 
of pressure equal to 103.578 metres of water. When 
the efflux was through short tubes, Professor 
Weisbach found that by slightly lengthening the 
efflux tubes for the higher pressure the coefficients 
of efflux were nearly the same as those for the low 





TABLE XX. 
Efflux of Water from the Reacting Chamber into the Atmosphere, th h Tubes 1, 2, and 8 Centimeters in Diameter, 
wf ft ad formed to the Contracted Voi. re ‘ 
Temperature of the atmosphere 64° Fahr. 
Pressure of the atmosphere 29.8 in. of mercury. 
































117. Explanation of Table XX. 

Column | gives the pressures of the efflux of the 
water in pounds on the square inch above the 
atmospheric pressure, indicated by the gauge on the 
reacting-chamber. 

Column 2 gives the pressures due to the sectional 
areas of the efflux tubes; these pressures are 
calculated by multiplying the pressures on the 
square inch given in column 1 by the sectional 
areas of the tubes, 

Column 3 gives the pressure, or force, by re- 
action of the water, as indicated by the spring- 
balance. 

Column 4 gives the coefficients, which are 





and to withstand the heat of high-pressure steam, 





calculated by dividing the pressure of the water by 


4 Pressure of the 
gauge on the react-| Pressure given in Pressure on the 
Sa | in ber in | column 1 multiplied | spring balance in 
Dimensions of the Efflux Tubes. he poundson thesquare} by the area ofthe | pounds caused by |Coefficient. 
a: inch above t' efflux tubes in square |reaction of the water 
E atmospheric inches. during the efflux. 
A pressure. 
Pressure multiplied by 
-121737 square inches. 
Efflux through a tube 1 centimeter 
in demain, and 1.25 centimeters 203 57.50 6.99987 18.94 996 
in length, formed to the con- 294 58.50 7.1216 14.19 896 
ne ee Me S Bee) | (206 58.50 7.1216 14.19 998 
Pressure multiplied by 
.4869 square inch. 
Efflux through a tube 2 centimeters, | (296 28.50 13.877 28.00 1.008 
in diameter, and :2.5 centimeters 
in length, formed to the con- 297 29.00 14120 28.38 1.005 
tracted vein. (See Fig. 12, page 298 28.61 13.930 27.91 1.001 
71) L299 32.61 15.878 31.66 .997 
Pressure multiplied by 
Efflux through a tube 3 centimeters 1.0956 square inches. 
in diameter, and 3.75 centimeters 
in length, formed to the con- = 12.20 18.8068 26.78 909 
tracted vein. (See Fig. 14, page 301 12.20 13.3663 26.73 .899 
88.) | 
(1) (2) (3) (4) 


pressures ; but when the efflux was through conoidal 
mouthpieces formed similar to the contracted vein, 
the efflux was equal to that due to theory{-for the 
high the same as for the low pressures, 
he efflux of inelastic fluids through thin plates— 
at all times most unsatisfactory for making compari- 
sonsand also through short orifices not formed to 
the contracted vein would, no doubt, as shown by the 
experiments, be affected more or less by increased 
heads of pressure. 
When the efflux is through mouthpieces formed 


* Poncelet and Lesbros. “ Expériences Hydrauliques 
Presentées & Il’ Académie des Sciences en 1829,” Paris, 1832. 
Weisbach. “ Der Civilingenieur, 1866,” vol. xii., page 87. 


Weisbach. “ Der Civilingenieur, 1859,” vol. v. page 2. 
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to the contracted vein, the experiments have, how- 
ever, shown that the efflux of inelastic fluids does 
not sensibly decrease as the pressure is augmented 
within the limits of pressure at which such experi- 
ments have been carried out. ’ 

120. The experiments made and given in the Tables 
in the preceding articles were for the efflux through 
shorttubes, which would not sensibly affect the efflux 
by friction of the fluids against their interior surfaces. 
Inlonger tubes the efflux would be greatly diminished, 
depending upon their lengths, forms, and bends; 
and also upon the material with which they are 
made. 

Numerous experiments have been made for the 
efflux of fluids, both elastic and inelastic, through 
long tubes, and formule have been calculated from 
them by which the volume of efflux can be approxi- 
mately calculated. It is, however, evident that 
scarcely two cases may occur in practice in which 
the conditions in both are precisely the same. One 
or more bends or enlargements would alter more or 
less the volume of efflux, particularly in the flow of 
elastic fluids. 

191. It forms no part of the object of these 
articles to enter into the question of the flow of 
fluids thro long tubes, in which the flow would 
be affected by friction. it may, however, be briefly 
explained that the method adopted and described in 
the preceding articles for measuring the force, or 
pressure exerted by the atoms of fluids by their 
reaction during the efflux offers, in many cases, a 
means at once certain and simple for ascertaining the 
volume of efflux what ever may be the length, form, 
bends of, and enlargements in the tube or pipe. 

For this purpose it is only necessary to connect 
one end of a flexible piece of tubing—which may be 
india-rubber canvas—to the end of any long tube 
through which the fluid flows; the sectional areas 
of both the flexible and efflux end of the long tube 
to be, as nearly as — the same. The discon- 
nected end of the flexible tube would be fixed in a 
suitable manner to a lever or weighing scale or 
machine, by which the force or pressure of reaction 
of the efflux of the fluid into the atmosphere would 
be measured. 

An apparatus on this principle can be arranged 
for the uid to flow into the atmosphere either 
horizontally or vertically. If on the latter prin- 
ciple, a simple form is shown in Figs. 23 and 24. 

A isa cast-iron frame fixed to a stand of any 


oefficients the. Watered - Air into the Atmo 
O puersthrngh Orin to the Contracted Vein. The 
olume of being represented by 1. 


Coefficients of the Natural 


TABLE B. 
ux of Steam into the 4: 


mosphere through Orifices formed to the Contracted Vei; 
The theoretical Volume of Efflux being represented by ag 








kind, such as B. 
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At the sides of the frame two screws, C, C, work 
in threads tapped in it. The ends of the screws 
are steel hardened, coned, and they form bearings 
for the suspension of an iron plate D. The plate, 
D, has a flange for a seat to which a wooden lever, 
E, is screwed, as shown. At the end of one arm of 
that lever is connected the loose end of the elastic 
tube, G, as shown at M; and at the end of the 
other arm of the lever, E, a hook, H, is fixed, to 
which one end of a spring-balance can be attached, 
| other end being fastened to a weight or to the 

oor, 

By means of the adjusting screws, G, G, the 
lever, E, can be removed from the frame when 
necessary. The flexible part of the tube, G, may 
be sup and the lever made to balance 
in a horizontal position by putting weights into the 
box, K ; or, the weight of the tube as indicated by 
the -balance—noted previously to the ex- 

riment—can be deducted from the pressure in- 

icated by the reaction of the fluid. 

The efflux of the fluid into the atmosphere bein 

ndicular at M, the force of reaction is indica 

y the spring-balance hung on the hook, H, pre- 


cisely, as described in peregraph 69 154 for the 
i used for the steam and water experi- 
men 
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122. The coefficient for the volume of efflux is 
calculated, by dividing the force or pressure of 
reaction indicated by the spring-balance by the 
weight of a column of the fluid having double the 
height constituting the head and a sectional area 
equal to that of the efflux orifice, as shown by the 
example given in paragraph 9, page 35. 

CONCLUSIONS DERIVED FROM THE EXPERIMENTS. 

123. Some of the results derived from the ex- 
periments given in the preceding articles on the 
efflux of air, steam, and water, are as follows : 

Ist. That the natural volume of efflux of in- 
elastic fluids through orifices formed to the 
—- mee ‘es the same as that due to 

e theory described in paragraph 1, page 35. 
2nd. That the natural of volume offiux of elastic 
fluids through orifices formed to the con- 
tracted vein is not the same as that due to 
theory. Under extremely small heads of 
pressure, less than ;4 inch of water, the efflux 
of this class of fluids nearly es, but as the 
head of pressure is in the volume of 
efflux is constantly diminished at a varying 
ratio in comparison with that due to theory. 
3rd. That the actual velocity of efflux of the 
atoms of elastic fluids through orifices formed 
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to the contracted vein is that due to theory, 
and as the volume of efflux constantly de- 
creases with increased heads of pressure, and 
as the vein is not contracted in the sense 
understood by that term in hydrodynamics, 
elastic fluids must flow with diminished 
densities by an unknown action or actions 
among their atoms. 


4th. That independently of the decreased 


volumes of efflux of elastic fluids with in- 
creased heads of pressure, the ex riments 
have shown there is a probability that under 
an equal head of pressure the volumes of efflux 
are still further decreased as the densities of 
elastic fluids are increased. For example, in 
comparison with the volume of efflux due to 
theory, there would be a greater diminished 
volume of efflux of atmospheric air under 4 
pressure equal to 15 pounds on the square inch 
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flowing into a recipient pressure of 14 pounds 
on the square inch, than the diminished 
volume of efflux would be of atmospheric 
air at an equal temperature under a pressure 
of 11b. on the —— inch flowing into a 
vacuum, the he of pressure being thus 
equal in both cases; or the diminished 
volume of efflux would be greater for carbonic 
acid than for air, and still greater for the 
former than for steam or hydrogen, all under 
an equal pressure, flowing into a vacuum or 
into any equal recipient pressure less than 
the head of pressure, 
5th. That in comparison with the volumes 
of efflux of elastic fluids through orificés 
formed to the contracted vein, there is, in an 
case, a diminished volume of efflux dsceal 
orifices having any other form. 
6th. That increasing the sectional area of an 
orifice formed to the contracted vein from 
1 to 3 centimeters in diameter does not 
sensibly affect the coefficient of the natural 
volume of efflux of elastic fluids. 
7th. That elastic fluids having equal densities 
and under equal heads of pressure are not 
affected in their flow by differences of tem- 
perature. For example, the coefficient is 
.732 for the natural flow of air at the atmo- 
spheric temperature of 73° Fahr. in experi- 
ment No. 66, page 73, while under nearly an 
equal head of pressure the coefficient is .76% 
for the natural flow of steam at a tempera- 
ture of 242° Fahr. in experiment No. 257, 
page 169. The difference between the co- 
efficients is attributed to the difference in the 
densities of the elastic fluids at their respec- 
tive pressures of efflux. The average specific 
gravity of the air during its efflux was about 
.1448, and that of the steam about .0656. 

Tables A and B, page 226, show respectively the 
coefficients of the natural efflux of air and steam 
through orifices formed to the contracted vein, in 
comparison with unity, representing the theoretical 
efflux, as described in paragraphs 12 to 15, pages 35 
and 36. ‘These coefficients have been measured from 
ordinates of averaged curved lines drawn on dia- 
grams constructed from the experimental Tables in 
equalising the experimental coefficients, and getting 
rid of the variations due to the slight errors in 
operating, as explained in paragraphs 27 and 94, 
pages 75 and 187. 

The coefficients in Tables A and B show the full 
natural flow of the elastic fluids. For the flow 
through orifices not formed to the contracted vein 
deductions must be made approximately as follows: 


Deduct from the coefficients in Tables A and B: 

.03 for the efflux through a tube having a 
length equal to about 1.5 times its diameter 
and its inner edges well rounded off, as shown 
in Fig. Lee me 88. 

-13 for the efflux through a plain tube as shown 
in Figs. 10 and 13, page 88, having a length 
equal to 1.25 to 2.5 times its diameter. 

.235 { for the efflux through a similar plain tube 
having a length equal to 12 times its 
diameter. 
do. having a length ecual to 24 times 
its diameter. The diameter in both cases 
not to be less than about 0.4 inch. (These 
deductions are approximately correct from 
experiments on tubes up to 1.5 in. dia- 
| meter.) 
for the efflux through an aperture ina 
thin plate, under a head of pressure equal 
to about 1.5 in. of water. 
do. under a head of pressure equal to 
about 1 atmosphere. The thickness of 

the plate in both cases being about one- 
Ltenth the diameter of the aperture. 

In our next article we shall review some of the 
principal researches of former experimenters, and 
consider the conclusions deduced from them. 

(To be continued.) 
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_ Toe ALEXANDRA Patace.—The Alexandra Palace which 
is about to be opened to the public will, we hear, be under 
the management of Mr. Gilbert R. ve. The works 
in the palace and park are in a forward state, and every 
effort is being made to complete the new railway and out- 
buildings at an early date. 





Lospoy Association oF FoREMEN ENGINEERS AND 
DaveutsmEn.—At the meeting to take place to-morrow 
(Saturday) evening, at the City Terminus Hotel, the 
a business will consist in the discussion of Mr. A. 


’s paper on the “Properties and Treatment of Cast 


MECHANICAL REFINEMENTS.—No. XIV. 
To THE Eprror oF ENGINEERING. 

Str,—It is a bold move for a young engineer who 
proposes to build up his reputation on the excellence 
of his productions, to embody a new idea in his works, 
when that idea is directly at variance with the best 
practical opinions of his district, and even a greater 
one when the ‘‘ new departure” is turning back in 
the direction of a supposed imperfection. 

Such is the position of an engineer whose 
thoughts have attracted enough attention to demand 
reasonable consideration for his argument; and the 
proposition is to give all shafts running on parallel 
journals, where absolute rigidity is not unecessary, 
not only a little but a liberal amount of end play, 
or end chase as it is called here. The object is to 
insure the advantages of a smooth surface, which a 
properly constructed bearing with a sufficient end 
play is sure to maintain, and prevent streaking and 
its liable consequences, grooving and cutting. I 
say properly constructed bearings, and herein comes 
the refinement. By a close inspection of Fig. 38, 
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which shows a journal and box with white metal 
lining, it will be seen that the bearing is cut away 
so as to leave the wearing surface of the journal 
exactly the same length as the wearing surface in 
the box, and the collar and base with absolutely the 
same wearing surface as the ends of the box; this 
latter feature should always be adhered to, whether 
the bearings have end chase or not ; if the collar or 
base, or whatever serves for a shoulder, cannot well 
be made as large as the ends of the box, then the 
box should have raised bosses the size of the 
shoulders ; for with this construction the shoulders 
will keep square to the end of their existence, while 
with one smaller than the other, the smaller will 
invariably wear rounding, and the larger one con- 


cave. 

Why a bearing with end chase will keep smooth 
is plain, and why a smooth one is less liable to cut 
than one full of circumferential streaks, will be 
understood at once by those who comprehend the 
principle upon which the Y-tongue and groove 
frictional gearing is constructed, which is, in~fact, 
a series of large streaks made to accomplish the 
very thing not wanted in a bearing. This is another 
case of new mechanical construction parallel with 
those of long bearings, equal length sliding surfaces, 
resting machines on three points, and the screwing 
on of wheels, which though unquestionably correct 
in theory, and fully demonstrated by use to be 
right, bas to be promulgated one generation at least 
in advance of the age in which they are put in 
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practice or their merits acknowledged. 











Figs. 39, 40, and 41, illustrate new forms of 
gearings, which go to show that even in a field 
raked, it would seem, twenty times over, that there 
may yet be found gems, or stones at least, and of 
merit depending in a measure on the application. 

Of the crescent tooth, Fig. 39, there is said to 
be something like one hundred trains of rolls run- 
ning with them and giving a fair degree of satis- 
faction. So far as smooth running , it possesses 
all the merits of the double spiral gear, with this 
advantage over that and all other gear, that one 
tooth works into the other like a ball and socket 
joint, and will, if allowed end play, adjust itself so 
as to take a bearing the whole length, whether the 
two shafts be absolutely in line or not. One of the 
difficulties thus far, is that of getting anything like 
a perfect casting, or even a perfect pattern for that 
matter, and another is that such coarse pitch has been 
used and the pinions made so short, that the angle 
of the wearing surfaces of the ends of the pinions 
are so great, the ——s action frequently causes 
them to cut, which no lubrication will prevent. The 
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be overcome 
by the use of Scott’s moulding machines, and the 
latter by making the pinions of finer pitch and of a 
length equal to at least one and a half diameters 
instead of only one diameter as here used. t 

The spherical gear, Fig. 40, is designed to transmit 
motion in any direction, from a straight line where 
the teeth act as a clutch, through any angle up to 
180°, or in the opposite direction, where the pinions 
erate like common spur gearing as they appear 
e drawing. : 
As there is about one out of ten of the mechanical 
contrivances devised that pay the cost, the man 
who pronounces all new things worthless, has a 
great percentage of the chances in his favour, and 
in regard to this ovine pee so, a8 the field 
of application is limited. One noted firm says of 
the thing that “It’s not only impossible to make, 
but none but a fool would want it.” However, a 
simple arrangement has been devised by which these 
wheels are cut perfectly, and the man who has had 
it done don’t look much like an idiot. 

iS) ing of the limited application, brings to 
mind the story of the man who patented ——s 
and tanning calves’ tails, and invented a dozen 
uses for them, so too, as much ingenuity may be 
invested in devising applications for the spherical 
gear as on the gear themselves and their construc- 
tion, In no work on gearing do I remember of 
having seen any allusion to the fact that the teeth 
of wheels must sometimes wear out, with the least 
suggestion to promote their maintaining to the end 


first of these difficulties may possibl 
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of their usefulness, anything like the form such 
care is taken to arrive at in their construction. 
Cutting away at the root of the tooth as we woald 
counterbore a cylinder, is'the right thing to do, and 
in the single are odontograph tooth it is done, 
though probably as an accidental rather tha as an 
intended feature of the system. . 

The compromise -gear.* Fig. 41, is believed to be 
an improvement on the frictional gearing. in as 
much as it is not necessary to force the shafts to- 

ether to maintain the bite of the frictional surfaces. 
To be properly constructed, the driver should be 
an even number of times larger than the driven ; 
that is, one wheel should be 2, 3, 4, &c., number 
of times the diameter of the other, and have two, 
three, or four threads with an equal increased pitch 
so as to maintain the same angle of inclination. 
This gear is in one sense simply the double spiral 
gear carried to a great extreme, with this construc- 
tive difference, that it can be made by an ordinary 
screw-cutting lathe instead of by an extraordinary 
gear-cutting engine, and with the practical dif- 
ference that it will run noiseless. 

I am yours truly, 
An ENGLisH ENGINEER IN AMERICA. 


LITERATURE, 


Naval Science: A Quarterly Ro age or Promoting the 
Improvement of Naval Architecture, Marine Engineering, 
Steam Navigation, and Seamanship. Edited by E. J 
Resp, C.B., &c. London: Lockwood and Co., 7, Sta- 
tioner’s Hall-court, E.C. 

In starting a magazine for promoting the develop- 

ment of Naval Science, Mr. Reed deserves the 

thanks of every one connected with the maritime 
world, and especially of that numerous class in this 
country who are alive to the vital necessity under 
which we are placed, in order to maintain the 

British empire intact, of keeping the command of 

the seas, and retaining our commercial supremacy. 

Mr. Reed truly says, ‘The want of such a maga- 

zine has long been felt, not only.by the naval ser- 

vice, but also by that large and. increasing body of 
persons — members of Parliament, gentlemen of 
the presa, and educated persons generally, both at 
home and abroad—-who feel a more or less definite 
interest in the great naval enterprises of the world,” 
The many subjects connected with naval affairs, to 
which scientific treatment has, within the last few 
years, become imperatively necessary, may be said 
to have led hitherto a fugitive existence, for want 
of an organ in whieh the various elements could be 
collected and brought to exert their legitimate in- 
fiuence on each other. Such an organ, we believe, 

Naval Science will prove itself to be, and so long as 

Mr. Reed maintains for it that didactic character 

which he claims te be its chief feature, and which 

the first number exemplifies, we shall not object to 
his bearing down upon some of those gentlemen 

‘*who make the navy ajstock subject of their ex- 

travaygant attacks and misrepresentations.” In fact, 

quite the reverse, and if the magazine before us can 
only succeed in clearing the region of naval science 
of the swarm of charlatans who now infest it as 
thickly as their prototypes, the notorious quacks, 
ever did the medical profession, we shall consider 
on this one ground alone that it has not been 
started in vain, That Mr. Reed has undertaken an 
arduous duty in the publication of this magazine no 
one will be prepared to deny, and we freely accept 
his statement that the step has been taken “ not in 
any sense as a literary venture, or with the hope of 

rofit,” and the most cynical interpreter of Mr. 

eed’s intentions would scarcely predict that he 
will be “disposed to recede from it on account of 
= pecuniary considerations.” 

t matters little to us or to the public whether a 
desire of fame, power, or profit, or the most disin- 
terested patriotism, was the cause which ushered 
into the world this welcome stranger, sufficient it is 
to know that it has a noble career before it, and we 
<— it will receive such a warm support from the 
public as to give pecuniary considerations a decided 
balance in favour of its continuation, and even of 
such weight as to lead to its appearance monthly 
instead of quarterly. 











[* Asimilar arrangement of gearing to that shown by Fig. 
41 has been designed and patented in this country by Mr. 
George Lindsay, of 1, Gilpin-street, Liverpool, and we had an 
engraving of it in hand when our correspondent's letter ar- 
rived from America. Judging from a model of Mr. Lindsay’s 
gearing now in our possession, the gear works very smoothly 
and appears applicable to a variety of purposes. It is we 
understand about to be tested here on a large scale.—Ep.E. } 





Of the collection of articles in the first number 
we cannot speak in terms of too high praise, either 
as regards their intrinsic merits or their variety. 
They are, for the most _ marked by a high 
degree of ability, and they show—what is an 
essential feature in a magazine of the standing to 
which Naval Science aspires—that the writers are 
masters of their respective subjects. Much of the 
introduction, and a part of one of the articles, are 
taken up with anticipations of the establishment of 
a naval university at Greenwich Hospital, a matter 
which has since, by the statements of Mr. Goschen 
in the House of Commons, become, we may almost 
say, an established fact, and scarcely needs further 
comment. In all, there are, including the Editor’s 
Introduction, fifteen articles, of various lengths, 
besides several pages of notices and reviews. 

The first two articles, evidently from the pens of 
naval officers, are ‘‘On the Necessity of Forming 
a Naval Staff,” and on ‘Naval Tactics.” They 
are very well written, and will be read with con- 
siderable interest. Of the two we prefer the latter, 
because of its greater clearness and simplicity of 
style. Another article, which can, without much 
uncertainty, be attributed to a naval officer, is one 
on ** The Rifling of Naval Guns.” There has been 
so much noise heard of late about the ‘‘ cemetery 
of suicides,” blowing off muzzles, the wabbling of 
the shot, and the hammering and erosion of the 
bore in ‘*the French, or miscalled ‘ Woolwich’ 
system,” that one is almost forced into the belief 
that our guns, instead of being, as we had supposed 
them to be, the most powerful in the world, are a 
trifle worse than useless, The manufacture and 
rifling of heavy ordnance is a subject of great diffi- 
culty, requiring much scientific skill and careful 
inductive reasoning to keep us advancing steadily 
on the right paths. It is a subject on which—as 
much, atleast, as on any other—wedeprecate clamour 
and sweeping assertions, which are generally un- 
sound guides. During the last few years marked 
ability has been exhibited in the improvement of 
our naval guns, and, although we think grave con- 
sideration should be devoted tothe matter of rifling 
before we are further committed to grooves of in- 
creasing or we cannot but regard the present 
attempt that is being made to bring about a change 
as exhibiting too much of a contentious spirit to 
be as effective as it might otherwise be. 

In connexion with the above articles may be 
mentioned one on ‘‘ The Duties of Naval Engineers,” 
written, as we should judge, by an engineer who 
has seen some service afloat, which gives many inte- 
resting particulars concerning the casualties to 
which modern marine engines are liable. 

The articles on “ The Stability of the Captain, 
Monarch, and some other Ironclads,” ‘‘ The Struc- 
ture of [ron Ships,” ‘‘ The Megzra Case and its 
Lessons,” and ‘‘ The Stowage of Merchant Ships,” 
are undoubtedly from the pens of naval architects, 
and they are both interesting and instructive. The 
one on * The Structure of Iron Ships” is to our 
minds one of the most valuable in the magazine. It 
describes with great clearness and precision, the 
advantages to be obtained by the adoption of a 
longitudinal system of framing for iron ships, instead 
of the system so persistently retained in merchant 
vessels, of placing the frames transversely, a direction 
in which they are useless for resisting the greatest 
straining forces to which a ship is liable. The article 
on ‘* The Stability of the Captain, Monarch, and some 
other Ironclads,” explains in a manner simple enough 
to be understood by any one having the most ele- 
mentary knowledge of the subject of stability, the 
differences which exist between high and low free- 
board vessels, and the causes which led to the loss 
of the Captain. It puts forcibly, and in a praise- 
worthy manner, the fact well known to naval archi- 
tects, that a vessel with a high freeboard, however 
small her initial stability may be—in fact if she wiil 
stand upright at all—must possess, and always does 
possess, a large range of stability, and must be heeled 
over until a great part of the upper deck is immersed, 
in fact be practically over on its beam ends, before 
it will capsize, whereas the stability of a vessel 
with a low freeboard is of such a treacherous nature 
as to give the idea that she is stiff and stands up 
well under her canvas, until at 4 moderate angle of 
inclination—one which everybody, who is at all ac- 
quainted with the sea, knows any ship is liable to 
lurch to at most unexpected times—her stability 
becomes diminished, and she is blown completely 
over and goes down. 

The article on the Megeera avoids the many per- 
sonal questions which have arisen in consequence of 





the loss of that vessel, and confines itself mainly 
to an examination of the technical points connected 
with the protection and survey of the inside of iron 
vessels which have come into prominence, And 
there can be no doubt that this is the only way in 
which the “lessons” taught by disasters such as 
that which happened to the Megzera can be properly 
learnt. 

That on the ‘‘ Stowage of Merchant Ships” opens 
up a subject of vast importance to every one con- 
nected with the maritime world, and it is the first 
satisfactory attempt which has yet been made to 
bring science to bear directly on the vexed ques- 
tions of the stowage and freeboard of merchant 
vessels. It is only too true that, ‘‘The under- 
writers fix their rates of insurance by certificates of 
classification, which refer solely to the merits of a 
ship as a structure, quite apart from the question 
that her merits as a sea-boat regulate the straing 
which will be brought upon the structure; and 
they almost, if not quite, ignore qualities which 
may send her to the bottom with her structure in- 
tact.” 

We have not space enough to dwell upon all the 
articles, and can only mention those on ‘“ Nayi- 
gation,” the ‘‘ New Whitworth Breechloader,” and 
*¢On a Substitute for the Low-Pressure Steam 
Jacket in the Compound Engine,” all worthy of at- 
tention. Two other articles that will be read with 
interest are those on ‘‘ The Royal School of Naval 
Architecture and its ‘ Annual,’” and ‘ The Presi- 
dent of the Institution of Civil Engineers on the 
Navy.” ‘The ‘‘ Annual” referred to is treated, as, 
indeed, it deserves to be, with a considerable amount 
of respect, although one or two of the articles it 
contains are somewhat severely criticised, notably 
that by Mr. Merrifield, the Principal of the School, 
on the “ Present Conditions of Naval Design, for 
Commerce and for War.” The article on ‘'The 
President of the Institution of Civil Engineers on 
the Navy,” is a scathing reply to that part of the 
inaugural address, delivered this year by Mr. 
Hawksley, as the newly-elected President, which 
consisted of an attack upon the navy. In fact, the 
gentlemen selected for public chastisement in the 
present number seem to be Mr. Hawksley and Mr. 
Merrifield, and, although we should by no means 
class them with the “ prating privateers, who prey 
upon the unprotected,” to quote from the intro- 
duction, yet, inasmuch as they have gone beyond 
their proper spheres, and dogmatised on subjects 
with which they were extremely unacquainted, we 
cannot but think they deserve what they have got. 

We have spoken of Naval Science in the high 
terms which it merits. If there is a point to which 
we should be disposed to take exception it is to the 
general style and appearance of the magazine, in 
fact, its “get up.” ‘This, it might be said, is a 
small point, but it is one which we think would well 
repay attention. There is connected with naval 
matters a certain charm and sentiment which 
attracts many readers not immediately interested, 
and it is of no small moment that such readers should 
be encouraged by a picturesque and tempting-look- 
ing volume, rather than berepelled by one resembling 
too closely in external appearance the well-known 
parliamentary Blue-books. 


ON THE CONSTRUCTION AND SUBMER- 
SION OF SUBMARINE TELEGRAPH 
CABLES.* 

By Professor FieeMine Jenxty, C.E., F.RS., &e. 
(Concluded from page 223.) 

Outer Covering.—The core is served with hemp or jute 
applied wet, and either tanned or saturated with brine; 
originally the hemp had been tarred, but the tar tended to 
prevent the discovery of faults, sealing up any small aperture 
temporarily. Sometimes for cables of moderate length 
several cores 3,4, or even 7, were laid up together so as to 
form into strands of hemp, called worming, a circular rope, 
which was served like the single core into hemp or jute. 
These multiple cables of course transmitted independent 
messages through each core The served core is commonly 
protected in cables intended for moderate depths by a sheath- 
ing of iron wires laid round in a long helix, so as to give the 
cable the appearance of an ordinary iron wire rope. The 
tube which the wires so laid on form cannot diminish in 
diameter, and hence stretches very little more under a given 
strain than an iron rod of the same weight per knot would 
do. The diminution of diameter is prevented by the abut- 
ment of each wire against its neighbour, so that the soft heart 
of the cable under, no compression. If the wires are 
laid on with equal tension the strength of the completed 
cable is equal to the sum of the strengths of the wires which 
compose it. In the spinning or closing machines, as they are 
called, the wire is wound on bobbins, which as they revolve 
round the axis through which the core passes remain parallel, 
to themselves, so as not to put atwistinthe wire. 

* Paper read before the Edinburgh and Leith Engineers 
Society. 
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A cable so formed is not spongy, and has little liability to 
kink, that is, to throw itself into a loop when leaving the hold 
of the ship in which it is coiled: The elongation of an 
ordinary iron covered cable with half the breaking Weight 
yaries from about 0.5 to 1 per cent., an amount which can 
never injure the core. While being laid the cable generally 
untwists slightly, but the elongation from cause also is 
insignificant. . is > ; 

The iron wire is protected from rust by being galvanised, 
and still further by béing eovered with hemp or jute, anda 
compound of asphalte and silica. 

A cable covered with good iron should bear 2¢tons 

und of iron wire per fathom. dae 

Thus a cable with 3750 Ib. of iron pe! 
7} tons. This corresponds to an eg 
about 41 tons per square inch. The larger ¢ a 
inferior qualities of iron will not bear this. The following’ 
Table shows practically the weights borne by wire sup , 
by Messrs. Johnson, of Manchester. aeeaty 







; 
‘per 4 


B. W. G. Breaking strains. Weights per knot, | 
wk: snr. 

00 2067 20 59 

0 1716 16.47 

1 1393 Sg ed 12.82 

2 1212 ese eee 11.49 

3 1048 ; 9.65 

4 873 8.06 

5 749 6.90 

6 622 5,86 

7 530 4.61 

8 ‘ 449 3.86 

9 369 8.12 

10 306 2.55 

11 242 “a 2.05 

12 184 o 1.68 

13 144 rv" 1.28 

14 109 0.98 

15 86 0.73 

16 66 0.59 
17 5t 
18 sh ont 39. 

The smallest number of wires ever used is 9, and this makes 

too stiff a rope. ty 


Eighteen is a very large number: 

Twelve makes a good rope. 

A large size of wire is used for shore ends, to protect the 
cable against anchors, attrition; and rust; for this purpose 
cables of from 10 to 20 tons per knot are used. The largest 
size is generally covered with 10 or 12 strands, each spun 
of three galvanised iron wires, “A cable so made is much 


more flexible and easily handled than one covered with solid } 


wires. 

Cables covered with ordinary iron are hardly strong enough 
to resist the strains to which they are exposed while being 
laid in depths above 1500 fathoms; above this, homogeneous 
iron wires (really a variety of steel) are employed. This 
material will bear from 50 to 60 tong’ per square inch. Thé 
Malta and Alexandria cable is an‘éxample, which differs 
in nothing from the shallow water cable except in the sub- 
stitution of homogeneous iron for ordinary iron. 

The main cable between St. Pierre and the United States 
is a good example of this: type. , 


Ib. 
Core copper 7 wire strand weighing per knot er 
ec ae 


Gutta percha and compound ... 5 
Jute yarn serving 7" ‘de sed 
Outer covering 10.B.B. galvanised ... re 
Iron wires 0.165 in. diameter ‘weighing per 
keet oie ings Bis - ak 
Outer Protection.—For still greater depths recourse is had 
toa more complex type of cable. Each steel wire is enclosed 
in a serving of hemp or manilla, the strength of which may 
be added to that of the steel in calculating the strength of 
the cable, while the serving adds nothing to the weight of the 
cable in water. The elasticity of a straight hempen fibre is 
less than that of most steel, but by choosing the lay of the 
the hemp strands properly, the hemp or steel may be made 
to stretch so evenly as to give way together, and then the 
strength of the served wire or cable is found to be actually 
greater than the sum of the strengths of the compound 
parts; each part breaks at its weakest point, but these weak 
points never all occur at the same point in the compound 
eable, so that we obtain for the strength of the cable the sum 
of the average strengths of the parts which is, of course, 
greater than the sum of the weakest parts. 
The Atlantic and most other deep sea cables are of this 
type. The following are the weights of the materials used 
per knot in the French- Atlantic Cable : 


Diam. inches. mee Sh 


Copper 400 lb. per knot 0.168 eins 
G. P. 400 a 463° _ 
Serving 234 ... ... 1669 
Homogeneous wires (10) 1589 I 950 
Manilla strands (50) 1091 550 
Each served wire 2680 245 1,550 
Cable ... a " 8701 1.134 16,630 
Weight of cable, in air 1.652 tons per knot 

” ” water 0.753 re 
Strength in tons .. 7} tons 


The completed cable is coiled in the works, and on board 
ship in large circular tanks with eyes of from 6 to 8 ft. dia- 
meter. On board the Great Eastern the largest tank was 
‘5 ft. diameter, and 16 ft. 6 in. deep, holding 1100 knots of 
cable. The diameter of the tank depends on the beam of the 
ship. One twist per turn is necessarily put into the cable as 
itis coiled away. This twist as necessarily comes out when 
the cable runs up out of the tank. In fact, the one operation 
is exactly the reverse of the other, and leaves the cable as it 
came from the spinning machine. The cable as it runs up 
from the tank is led to the centre, and confined to the centre 
by large wrought-iron horizontal rings, which prevent the 
line from lashing out under the influence of centrifugal force. 


}] point where the strap is attached). 


round which it takes four or five turns. This drum is pre- 
vented from turning freely by a brake strap, which thus puts 
the necessary retarding strain on the cable. 

It is essential that the restraining friction should be con- 
stant, a result obtained by the Appold brake. In this ar- 
rangement both ends of the brake straps are attached to one 
lever in such a manner that when the brake begins to turn 
it tends to lift’the lever and weight hanging from it, and’ as 
the lever is fifted it slackens the brake strap, until the dif- 
ferentéé of tension on the two ends of the strap is equal te the 
weight hanging on the lever. When this is the case 
lever is no longer lifted, but remains stationary with the 
strap, allowing the drum to turn, restrained by a constant 
friction equal to the weight on the lever (reduced to the 
If the coefficient of 


fd | friction increases the lever will be a little more lifted, and 


the strap slackened ; if the coefficient of friction diminishes 
the lever and weight will fall, tightening the strap; but in 
any case the retarding force will be simply equal to thé 
weight. After passing the brake drum the cable dips und 

a weighted pulley, which rides suspended on a V of it 
cable. If the strain increases the rope straightens, an 
Yaises the pulley; if the strain diminishes the weight and 
Pulley fall. Thus the height of the pulley indicates the 
strain. This instrument is called the dynamometer. Lastly, 
fhe cable passes over a pulley into the sea. 

‘The strains to be provided for may be calculated as follows: 
A cable paid out in air hangs in a catenary curve, but 
# cable paid out in water lies in an inclined shaped line; the 
Strains in the two cases are completely different. In air the 
fope meets with no sensible obstacle to its motion, either 

udinally or in a direction perpendicular to its own 

; in water on the contrary each foot of the cable meets 
With’an opposition to its motion perpendicular to its length 

j we may call y=Cv,? where v, is the velocity of the 
éxble perpendicular to its own length in feet per second. 
Ina@ rough Atlantic cable, C is about 0.154 times, and as 
the cable weighs 0.2575 lb. per foot, it cannot sink faster 
thairi ‘at the rate of 1.294 ft. per second, 


0 IN70 





Te 
the result of this resistance to displacement is that the cable 
lie#‘in a straight line (when there is no tension at the bottom), 
supported as it were by an inclined plane of water continually 
yilding at the velocity v, the inclination @ of the straight 
ine with the horizon depends on the velocity, v, of the ship 


om v,. 
"Let w= the weight of the cable per foot in water and m= 


yv*, then, 
, =e 
cos 9=\| — >, 


from this formula, as from common sense, is appears that the 
ater the value of y and v the smaller the inclination with 
horizon. The rough Atlantic cable, when the ship was 
going at the speed of six knots per hour, was at an angle of 
63°, so that the inclined plane was 17 miles long, and’ each 
foot of the cable took nearly 3 hours to reach the bottom. * 
The strain T at the top of the inclined plane, if there were 
no friction tending to prevent the rope from slipping back, 
would be equal to the weight of a piece of cbié having 
plumb from the surface to the bottom or i 
’ T=wz, ae 
x being the depth in feet. Wet 
There is, however, a sensible friction which helps to re- 
lieve the strain precisely as when a rope is lying on @ solid 
inclined plane. Calling m the resistance due to frigtion on 
each foot of the cable when running out at the veloéity, %),), 
we have m,=y; %,,2, and experiment shows y, to aot 
different from .00504, and from these figures we that 
when slack is paid out at the rate of 1 knot persheur, the 
strain is relieved by about 0.81 cwt. per knot. oe 
The strain, T;, when the ship is running at thevvélocity, », 
and the cable enters the sea at the greater velocity, v4), is 
given the following formula : 


1 » 
— co @ ) 
sm QD 


Cables of light specific gravity have a small settling 
velocity, and lie at great length in the water; and if they 
are also rough, the coeflicient y may easily be so great as to 
relieve the break from most of the strain which would be 
necessary to lay a cable of equal weight, but small bulk, and 
smoother surface with the same amount of If no 
slack were laid there would be little differenee between the 
tension required for cables of different construction, but of 
equal weights in water. When much slack is laid all eables 
will be considerably less strained than if laid without slack ; 
and, finally, the faster the ship goes the less slack is re- 
quired to produce any given amount of relief.” 

The correctness of the above theory has beén’# ed 
in practite. If in seas 2 miles deep the cable hung if ® 
catenary/ #24 miles long, the weight to be, d would be 
84 tons, afid.\the strain on the cable 


T\=w2r—m a. 






























cable hung ‘in a catenary the inclinati f which to the 
horizon at thesstern was 9 deg. 30 minu length would 
be 24 miles, the weight 17 tons and th@ grain 102 tons in- 
stead of about 14 cwt., the strain act “observed for the 
Atlantic cable when being paid out at thegate of 7 
hour, while the ships was going at 6 ing i 

e strain very 


falbof the shipgven in heavy weather: 
little 








Inp1an Strate Rartways.—On the Centeai iim 
Khandwa to'Indore, work has been ‘proceeqmiig 
last six weeks upon 37 miles of earthworks,4 
gress has been made. It is expected that ef 
running up to the Nerbudda before March, B 
about two-fifths of the whole distance to Indore.“ 
sod has been turned of the Wurdah Valley coal lif 








From the tank it runs in troughs to the brake drum 


Central Provinces. 





NOTES FROM THE NORTH. 

Giascow, Wednesday. 
Glasgow Pig-Iron Market.—The warrant market has 
been very animated since last report, and prices have con- 
tinued to advance still further. On Wednesday last 90s. 6d. 
cash was obtained, and on Thursday similar rates 
obtained. Friday was observed as @ y- Monday’s 
was strong, and prices rose to 91s, cagh and 91s. 9d. 


month, closing slightly easier. rt applies 
ror fois wes tiage a arg being ui gh Today's 
ric ve been 92s. i. to 98s..3d)eash and 93s. 6d. eight 


ve cena nominally at 93s.,8d. cash. There have also 
en some advances in the prices of make poe ; the highest 

Station for No, 1 iron is 112s. Withdrawals of pig 
iron from the public stores still continue to be very large ; 
they sometimes amount to 1500 tons perday. Last week’s 
shipments of Scotch pig iron amounted to 21,729 tons, as 

inst 19,011 tons, in the corres ding week last year. 
Legge quastitie are Boing to the United States and Canada, 
3 the south of Europe and to German ports. Every- 
ing seems to indicate a continuance of the animation now 
isting in the trade. , 


Olude Trust Meeting.—The quarterly report by Mr. Deas, 
the resident engineer, was submitted to the Clyde Navigation 
Trustees at their monthly meeting yesterday. It gave 

Linformation re. ing the harbour works, the cranes, 
the steam ferry boats, the river works, Plantation Quay, 
Yorkhill Wharf, Pointhouse-road diversion, the harbour 
tramway, Stobcross Wharf and Dock, &. Besides the two 
60-ton cranes ordered by Messrs. James Taylor and Co., 
Britannia ° Works, Birkenhead, Messrs. Glen and Ross, 
Glasgow, ate proceeding with the construction of a 15-ton 
crane for Plantation Wharf, and Messrs. Bowser and Son, 
Glasgow, are making a 3-ton —— steam derrick crane. 
The sinking of the last (the 100th) cylinder of Plantation Quay 
was finished on the 26th January, and the building of the 





superstructure was completed on the 23rd March, and 500 
lineal yards have thus been added to the length of quayage on 
the south side of the harbour. About one-half of the granite 
cope is laid on the wall. ‘The foundation for the 15-ton crane 
oon Elm Park-road is built up to quay level. The eastern 

ed*is nearing completion; the greater part of it is 
slated and painted, and it only requires the glazing of the 
roof lights to be ready for use. One-half off the piles to 
carry columns of the west shed are driven, and the masonry 
of the back and east end wall is begun. It may be interest- 
ing to note that the combined length of all the cylinders sunk 
in —v quay is 3568 lineal feet, or somewhat over two-thirds of 
a mile. 


Anstruther Harbour Works.—A new vote of 70001. has 
been passed by the House of Commons for the new harbour 
works at Anstruther. The works for some time have been 
almost at a standstill, owing, it is said, to the former grant 
of 70007. having been all expended. The concrete blocks 
which have been laid down at the back of the new quay have 
in a great measure effected the object for which they were 
designed, viz., the protecting of the pier from the violence 
of the sea, Formerly when there was any swell on the water, 
the sea broke over a ages of the pier in such a manner as 
to render it impossible for any person to walk down to the 
point, but now the force of the waves is so broken before it 
reaches the quay that nothing but spray is thrown over the 
parapet wall, and even that only when it has been very 
rough weather. 


Port-Glasgow Graving Dock.—The operations at this 
dock have been interrupted by the water bursting through 
the quay wall which separates the West Harbour from it, 
and it has been dee necessary to erect a coffer-dam at 
this spot, in order to. carry out properly the process of deepen- 
ing the cill. 

Harbour Works at Greenock.—At the monthly meeting 
of the Greenock Harbour Trust, yesterday, the tender of 
Messrs. Hanna, Donald, and Wilson, Paisley, for the erec- 
tion of the caisson and folding bridge at Garvel Graving 
Dock, was accepted, the price being 7837/.—the work to be 
completed within five months of the acceptance of the offer. 
The proposed erection of a tidal harbour wall at Garvel 
Graving Dock was discussed, and authority to take tenders 
for the work was given, the New Works Committee having 
full power to proceed with the works if they thought proper. 
The estimated cost was 6 “at 23002. 


New Telegraph new telegraph cable, weighin 
17 tons to the mile, has n made at London, and wil 
shortly be laid between land and the mainland. This 
is the third cable since 1870. Another new cable has heen 
made which is about to be laid across the Tay, near Dundee. 
Arrangements are also in progress for the laying of the 
Stornoway, and other cables, in the north and west of Scot- 
land in June next, or thereabouts. . ; 


Montrose Gas Works.—With the vie 
gas works of by the Town Cou 
solved to ffer to the directors of gas company. 
Th¢: ere valued at 16,6007., and on this 
valuation the Town Council offer to pay to the directors 74 
per cent. in terminable annuities. i | 
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NACE AT THE AYRESOME IRON WORKS, MIDDLESB ROUGH. 
(For Description, see opposite Page.) 
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BLAST HEATING STOVES AT THE AYRESOME IRON WORKS, MIDDLESBROUGH. 


FIG.1. 
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THE AYRESOME IRON WORKS. 
(Continued from page 190.) 

Tue four blast furnaces at the Ayresome Iron 
Works are all of the same dimensions, each being 
85ft. high by 25 ft. in diameter at the largest part, and 
the capacity being 26,000 cubic feet. ‘The diameter 
at the hearth is 8 ft,, and the depth of hearth 3 ft., 
while at the top the furnace is contracted to a dia- 
meter of 15 ft. for a-depth of 10 ft., the bottom of 
this reduced parallel portion being the level below 
which the top of the materials contained in the 
furnace is not, asa rule, allowed to sink. The cone 
or bell is 10 ft. 6in. in diameter and the hopper is 
of large capacity, being made to hold 40cwt. charges. 
The bell, it will be noticed, is shaped so as to give a 
spherical bearing surface against the cone, a form in- 
troduced by Mr. Gjers some years ago as a substi- 
tute for the plain conical bells previously used. 
The bell is worked by a simple balance lever and 
hand lifting gear. 

Each furnace is built of firebrick throughout ; 
the lining being of the best firebrick in lumps 24 in. 
long by 6 in. thick, and the pillars and outer casing 
being of an inferior class of firebricks of the ordinary 
size. Between the inner 40d outer shell there is 
a + 1 in. wide filled Up with fireclay, but no 
sand space. The furnaces are not cased with iron 
plates, as is the case with many furnaces in the 
Cleveland district, but they are well bound with 
6 in. by #in. hoops, placed at a short distance apart 
near the lower part of the furnace, the intervals in- 
creasing retell the top. Eight vertical rods pass 
from top to bottom outside the hoops to serve as 
guards in the event of a hoop bursting. No such 
accident, however, has hitherto taken place at the 
Ayresome Works. The lower part of the hearth is 
surrounded by water boxes, these boxes being bolted 
together so as to form a continuous hoop, which 
supports the brickwork. These water boxes also 
serve to effectually stop any iron which may by any 

sibility force itself through the joints of the 
earth bricks. As the segments, also, form inde- 
pendent water boxes, it is possible, by noting the 
temperature of the water, to obtain an indication as 
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to whether one side of the furnace is working hotter 
than the other. The arrangement of cast-iron 
rings by which the boshes are supported is clearly 
shown by the vertical section on the opposite page. 
It will also be seen from the section and the accom- 

anying views that each furnace is supported by 
four brickwork pillars, connected by invert arches 
bearing upon a spreading bottom, 54 ft. in diameter, 
so that a firm foundation is obtained. 

The gases are led off from each furnace through 
side openings provided just beneath the hopper, 
and are conducted through ‘‘ downcomer” pipes, 
about 5 ft. in diameter, to a flue or culvert, which 
conveys them to the blast-heating stoves and the 
boilers, where they are utilised. e furnaces are 
each blown with three tuyeres, these tuyeres being 
fixed in water plates in each breast. The blast is 
supplied at a temperature of 1150° Fahr. and a 
pressure of 41b. per square inch at the tuyeres ; 
and, with the furnaces making about 375 tons of 
iron per week each, the quantity of blast supplied 
is about 5750 cubic feet per furnace per minute. 

The blast-heating stoves are of a pattern success- 
fully introduced by Mr. Gjers at several works, and 
their construction is shown by the engraving on the 
present page. By reference to the general ae of 
the works, given by us in our number of the &th 
ult., it will be seen that there is a block of six 
stoves to each furnace, the four blocks being ar- 
ranged in a line with the blast main from the blow- 
ing engines running along the back of them. Each 
stove of each block is, however, perfectly indepen- 
dent of the others, valves being provided for shut- 
ting off each stove from both the hot and cold blast 
mains, 

Each stove is about 14 ft. 6 in. long by 8 ft. 6 in. 
wide, and contains fourteen double-legged cast-iron 
heating pipes, these being placed in two groups, 
seven in each, the pipes forming each group being 
inclined so that they meet at the top, as shown in the 
section, Fig. 1. The pipes aré of flat section, each 
being 16 ft. long and 21 in. by 6in. outside, and the 
internal surfaces being fluted for the purpose of 
obtaining greater stiffness, and also to somewhat 
increase the efficiency of the heating surface. Each 











qmeauer 
set of pipes has its separate blast main, from which 
the pipes spring, each main having in it stops which 
cause the blast to pass up one leg and down the 
other of each double pipe. Each stove exposes 
about 2340 square feet of heating surface, there 
being, say, about 8000 square feet of heating sur- 
face in each group of six stoves. 

The cold blast main passes, as we have said, alon 
the backs of the stoves, and each stove is connec 
with it by a branch furnished with a valve, and 
leading down to a breeches pipe, which distributes 
the blast to the mains of the two groups of pipes. 
At the other end of the stove a similar breeches 
pipe collects the hot blast from the mains of the two 
sets of pipes, and delivers it into a main lined with 
fire brick, which conducts it to the ‘‘ horse-shoe 
main” round the furnace. 

As it will be seen from the sections on the present 
page, each stoveis provided with a common fire grate, 
but this is only used in the event of stoppages, the 
stoves being under all ordinary circumstances fired 
with gas exclusively, and the fire grates being 
closed up. The gas is consumed by an arrangement 
of burner designed by Mr. Gjers in 1857, and now 
very extensively used in the Cleveland district. 
This burner, which is shown in the section Fig. 2, 
consists of a horizontal mouth-piece, to which. the 
gas is supplied by a vertical pipe fitted with a slide, 
while the supply of air enters through three air 
pipes which traverse the mouth-piece. The admis- 
sion of air to the air pipes is regulated by a disc at 
the outer end, this disc turning on a centre and 
having holes in it, which can be made to correspond 
more or less accurately with jr arm of the air 
pipes. The gas, it will be noticed, is introduced at 

the opposite end of the stove to that at which the 
fire grate is situated, and it is thoroughly ignited in 
the flue leading from the burner, the Fae filling 
the stove, and the products of combustion escap- 
ing through the two wrought-iron chimneys 
leading one from each side of the top arch. Blast 
heating stoves of the pattern above described are 
found to give very good results, and they are now 
largely employed in the Cleveland district, 

(To be continued.) 
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FOREIGN AND COLONIAL NOTES. 

Brazilian Tramways.—The -Rio de Janeiro street railway 
did a large business oy | the carnival ; in. three days the 
omnibuses running upon the line carried 78,000 passengers. 
Nearly an equal number of passengers were conveyed by the 
Botanical Gavin Railroad Company’s cars. ways 
appear to be extending in Brazil; the president of the 
province of Rio Grande do Norte has invited tenders for 
the construction and working of a line connecting its port 


with Mosoro. 
The Detroit Tunnel.—This interesting work, it ig stated, is 


advancing at the rate of 6 ft. 24 hours, the masonry 


work following the excavation, Working operations are 

obstructed by a bed of quicksand at,the bottom of the tunnel, 
from which a current of witervimpregnated with 

x minute. The boulder 

+ OS the progress of the. 

‘the tunnel is 118 it. below the 


flows at the rate of five 
stones embedded in the 
excavations. The bot 
surface of the Detroit River. 
Steam Navigation in the Levant.—The. A the first | 
vessel of the new Trinacria line of steamers general traffic, 
between italy and the Levant, has arrived at Constant 
Trinacria was the ancient euro  three-armed”. Sicily, and 
from this the new line takes its ede 


Canadian Railways.— At ° 
Parliament of the Dominion of ‘Canad 
for an Act to incorporate the Pacifie Railway Com- 
pany. An application willbe made for an Act to ineor~ 
— a company to construct @ railway from ‘Toronto: to 

ttawa, with power to connect with existing or projected 
railways in the Dominion. The Canada Central Railway 
Company will also apply»for’ powers’ to extend their line 
across the French River to Saulte Ste. Marie. 

Traffic for the Sues Canal.—No fewer than 16 steamers 
were recently in Rangoon Harbour, loading with rice to be 
conveyed ‘to Europe vid thé Suez Other steamers 
were shortly expected at the port, 

The Austrian Lloyd’s.—A tiffin took place a few days since 
on board the Austrian Lloyd's steamer Urano, lying for the 
time in Bombay Harbour, Since the opening of the Suez 
Canal, the Austrian Lloyd’s has despatched to Bombay, at in- 
tervals of a month, one or two sma!! cargo boats, such as the 
Apis and the Sphinx, and so encours gin s has been their success, 
both in freight and passenger trate, that the directors have 
resolved to extend the @oope of the company’s enterprise in 
the East. They have began. to send out vessels 
at more frequent intergala with greater speed and tonnage, 
and fitted up with every requisite for passenger accommoda- 
tion. The first vessel which has been put on the Bombay 
line is the Urano, and on ber arrival in harbour last week, 
Mr. Gumpert, the Consul-General for Austria, and local 
agent for the company, issued invitations to a numberof 
gentlemen interested in the development of steam navigation, 
to a tiffin on board the Urano, by way of celebrating the 
event. 

Development of Manitoba.—The Secretary of State of the 
Dominion ot Canada is advertising for land surveyors for 
service in Manituba, The policy of the Dominion Government 
appears to be to open up Manitoba and the great North- west 
for immediate settlement. 


Brasilion Telegraphy.—In connexion with sundry projects 
which have been matured to brirg Brazil into telegraphic 
communication with the rest of the world, it may be noted 
that Mr. Wilson, manager of the Para Gas Company, has 
oe a proposal to the president of the province for 
aying a cable between Para and St. Thomas. 


Population of Bombay.—A census recently published of 
the erty and island of Bombay shows a considerable decrease 
in the number of inhabitants. In 1864, a census showed a 
shore population of 758,980, and a harbour population ot 
82,582. The returns of the harbour population under the 
present census are not yet completed, but a rough calculation 
of the shore population shows that the inhabitants number 
= 234, showing a decrease of 159,782, as compared with 

Sut. 


South Brazilian Railway.—An imperial decree authorises 
the South Brazilian Railway Company to commence working 
operations in Brazil. The enterprise has been formed in 
Kngland with the object of working the coal mines of Con- 
dista, in the. province of Rio Grande do Sul. ‘he line is 
required to convey the minerals to the shipping port. 


Rails for Canada.—At a mveting of the directors of the 
Hamilton and Lake Erie Railway, a contract for the rails re- 
quired between Hamilton and Caledonia was awarded to a 
gentleman now in London (G.B.) A cable despatch has 
since been received stating that arrangements have been 
made for the immediate shipment of the rails. 


A Seoteh Dredger for Buenos Ayres.— Messrs. T. Wingate 
and Co., of Whiteineb, have completed a small dredger for 
the Buenos Ayres Government. The dredger is of lvU tons 
burthen, builders’ measurement, and she is fitted with engines 
of 15 horsé power nominal. The dredger will be comienee 
in the execution of extensive harbour vorks at Buenos Ayres. 


Grand Trunk Railway of Canada.-- Ii 1867 the gross re- 
ceipts ofthis line were 6,360,868 dollars, while in 1871 they 
rose to 8,313,014 dollars, showing an increase of nearly 
2,000,000, dollars in tour years, or about 30 per cent, The 

roatest.anaual angmentation occurred in 1871, the receipts 

aving increased oyer 1870 by. 1,043,273 dollars, or about 
14} per cent. in one year. Up to the close of last year, about 
110 smiles of steel rails had Lest laid upon the main line. 
Nearly 200 milda ‘of steel rails will be laid during the present 
year, and in about four years the whole of the main line wil] 
be laid with steel, and all the iron removed. Considerable 
improvements have been made in the station buildings; a 
new passenger station at Toronto will be the largest and 
finest in the Dominion, and will be occupied before the close 
of the present year. Twenty-two new first-class passenger 





cars have been added to the rolling stock during the last two 
ears. In three years about 2500 additional freight cars 
we also been put upon the system. 

Belgian Locomotives in Turkey.—The Roumelian Railway 
Company have ordered in Belgium three special locomotives, 
and nine elegant — for the exclusive use of the Sultan 
and the Imperial family. This plant is expected to be de- 
livered very shortly. 

Forests in Ceylon.—The question of railway extension in 
Ceylon has brought in its train the subject of forest conserva- 
tion. It is proposed to send officers to India to learn the 
secrets of forestry. 


4: @rené Drunk Locomotives.—The “loco” department of the 


k‘Railway Company of Canada has been y- 
ing increased energy of late. During the last few years a large 
numberof dld'engines have been broken up, and new ones, 
of improved construction and greater power, have been 
sup in their stead. Last year twenty additional new 
en, were ordered, and this year orders have been given 
for thirty more. The engines ordered this year are to be 
delivered. by December 1, 1872, at latest. 

‘Chilian Progress.—A pioneer boat of the Freneh General 
Transatlantic Company’s new line between Valparaiso and 
Panama, the Ville de Bordeaux, left Valparaiso for Panama 
and intermediate ports March 1. The contractor for the 
San Feli and Liaillai Railway, Mr. J. M. y, has 
deli the line to the Chilian Government. ; 

Sovtch Dredgers in Brazil.—A dredging fleet built by the 
well-known Olyde firm of T. Wingate and Co., for the im- 
provement of the Rio Sao’ Goncalo navigation in Brazil, 
commenced operations with success and éclat in January. 
The day on which work was begun on the bar was observed 
as a general holiday. 

Ships for Turkey.—Faik Bey, a captain in the Ottoman 
avy, and first aide-de-camp of the Grand Vizier, has been 
sent by His Highness on a professional mission to England 
in.connexion with the pure of ships for the Turkish 
Government, and other matters. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Wilson and Cammell Patent Wheel Company.— 
Amongst the new companies registered during last week was 
the * Wilson and Cammell Patent Wheel Company.” This 
company has a capital of 5,000 shares of 100. each, and the 
business will be carried on at Dronfield, near Sheffield. As 
stated a few weeks ago, the works are in course of erection, 
and are expected to be completed in about four or five 
months from this time. When in operation a very large 
number of men will be employed, and a great impetus given 
to the town of Dronfield and its vicinity. 


The New Plant Works of the Midland Railway Company 
at Sheffield —I hear that the necessary surveys for these 
works are being made at Grimesthorpe, near Sheffield, and 
that operations are likely to be commenced at an early date, 


Messrs. Brown, Bayley, and Dizon's new Works at 
Sheffield—The new works of Messrs. Brown, Bayley, Dixon 
and Co., at Pothouse-lane, Attercliffe, Sueffield, are being 
pushed forward very rapidly. Part of the establishment is 
now in active work, and most of the-shops are roofed. The 
firm may very well be expected to be in full swing in a few 
months however. It is stated that they are already in receipt 
of numerous and good orders. 

Alterations, §c., of Works at Sheffield.—Messrs. Vickers, 
Sons, and Co. (Limited), of the River Don Works, Bright- 
side, Sheffield, have just erected a new forge shed, and are 
putting down a large additional steam hammer, the bed, 
&e. of which have been supplied by the Sheepbridge Iron 
Works, near Eckington. It is also stated that the same 
firm are negotiating for a further quantity of land near their 
present works, whereon an extension of the premises can be 
made when required. The pew works of Messrs. Sanderson, 
Brothers, and Co. (Limited), at Darnall-road, Sheffield, are 
in a forward state, including the new offices. 1 understand 
that the firm intend to erect a quantity of additional steel- 
converting furnaces, bringing up the total number to up- 
wards of 100. 


Lead Mine Flooded near Bakewell.—The Magpie Lead 
Mine, near Bakewell, North Derbyshire, which was flooded 
about two months ago, is now being freed from water as 
quickly as is practicable, and the men have been enabled to 
resume work. 

Export Coal Trade of South Yorkshire.—A very well 
attended meeting of the South Yorkshire Coal Owners was 
held at the King’s Head Hotel, Barnsley, last week to, con- 
sider the future prices of steam coal for exportation. Mr. 
Stewart occupied the chair. After some discussion it was re- 
solved that an advance of one shilling per ton be made upon 
steam coal for exportation, in order to meet the probable re- 
duction in house coal, which usually takes place in April and 
obtains throughout the summer. 


Mining Matters in Yorkshire-—A meeting of the owners 
of the principal thin coal mines in the West Riding was held 
on Thursday last at Bradford to consider the Mines Regula- 
tion Bill, especially as tothe employment of boys in collieries. 
Mr. Evans, of the Bowling Iron Works, presided, and a de- 
putation to Mr. Bruce—consisting of Messrs. Wickham, N. 
Symth, of Low Moor, Armitage, of Farnley, and Wheatley, 
ot Mirfield—was appointed to convey to that gentleman the 
opinion of the meeting in favour of boys from ten to twelve 
years old working on half time. The Miners’ Union of West 
Yorkshire have addressed a communication to their employers 
asking that ina month hence, the working time at the bottom 
shall be eight hours in twenty-four for the first five days of 
the week, and that where the wages are paid on the Saturdays 
the pay-clerk shall be ready to pay at twelve o'clock. They 
also ask for sixpence per shift extra for night-shift working, 
and that where miners are compelled to use the safety-lamp 











some extra remuneration be granted, as the use of the lamp j 
injurious to the eyes of the workmen. ” 


New Colliery at Dronfield—The new colliery of M 
James Scien ant Son, Dronfield, is being pushed heme 
very perseveringly, and when ~— will not. be the least 
im nt colliery in the district. e@ Messrs..Rhodes have 
sec a ve e coalfield in the Unstone Valley, and for 
keeping it free from water, a large Cornish engins, 500 horse 
powers being put down. It is served by four lange boilers, 

@ pumps consist of a lift 18} in. in diameter, with a plunge 
of similar size. The winding engine is to have two cylinders 
and the machinery in connexion therewith is ealeulated to be 
equal to raising al 1000 tons of coal per day. “Two donkey 
engines for subsidiary purposes tnd for washing 
slack for coking purposes are-also to-béypr An ex. 
tension of the Fe ory Boerne Freed 
nating at the Unstone e Com 8 offices, will 
be made to Messrs, Rhodes’ colliery, a diatance of about half 
amile. The shafts, which have to be sunk a few yards 
deeper, are approaching completion. The bed of coal to be 
worked is the Silkstone, 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MipprEsBRoveH, Wednesday. 

The Cleveland Iron Trade.—Yesterday in consequence 
of the Easter holidays, there Was a small attendance on 
’Ohange, at Middlesbrough. “The market, however, was 
stiffer, although very little iron changed: s. For the 
ee few days iron has been sold at rates higher than those 

itherto quoted. In some instances considerably more than 
90s. per ton has been paid for No. 3. Of course immediate 
delivery has been the condition which those purchases 
have been made, but there is‘no'doubt that on account of the 
urgent demand for all kinds of pig iron No. 3 cannot be 
bought now for less than 87s. 6d. per ton, or at the lowest 
and long delivery, 85s. The pig iron trade is in an exceed- 
ingly healthy state. Although the total make is so large 
and is increasing so rapidly, the demand is so heavy that all 
the available blast furnaces for the next twelve months will 
be kept constantly going. Shipments are brisk, and the local 
consumption owing to the several new finished iron works 
recently established on Tees-side, is greater than ever. 


The Finished Iron Trade.—There are plenty of rail orders 
in the North of England to keep the mills going for months, 
Inquiries, too, are satisfactory. With regard to plates and 
angle iron, however, it isa factthat the inquiries are not 
nearly so great. This is owing tothe ship builders finding 
that the demand for new steamers has been suddenly checked 
owing to the high prices quoted. Other kinds of finished 
iron sell well. 


The Labour Question.—Last week we stated that the 
uestion of the wages of iron workers in the North of 
ingland would soon have to be discussed. It is now defi- 

nitely asserted that the books of the ironmasters having 
been examined by Mr. Waterhouse, accountant, London, the 
employers are in a position to advance the wages 5 per cent. 
from the Ist April. Whether the men will be satisfied or 
not with this increase, it is to be hoped that they will settle 
in an amicable manner any difference of opinion there may 
be between them and the masters. 


Railway Travelling.—The good example of the Midland 
Railway Company, who commenced this month to run third- 
class carriages with every train, has been followed more or 
less by several other railway companies, including the 
powerful North-Eastern. The passenger traffic so far has in 
all cases been considerably increased. 


Tramways in the North.—It has been suggested that 
tramways should be laid down in Stockton and Middles- 
brough, and that those towns where so many iron works 
exist should be connected by tramways. There is not the 
least doubt that tramways in those towns would be a great 
boon. Increased means of communication is the great want 
on Tees-side. : 

Danks’s Puddling Machine——On Thursday next Messrs. 
Hopkins, Gilkes, and Co., Middlesbrough, will exhibit pub- 
licly the Danks puddling furnace, which they recently 
erected. They have added a squeezer to their plant, so that 
they can now puddle iron completely by the Danks process. 
A large number of iron masters and others interested in the 
iron trade are expected to be present. 

Engineering.—There is nothing new at present in en- 
gineering in the north of England. 

The Mines.—There is great activity at the ironstone 
mines in Cleveland, but on account of the holidays the out- 
put is much less this week. Coal and coke is still very high 


priced. 








Tue 35-ton Guns.—The nine 35-ton guns, the manu- 
facture of which has been completed at the Royal Gun 
Factories, are now undergoing “ proof” at the butts in the 
Royal Arsenal practice ground, the ordeal to which they are 
each to be subjected being three rounds only—two with the 
ordinary service charge of 1101b., and one with the proof 
charge of 1151b. of gunpowder—a more severe strain than 
they are ever likely to have to endure again. Four have 
already passed the test satisfactorily, and one is to be tried 
on every day in this week. The Explosive Committee 1s 
taking records of the pressures indicated by the several 
rounds, in order to add to its e iences on the subject. 
The original gun, which still retains its soubriquet of “ The 
Woolwich Infant,” remains in front of the butts inactive, not 
having fired a shot for some months past, ever since the 
trial was made which proved the non-importance of the in- 
jury done to its steel lining. The belief, however, is thet it 
will be relined with a new steel tube, and sent into service 
with its sister guns, all of which will be ready in a few days 
to take their places in the turrets of the new ironclads.— 
Daily News. 
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Harpina, C.E., of 176, Broadway, New York, who 
is our accredited representative. 
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BERT begs to state that subscribers in the United States 
can be supplied with ‘‘ ENGINEERING” from this 
office, post free, for the sum of ll. 14s. 8d. ($8.32, 
gold) per annum, payable in advance. 








NOTICE OF MEETINGS. 

THE INSTITUTION OF OIVIL ENGINEERS.—Tuesday, April 9th, 
discussion upon Mr. J. H. Latham’s paper on the “ Soonkésala 
Canal of the Madras Irrigation and Canal Company.” 

THE SOCIETY OF TELEGRAPH ENGINEERS.—At the Institution of 

vil Engi ‘8, on d Jay, April 10th, adjourned discussion 
on & paper read by Captain P. H. Colomb, R.N., “On Telegraphy 
at Sea.” A paper will also be read by Mr. Warren on the 
‘‘Application of Calculating Machines to Electrical Computations,” 
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THE MEASUREMENT OF SHIPS. 

_ ONE of the most useful of the minor recommenda- 
tions of the Committee on Designs has been 
promptly adopted by the Admiralty. The com- 
mittee call attention in their Report (page xviii.) to 
the ‘‘ very misleading and inaccurate measure of the 
real size and displacement of a vessel afforded by 
the common ale of classifying ships according to 
What is termed ‘ builders’ measurement,’” and add, 
‘ We observe that, in order to obtain the requisite 
displacement within the prescribed limits of builders’ 
measurement, forms which are manifestly disadvan- 
tageous, have not unfrequently been adopted. A 
similar objection applies to ‘ nominal horse power,’ 
as applied to marine engines. We beg leave to 
recommend that the use of these terms be discon- 
unued, and that the mass of a ship be described by 

displacement,’ and the power of her engines by 

“indicated horse power.’” This month's Navy List 
accordingly contains the following note: ‘‘ The ton- 
an and horse power given are the weight in tons, 
and the indicated horse power of the engines, The 


figures in parentheses show the tonnage old mea- 
surement, and the nominal horse power.” 

This is a change for the better, and must be a 
source of some satisfaction to the able naval archi- 
tects of the Admiralty, whose designs have always 
been liable to be depreciated by some unfair com- 
parison, based upon nominal tonnage, with previous 
ships of, probably, quite a different build and in- 
tention, although it must be admitted that, asa 
rule, the old and fallacious comparison of tonnage 
and horse power tells in favour of the more recent 
ironclads, whose displacement is great compared 
with their nominal tonnage, and whose engines 
give out an indicated horse power not dreamt of a 
few years back. We think, nevertheless, it would 
be better to define the new tonnage more clearly 
than “as weight in tons” merely, and horse power 
than as “indicated.” The note should state whether 
the power given is the greatest ever realised, or 
that recorded on the first speed trials at the 
measured mile, In most cases the figures would 
be the same, but it would be well to have it stated 
under what circumstances the power given was 
indicated, As regards “ weight in tons” the note 
should say whether it is the displacement as designed 
which is given (the word displacement should not 
have been dropped), or the ascertained displace- 
ment when ready for sea, with all coals and stores 
on board, Alterations while building are so much 
the rule in modern warships, that the designed dis- 
placement is usually exceeded, and we look with 
some suspicion upon the exact agreement in dis. 
placement of the five Indian troopships (sister 
vessels) which all appear to displace the same to 
an ounce—62]] tons. No doubt they were meant 
to do so, but it is scarcely possible they can do so in 
fact, and the designed displacement is so largely 
departed from in some cases—though it may not 
have been in the case of the Indian transports—that 
it cannot be depended upon as an accurate index of 
‘*size.” Suppose the displacement of the Captain 
had been so given ! 

Short of a Table, giving full particulars of size, 
speed, armour, guns, coal supply, &c., for each 
ship, it is impossible to form an estimate of her 
proper place in the Navy List, and even with all 
particulars given no two persons would be likely 
to come to the same conclusion. One sighs for the 
good old days when every ship was powerful just 
in proportion to her tonnage, or her number of 
guns—for cither was a sure guide, though there was 
a sadly ‘‘ nominal” element even then in the number 
of guns, During the long war a class of light 
large-bore guns (called carronades, from the famous 
Carron Foundry in Scotland, where they were first 
cast), throwing heavy shot, with very small charges 


ace! of powder, were introduced, and were found very 
24 | effective at short ranges. ‘* My Lords” adopted them 


largely, and thereby stole a long march on the 
French. In the first frigate action in which the 
new guns took part, the English frigate commenced 
the action by firing an 8in, carronade from her 
forecastle. ‘The shot fell on board the Frenchman, 
who promptly concluded that if 8 in. shot (then an 
unheard of calibre) proceeded from his enemy’s 
forecastle, something very terrible must be expected 
from her main deck, and, with overmuch of the 
better part of valour, surrendered without ventur- 
inga reply. But though carronades proved so useful 
as to become a portion of every ship's “ establish- 
ment of guns,” my lords ignored their presence 
on board ship altogether, and for years a ‘“‘ 36-gun” 
frigate meant a frigate of 44 guns at least. The 
present Admiralty is not so wedded to ancient ways, 
and the misleading measurements of recent times 
have been surrendered on the first serious attack. 
Nevertheless, we may still seek in vain, and always 
must, we suppose, for any definite means of com- 
paring the fighting powers of war ships. Displace- 
ment, though giving roughly a good idea of com- 
parative cost, which depends more upon the weight 
of iron used than on anything else, tells little more. 
The Minotaur, displacing 10,627 tons, would be no 
match for the Bellerophon, displacing 7551 tons, 
which is equal to the Minotaur in armour, nearly 
equal in speed, superior in armament, and incom- 
parably superior in handiness and ramming power. 
The Warrior, displacing 9137 tons, would be be- 
neath the Bellerophon’s notice, while the Fury, 
still displacing less than the Minotaur, might almost 
defy the whole fleet, by virtue of her 35-ton guns, 
12in. armour, and 1600 tons of coal. 

Assuredly it will be amongst an admiral’s most 
troublesome duties in future wars to appraise the 








fighting value of his ships, and to apportion their 


special tasks. If Nelson had one 90-gun ship in 
his fleet, and all the rest were 74's, he knew at 
once which to detach to deal with the enemy’s 
most powerful vessel, but a British admiral would 
be puzzled now to choose between the Sultan and 
the Monarch, or even between the splendid but 
unwieldy Agincourt and the small but handy Van- 
guard. No doubt this diversity of type is an evil, 
but it is impossible to bid naval architects stand 
still, while it is only unpractical enthusiasts like 
Admiral Elliot, who would build a complete navy 
right off upon any cut-and-dry scheme—to be 
immediately rendered useless by the improvements 
of other powers, So long as our ships continue to 
improve as steadily as, on the whole, they have 
improved since Mr, Reed took office, no one will 
desire to check this diversity of type. We could 
wish, however, for rather clearer classification in 
the Navy List. Why, for instance, are the Blanche 
and Dido, of 6 and 8 guns, honoured with the title 
of “ship,” hitherto reserved for line-of-battle 
ships or large ironclads, while their sister vessels, 
the Spartan and Tenedos, of 8 guns each, bear the 
usual title of “sloop.” All are of 1755 tons dis- 
placement, and 350 nominal horse power, and are 
specimens of a recent class of wooden sloops. The 
Thetis, an improvement on the same class, dis- 
placing 99 tons more, but with the same horse 
power, carries 13 guns, and is called a corvette, 
Surely the armament of both classes cannot be the 
best possible. 

The comparison between indicated and nominal 
horse power in the different ships is interesting, 
netuitistending the uncertainty which prevails 
as to what nominal horse power means, The 
performance of some of the large recent engines 
is very good indeed; thus Hercules and Sultan, 
of 1200 nominal horse power, indicate 8529 and 


8629 respectively, or over seven times. Vestal 
(not a very recent vessel), with 300 nominal, gives 
2154, and Dido, with 350, gives 2518. The Juno, 


dating from 1866, with engines of 400 horse power, 
indicates only 1090—the result, we hope, of a mis- 
print. 

It is impossible to read the committee’s remark 
on the possible injury to designs arising from the 
present arbitrary rule of measurement, without 
thinking of the ruin which has come upon yacht- 
building, as a science, through this cause. The 
usual rule is to multiply length by breadth, and the 
product by half the trend; assumed to represent 
the depth. This is not a bad proportion to build 
to, if observed, and will give probably a combined 
maximum of buoyancy, stiffness, accommodation, 
and safety, with speed. But the rule encourages 
builders to diminish beam, and make up for it by 
excessive depth, as to which no penalty applies. 
By enormous “ pendulum keels” of iron or lead they 
are able to recover the stability lost through narrow- 
ness, and to carry a large spread of sail. Such craft 
want a bottomless sea to swim in, while their over- 
weighted hulls cut through the waves instead of 
rising over them. They are wet, dangerous, and 
cramped, and require a crew they have bo room for, 
to handle their overgrown spars, while for speed 
they would have no chance against a roomy light- 
draught yacht of reasonable beam, and of the same 
displacement or cubical size. But the rule insists 
that the broad yacht shall be accounted a deep one, 
and the narrow yacht a shallow one, irrespective of 
facts, and ‘* tonnage” and time allowance are 
measured accordingly. Thus favoured, the racing 
machine has it all her own way, and yacht-building 
on any reasonable principle is almost extinct. No 
doubt, as the Committee hint, the same rule ex- 
plains the long straight sides of our men-of-war, as 
well as mercantile steamers. 

Given a steamer displacing 2000 tons, and it is 
no doubt advantageous, commercially, to cut her in 
half; and increase her displacement to 3000, by in- 
serting a straight piece amidships. Her lines re- 
main as before, so that the same power will drive 
her at nearly the same speed, while she carries cent. 
per cent. more cargo at least. There is a certain 
danger of unseaworthiness if this process is carried 
too far, but insurance covers all that, and the mer- 
chant is content. But it does not follow, as many 
naval architects appear to think, that a new ship, 
to displace 3000 tons, should take exactly the form 
of the lengthened ship. By giving her more beam 
amidships, and the same displacement, and having 
the sides nowhere parallel except just admidships, 
the lines of the new vessel may be so much 
fined as to give the same speed with less power ; 





or the lines may be fined only enough to secure 
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the same speed, with the same power, but with 
extra displacement. With the increased beam, 
greater seaworthiness will be secured. In war- 
ships beam is never too small for seaworthiness, 
but the Committee evidently anticipate that 
by doing away with “ builders’ measurement,” 
naval architects will be induced to give such extra 
beam, combined with finer lines, as will enable 
engine power and coals to be economised, and 
arnour increased in proportion. It is understood 
that Mr. Froude is carrying out some official experi- 
ments in this direction, by consent of the Admiralty, 
and it is possible that his present labours will be as 
beneficial to the science of naval architecture as 
those which have already made him famous. 








THE AUSTRALIAN OVERLAND 
TELEGRAPH. 

Ir seems almost strange that in these times of tele- 
graphic progress and extensions, we should actually 
possess a long length of submarine cable, sub- 
merged, in perfect working order, and yet utterly 
valueless to the public. It is, indeed, the case, and we 
have hitherto refrained from calling attention to the 
fact in the hope that the matter would be remedied, 
but week after week has passed by, until months 
‘have elapsed since the cable was laid, and yet we 
are without its utility being brought into the public 
service. 

We allude to the Australian cable, laid from 
Banjowangy, in Java, to Port Darwin, in Australia, 
submerged, as far back as November 22nd, 1871, 
and now lying useless in consequence of the non- 
completion of the land lines in Australia. It must 
be acknowledged that there are, and have been, 
many difficulties in the way of the completion of the 
land lines, but still there must be something radi- 
cally wrong in the fact, that a long and valuable 
submarine cable should remain for so great a time 
unused. To understand the question in a proper 
light, it will be necessary to give some history of 
the cable. 

The British Australian Telegraph Company made 
its appearance in January, 1870, in connexion with 
the various Submarine Telegraph Companies 
between England and India. ‘The object of the 
company was to establish telegraphic communica- 
tion with the colonies of Australia, Tasmania, and 





pass through a ¢erra incognita, doing little or no 
good, and costing an enormous sum for annual 
maintenance; the other a shorter route, on the 
other hand, would pass almost entirely, saving at 
the commencement, through colonised districts, and 
would serve such important places as Burketown, 
Cardwell, Rockhampton, Brisbane, Sydney and 
Melbourne, and thence to Adelaide and to Tas- 
mania, 

The more we look at the matter the less compre- 
hensible is it that such an arrangement should have 
been brought about. It cannot be for commercial 
advantage, that is evident, and it could only be, 
therefore, for political reasons; it is a matter of regret 
that the money of the colony should have been so 
wasted; it must also be remembered that the non- 
completion of the overland line renders the cables 
useless, and, consequently, allows a large amount 
of capital to lie idle. 

The original line was to have cost 52,000/., the 
Port Augusta line was estimated at 108,000/., and 
already 220,000/. have been expended, and the line 
still remains incomplete. 

There have been numerous difficulties in ore 
cuting the work. In the first place the length is in 
excess of that estimated, and it may be imagined 
that to carry wire and material across an unknown 
country must necessarily be a matter of great diffi- 
culty. This has proved to be the case, for, although 
a large portion of the line has been constructed, 
there remains a comparatively short portion which 
it seems is impossible to erect or to traverse with 
horse expresses, 

Our latest advices from the colonies inform us 
up to the beginning of February that the lines had 
arrived at such a stage that telegrams were then 
expected through. We are now two months later, 
and practically are in statu quo. The southern 
portion of the line from Port Augusta, at the head 
of Spencer’s Gulf to the end of the fifth section 
beyond Central Mount Stuart, is ready for work. 
During December and January operators were 
stationed at different points along the line, and tele- 
grams came down from the Alice Springs in the 
MacDonnel Ranges in the first week of the year. 
These ranges are 1100 or 1200 miles from Adelaide. 
On the 15th of January the working party, under 
Mr. Clarke, was pushing on from the Alice Springs 
to the end of the fifth section, 300 or 370 miles 
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800 miles, thus bringing the cable into communi- 
cation with the principal points in the colonies. 

The contract for the work was taken by the 
Telegraph Construction and Maintenance Company, 
who undertook to complete the line by the end of 
last year, this referred to the land lines as well as 
the cables; the latter are complete in every 
respect, the former are not, the reasons why we 
will presently show, but state here that as regards 
their non-completion the contractors are in no way 
to blame. 

Soon after the company was formed, other 
arrangements for the land lines were set on foot, 
and the South Australian Government entered into 
arrangements with the company for erecting, at the 
colonial Government's expense, a land line across 
the continent direct from Port Darwin to Port 
Augusta, near Adelaide, a total length of 1400 
miles, of which the estimated cost was 108,000/. 
The land line was shortly afterwards commenced, 
and was supposed to have been in working order 
by the date the cable was to be laid. 

Necessarily, the portion of the contract relating 
to the erection of the land line to Burketown was 
altered, and the contractors reduced the amount of 
their contract by 52,000/., which may, therefore, be 
taken as the estimated cost of the 800 miles of line 
from Port Darwin to Burketown, 

It is a matter of the greatest possible surprise to 
almost every one that these arrangements were 
completed, and the astonishment was great when 
the colonies of Queensland and New South Wales 
allowed the South Australian Government to steal 
such a march upon them. Queensland was only 
800 miles off, telegraphically, from Port Darwin, 
whilst South Australia was at the least as much as 
1400 miles; on the one hand, the long route would 





be borne in mind, that this portion of the route is 
common to the Adelaide and Burketown routes, 
——_, being about 400 miles from the Roper 
River. 

As soon as the end of the fifth section had been 
reached, Mr. Clarke's instructions were to des- 
patch a party across the gap with a telegram for 
England. The non-arrival of the message naturally 
leads one to the supposition that for the present the 
gap is impassable; it is not difficult to imagine 
natural causes which would produce such a result. 
As soon as ‘the message had got through and the 
party had returned it was intended to bridge across 
the gap by horse expresses. The difficulties encoun- 
tered in this gap were not improved by the presence 
of blacks, who, it appears, had already murdered 
one man. 

The difficulties attending this route, should it be 
found possible to complete it, are quite sufficient to 
cost a large sum for maintenance, and what is 
worse, are sufficient to shake belief in the line 
as a direct means of communication between such 
important points. The telegraph should be reliable 
and depended upon, but, as it is evident that such 
is not the case, an alternative line is absolutely 
necessary ; this is easily accomplished by a line 
across the first route proposed, viz., to Burketown. 
There is no question about the matter at all. This 
line must be erected, and the sooner the better ; in- 
deed, it is a pity that it was not done at first. 

What is, then, the present position of affairs ? 
We possess telegraphic communication with Aus- 
tralia, — valueless for the present, in conse- 
quence of there being two gaps which cut us off 
from the existing colonial lines. The first gap is in 
the new lines being erected, and appears caused by 
the difficulty, if not impossibility, of overcoming 








some obstacles which nature has placed in the way; 
the second gap is between two already existing 
lines, the submarine cable and the Queensland 
colonial lines, which appears from the supinenesg 
and want of energy of the colonists likely to re. 
= unfilled. 
ere is now an opportunity for the Queenslan 

and New South Wile guvmncia to tis 
themselves and benefit their colonies by erecting 
this short length of line, and bringing at once all 
their important towns in direct telegraphic com. 
munication with China, India, and Europe, instead 
of allowing them to go the round-about way through 
Adelaide. We are all anxiously awaiting the com- 
pletion of an overland route, so that we may obtain 
some use for our cable, now reposing unemployed 
and unremunerative ; and, as the period does seem 
somewhat indefinite when the South Australian line 
will be complete, we can but trust that some ener- 
getic measures will be at once undertaken to erect 
the Burketown line, and thus give us communi- 
cation direct, and what would be equally desirable, 
should the other route be completed, an alternative 
line, 








THE INTERNATIONAL EXHIBITION, 
1872. 

A LITTLE more than three weeks hence the inau- 
guration of the second of the series of annual In- 
ternational Exhibitions at South Kensington will 
take place, and although the arrangements generally 
have progressed, there yet remains a good deal to 
be done. No doubt much may be effected between 
the present time and the day of opening, but the 
shoulder will have to be put senair to the wheel 
in some quarters, or the 1st of May will open upon 
very much incompleteness. The Exhibition will of 
course take place as before, in the permanent build- 
ings flanking the Royal Horticultural Gardens, and 
in the Albert Hall, There will also be available, 
the Indian Court and the French Annexe, on the 
eastern side of the main building, as well as the 
machinery annexe on the same side. In addition 
to these annexes there are two more now in course of 
construction, one for Belgium, and the other for 
Queensland. The Belgian Annexe is a permanent 
brick building, 173 ft. 10 in. in length, and 39 ft. in 
width, lighted from above, and having a transverse 
movable partition, by which the building can be 
divided into two parts, equal or unequal, as may be 
desired. This building is nearly completed, but 
not so the Queensland annexe, of which, at present, 
only the wood framing is to be seen. But it is a 
very small building and of timber, and therefore 
cannot take very long either to finish or to stock. 
The Exhibition will, again, consist of three main 
divisions—fine arts, manufactures, and recent 
scientific inventions and new discoveries. The 
classes of manufactures included in the second 
division vary each year; last year, woollen goods 
and pottery were the leading manufactures repre- 
sented, those of the present will be cotton and 
cotton fabrics, jewellery, i.e., articles worn as 
personal ornaments, but not goldsmiths’ nor silver- 
smith’s work, nor watches, all of which will have 
their turn in future Exhibitions. Paper, stationery, 
and printing will occupy a prominent position in 
the forthcoming Exhibition, whilst musical instru- 
ments of all kinds, and acoustic apparatus are also 
to be represented. As before, there will not be 
any prizes awarded, the distinction of admission to 
the Exhibition being the sole reward of merit, and 
of which admission a certificate will be given to 
each exhibitor. ; 

When it is borne in mind that the Exhibition 
will comprise the raw materials, machinery, and 
processes used in the production of all the several 
classes of manufacture to which we have referred, 
it will be conceded that the display ought to prove 
highly interesting, and, with judicious management, 
it cannot fail to do so. Arrangements have been 
made for showing the cotton plant under cultiva- 
tion, and this, together with machinery illustrative 
of the numerous and varied processes through which 
the fibre passes before it reaches the public in the 
shape of cotton cloth, cotton wool, calico, candle 
wicks, dimity, muslin, tick, thread, &c., will possess 
many attractions. ‘This is, of course, assuming that 
each branch of the cotton manufacture is adequately 
represented, and it should be the aim of the Com- 
missioners to have the various processes and opera- 
tions placed, as nearly as ible, in their proper 
sequence. Thus, the public will be able to com- 
prehend the process of conversion from its earliest 
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iod down to its latest stages. So with paper and 
or. to carry out the objects of the Exhibi- 
tion thoroughly, all the processes, and these, too, 
upon the most improved principles, should be 
own. But it is much to be feared that this 
vision of perfection will not be realised in either 
case, inasmuch as both cotton and paper manufac- 
turers have a mortal aversion to letting each other 
into their secrets, or of making each other ac- 
uainted with their specialities. It is possible, 
Lerefove, that the Exhibition may fall short of that 
entirety and consecutiveness that should charac- 
terise it; although, at the same time, we trust 
there will be sufficient to be seen to prevent the 
Exhibition assuming the appearance of a huge 
drapery establishment, or of a gigantic stationer’s 
shop. There isa danger of verging on this extreme, 
but this danger has already been brought before 
the Commissioners, and, we believe, by the mea- 
sures they have adopted it will be avoided. Scien- 
tific inventions, also, will require careful examin- 
ing and weeding, or the annexe in which they are 
exhibited will be converted into a semi-bazaar, as a 
portion of it was last year, when an enterprising 
manufacturer was at work making lead pencils and 
selling them as fast as he turned them out, It is 
clear that these things might be better managed— 
as, we believe, we shall find them to be when the 
day of opening arrives. Between that time and 
the present, however, the arrangements at South 
Kensington will, doubtless, have sufficiently pro- 
gressed to enable us to communicate to our readers 
something more definite respecting the machinery 
of the International Exhibition of 1872. 








NARROW GAUGE PROGRESS. 
Wuust the problem of narrow-gauge railways is 
being fought out in this country by a very small 
body of engineers, who have opposed to them nearly 
the whole weight of the profession, in America the 
solution of the question is rapidly being brought to 
a practical issue by the construction of narrow- 
gauge lines on a very extended scale. That so 
much advancement has been made in the United 
States in this all-important matter, is due, probably, 
not to the absence of opposition, but to the spirit of 
enterprise of American engineers and capitalists, to 
the absolute necessity of creating railroads over long 
distances, through unpopulated and non-paying 
districts, and to the impossibility of raising sufficient 
means to buildrailways upon the orthodox and costly 
system. 

But the great impetus that has been given to nar- 
row-gauge railway construction finds its origin in 
this country, where the whole question has been dis- 
cussed in almost every shape, and where the un- 
tiring energy of one or two engineers has forced 
conviction abroad, which they have hitherto failed 
to do at home. 

It is in the Western territories of the United 
States, especially, where so much activity on this 
subject now prevails, where—far removed from the 
successful influence of opposition which, in the 
Eastern cities, and particularly in New York, is 
checking railroad reform—sound-thinking and prac- 
tical men are enabled to lay down their “ toy” lines 
through thousands of miles of country, and create, 
with a small outlay, thoroughly efficient means of 
communication and transport. it is less than a year 
since the advantages of narrow gauge became firmly 
fixed in the Western American mind; yet to-day 
nearly all the new lines now being constructed or 
projected in the West are narrow gauge. 

Thus, the Colerado Central Railroad, running 
from Denver, is being changed from broad to 
narrow gauge, and the extension shortly to be un- 
dertaken will be of the same width. The Northern 
Utah line, running from Ogden towards Mon- 
tana, the Leavenworth and Denver road, 600 miles 
long, and the Great Southern Pacific road, begin- 
ning in Texas, are amongst the live narrow-gauge 
undertakings now in hand. In almost every state, 
in fact, from Massachusetts to California, trunk or 
branch roads are being constructed or proposed. 
But though the advance is most striking in the 
West, in the Eastern states the movement is going 
forward on a large scale. Terre Haute is being 

oined to Cincinnati, the Pennsylvanian Central is 
building branch roads, and the Arkansas Central 
is being laid on narrow gauge, whilst a great 
through line direct between St. Louis and New 
York, and another for joining the Pennsylvania 
coal districts to New England, are being organi 


And it is worth noting that nearly all of these lines 





are being laid, or are designed, for a gauge of 3 ft., 
which Mr. Fairlie—who, it must be remembered, 
has been almost the sole agent in creating this great 
movement—has consistently advocated as being the 
most advantageous. 

The Denver and Rio Grande Railway is one of 
the most interesting of the American narrow-gauge 
lines, it being the first main road on this system com- 
menced in the States, It starts from Denver, one of 
the new cities of the West—a few years ago little 
more than a name, and to-day the centre of five rail- 
way systems—and, running through the valleys of 
the Platte, gradually mounts to the summit of the 
‘*¢ Colorado divide,” a right-angled spur of the great 
mountain chain, The gradients are easy, the maxi- 
mum incline being nowhere more than 1 in 70, 
and, after passing a summit level 8000 ft. above the 
sea, it descends on the other side, with equally easy 
gradients; it will pass the boundary of Colorado, 
and, entering Mexico, it will strike for some of the 
principal towns, until it reaches the city of Mexico 
itself, a distance of 650 miles from Denver. 

The cost of building this 3ft. line, excepting 
through the mountain sections, has been about 
2800/. a mile, including stations, snow sheds, work- 
shops, and general buildings, whilst the Kansas 
Pacific Railroad, traversing similar country, de- 
signed by the same engineers as the Denver and 
Rio Grande Railway, and for the most part built 
by the same contractors, cost 4400/. a mile, 
Through the mountain districts the expense of the 
narrower line has been 4000/. per mile, whilst the 
estimate for the broad gauge was 18,000/. This 
difference being only a calculated one, and very ex- 
cessive, may justly be regarded with suspicion ; but 
the comparison between the cost of the two systems 
as constructed over similar country, gives a fair 
average of the saving that may be effected, It ap- 
proximates very nearly to what we have always 
claimed for the narrow gauge, and substantiates 
M. Pihl’s assertion with respect to possible economy. 
With such a saving in first cost, it is easy to under- 
stand why far-seeing Americans have seized upon 
the means offered them of creating a great system of 
Western railroads ; for not only do they realise the 
advantages gained by a reduced outlay in con- 
struction, but they see the ulterior and more im- 
portant benefits to be gained by a railway system 
which shall be thoroughly efficient in the accommo- 
dation of traffic, and which can be worked with a 
great reduction of dead weight in rolling stock, and 
a corresponding economy in running and mainte- 
nance expenses, 

To the same conclusion other countries must ar- 
rive more or less rapidly, according to the influence 
exercised by the opponents of true railway progress, 








BROKEN RAILS. 

WE notice in the Chicago Railroad Gazette of March 
16th an article on ‘‘ Broken Rails,” which opens up 
some important considerations, and we deem it ad- 
visable, therefore, that we should reproduce some 
of the principal arguments adduced in that article, 
commenting upon each separately. ‘The article 
commences as follows: 

So many railroad accidents have recently been assigned to 
this cause, and yet so little discussion has been given the 
subject, that it seems to be regarded as final and irre- 


mediable. When a train runs off the track, and a half-dozen 
or more mgers are killed, or maimed, or burned alive, 
if the rai! company which has suffered from such a mis- 


fortune can only show that the cause of the accident was a 
broken rail, the daily papers and the daily public seem to be 
quite satisfied that the accident could not have been pre- 
vented. Now, if the breaking of rails is surrounded by un- 
fathomable mystery, then it certainly is time that railroad 
managers should study the subject, to learn what is hid, and 
provide the means of guarding against the evil; if, on the 
other hand, the danger of tending rails can be, if not entirely 
eliminated, at least lessened so much that it will be no longer 
very formidable, then it becomes the duty of railroad officials 
to observe the requisite conditions, if they are of such a 
nature as to be practically available. 

Fortunately, on European railways, accidents 
through broken rails have become of late of rare 
occurrence, and, with the exception of Russia, very 
few breakages are recorded. In the latter country 
no doubt the extreme cold is the principal cause, 
but that even such difficulties can be overcome may 
be seen from the fact that in Sweden and Norway, 
with a climate nearly as severe, they have had no 
similar accidents. 

We are certain that in Europe the public would 
not be contented that accidents from broken rails 
should be ascribed to causes rot to be prevented, 


-| as is done in America, and we have long wondered 





at the absence of discussion in that country on all 


technical questions relating to the road, seeing so 
much attention beneficially given to rolling stock 
through the Master Mechanics’ Association. Why 
should there not be a Road Masters’ Association as 
well, for surely the road is as important as the roll- 
ing stock, both as regards safety and economy ? 
Since the appearance of the Report on Steel Rails 
made by the Massachusetts Railroad Commissioners 
in 1870—a report which is a most valuable com- 
munication—little or nothing has been published 
regarding the state of American roads, whether laid 
with steel or iron rails, and we cannot help thinking 
a similar report on iron rails would be of the utmost 
service. 

The Chicago Railroad Gazette proceeds to say that 
at the commencement of the employment of iron 
for bridge construction, engineers generally over- 
estimated its strength; and ‘‘as it would resist a 
tensile strain of from 40,000 to 60,000 lb. per square 
inch without breaking, they subjected it in their 
structures to strains very little under its ultimate 
strength, The result was that many of their earlier 
bridges broke down,” until Fairbairn showed them 
that, through the iron becoming deteriorated, it was 
not safe to subject bridges to more than one-fourth 
the amount of their ultimate strength, 

This is right enough if the safety of bridges de- 
pended only upon the tensile strength of the iron, 
or its capacity to sustain dead weight; but as a 
train running, say 50 miles an hour acts on a bridge 
with a shock, the iron ought to resist concussion as 
well as dead weight. We can only regret so few 
experiments have been made showing the relation- 
ship between the resistance to dead weight and re- 
sistance to concussion, of which at present the 
extensibility of the iron is only an approximate co- 
efficient. Under these circumstances, nodoubt brittle- 
ness in the iron was more the cause of the break- 
ages mentioned above than the counting too much 
on its resistance to dead weight. We cannot tod 
strongly urge on engineers drawing up specifica- 
tions for bridge work, not to specify the tensile 
strength only, but to take into account also a 
sufficient elongation in conjunction with the former, 
so as to provide against brittle material, or, still 
better, to test the iron as it will be used, viz., by 
concussion. The same argument applies to rails, 
which should also be tested for the double work 
they have to perform, viz., resistance to concussion 
as well as wear. The Chicago Railroad Gazette goes 
on: 


Unfortunately for the safety of travellers, the strains to 
which rails are subjected are not so susceptible of exact 
mathematical computation as are those imposed on bridges, 
and, therefore, it is not so easy to present a clear scientific 
demonstration of the sufficiency of a ter factor of safety 
as a protection against the b e of rails. There is nearly 
always apparent room for a hypothesis of the presence of 

hosphorus, or the influence of cold. The protectionist can, 
if a broken rail is of English manufacture, always be sure of 
some hearers, if he rails at the inferiority of the products of 
foreign manufacture. A free trader, if the fractured bar is 
American, will denounce the deteriorating influence of sub- 
sidising one portion of the community for the benefit of 
another. ‘The road master is nearly always ready to demon- 
strate that, although the rail did ens it should not have 
doneso. And yet, ‘notwithstanding the fact that public at- 
tention can be so easily diverted from the true cause, it is 
nevertheless quite obvious to a thoughtful person that it is 
exactly the same as that which made the first iron bridges 
insecure. 

We must compliment our contemporary on the 
justness of his comments on the special reasoning 
advanced to account for the fracture of a rail. The 
‘ras of phosphorus, and the influence of cold, 

owever, are not only apparent but real difficulties, 
To prove this we need only refer to Russia, where 
the effects of cold cause accidents on railways more 
than anywhere else. The same thing is proved 
even here, when a severe winter comes on ; thus the 
last one was not without a disastrous effect in this 
country, and caused some discussions in which we 
took part in our number, February 10,1871. We 
were then guided by the direct experiments on the 
effect of cold on the resistance of rails to concussion 
made by Mr. C, P. Sandberg, and published in his 
appendix to his translation of ‘Strength of Iron 
and Steel,” by K. Styffe, from page 157, of which 
we may quote the following result: ‘‘ That for such 
iron as is usually employed for rails, the breaking 
strain, as tested by sudden blows, is considerably 
influenced by cold and diminished by two-thirds 
between the summer and winter climate of Sweden.” 

It will be seen from the accounts of the recent 
meeting of the Iron and Steel Institute, given in 
our last two numbers, that a prospect is afforded 





of the elimination of Yom we by the aid of the 
Danks mechanical puddling furnace, and if all now 
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promised holds good not only will iron rails be made 
perfectly safe, but the old question turns up again 
of making ‘a silk purse out of a sow’s ear,” or steel 
out of inferior ores. We only hope that the public 
benefit from this new invention will answer present 
expectations, so that all English rails going to 
America may be perfectly safe. As for their own 
make, we have no doubt they will be the first to 
patronise their own countryman, and cease to have 
any accidents from broken rails, whether of English 
or American manufacture. 

We fully agree there is a want of rules founded 
on direct experiments for estimating necessary 
strength of a rail, but at the same time we may 
quote Mr. Sandberg’s rule for testing strength of 
rails, as given in his specification. He says: 
‘ Rails supported at 3 ft. distance on a solid iron 
block in masonry shall sustain without sign of 
fracturea shock from a falling ball weighing a certain 
number of cwt. falling a certain number of feet, thus 
formulated, weight of ball in cwt.x height of fall 
in feet= weight of rail per yard in pounds.” ‘Thus, 
say, for a 56 lb. rail, a 7 cwt. ball falling 8 ft., and 
no road master or engineer ought to lay his rails 
without first testing them in a similar manner, or 
having the rails tested during the manufacture, 
whether they are of common or extra quality, for 
this applies only to their greater or less durability, 
but in either case the rails ought to be safe to run 
on, 

It is true that rail manufacturers are not all ad- 
mirers of this mode of testing, some say it is not 
the right way to test the rails, because they might 
break, others are ready to allow testing but not 
officially, and at some works no testing apparatus 
is permitted. Still the majority are reasonable 
enough to see the benefit of delivering safe rails 
when their attention is called to brittleness. Were 
American railroad presidents as careful in their 
testing and supervision of the material of the rails 
as their European brethren, they would have no 
more broken rails there than here. 

The writer in the Chicago Railroad Gazette goes on 
to say that the increased weight of rolling stock to 
meet increased traflic, on a track originally calcu- 
lated for light rolling stock, has brought things to 
a very unsafe state. ‘The remedy, he says, lies only 
in increasing the weight of the rail in proportion 
to the weight on driving wheel of engine, and 
mentions Rankine’s rule of making weight of rail in 
pounds per yard equal to weight in tons on driving 
-wheel x 15 asa necessity for procuring safety against 
breakage of rails on American roads, 

Although the increased traffic is a very agreeable 
sign, it might, as is the case in America, place rail- 
way authorities in a very disagreeable position. 
However, the increase in earnings will permit an 
outlay for repairs in proportion, and therefore there 
is in America no cause for complaint, and we have 
no doubt many an European railroad would like to 
be in the same predicament. We have, notwith- 
standing, great doubt whether they would adopt 
the remedy suggested in the Chicago Railroad Gazette 
in following the rule given by Rankine ten years 
ago, for we cannot help thinking it would be a most 
extravagant one for the following reasons: To alter 
a track so as to be capable of car-ying heavier 
traffic, when all improvements of t!.c rolling stock 
have been introduced in order to save the line, the 
two conditions of safety and stiffness of the rails 
should be attained by gradually relaying the road 
with rails of improved form and section, and of 
better quality, making increase of weight a last 
resource, 

The Gazette speaks of a 56 1b. rail being too light 
for rolling preter 4 of increased weight, with 5 or6 
tons on engine driving wheels, and—following 
Rankine’s rule—would recommend the use of rails 
weighing 90lb. per yard. We are sure rail manu- 
facturers would be delighted, but not so the share- 
holders. We are not certain that a rail weighing 
56 lb. per yard could not be made of such section 
and quality as to carry 5 or 6 tons per driving 
wheel, but what we are sure of is that a modern 
65 lb. section would be found amply heavy enough 
for the above-mentioned loads, and that there would 
be no necessity to follow Rankine’s rule for 90 Ib. 

Knowing, however, the wasteful form of section, 
and also the poor quality of iron in rails generally 
made here for America, we are not much surprised 
at 56 lb. being insufficient in both respects; in 
fact, in the market American rails are understood 
to be of Erie section, made anyhow, or something 
approaching it. Now, comparing the Erie section 
of 60 lb. per yard, with a modern 56 Ib. section, we 





find the former carrying, say, 10 tons, while the 
latter carries 12 tons dead weight on a 3 ft. bearing 
before taking permanent set. ‘The Erie section will 
offer little or no vertical resistance atthe joint through 
its bad form, even when fished, but we believe the 
greater part of American roads are not fished at 
all. . The 561b. section will carry at the joint two- 
thirds of the load in the middle of the rail when 
well fished with ordinary plain fish-plates. Now, 
taking the weakest part of the road, or the joint, 
which, however, can be made equally as stiff as the 
rail in the middle by laying the sleepers closer at 
the points where the -joints occur, it will be seen 
that there is made a continuous road of uniform 
stiffness throughout, while with the Erie section 
the engine will jump at every joint. 

As regards safety, the 561b. rail standing such 
a falling weight test as above stated, and in addition, 
30 tons dead load supported at 3 ft. bearing might 
be safe for 5 to 6 tons load on driving wheel with- 
out breaking, but for a heavy trafflc, we should 
recommend an increase to 65 lb. We simply deal 
now with 56 lb. per yard as mentioned by our con- 
temporary, and recommended to be changed to 
90 lb. by following Rankine’s rule, but we hope, 
before long, to treat of the carrying capacity of 
different weights and sections. 

At present, we simply venture to think it would 
be tore beneficial to the American public, should 
they seek a safer track, to choose first a rail of good 
form and quality, and exchange gradually the old 
stock as financial circumstances will allow, increas- 
ing the weight of the rail only where absolutely 
necessary, for without regard to the quality of 
iron, and form of rail which enables a good strong 
joint to be made, we believe, we shall still hear 
frequent complaints from America about broken 
rails. 


NAVAL ARCHITECTURE—No. VI. 
‘THE DEVELOPMENT OF THE SCIENCE OF NAVAL 
ARCHITECTURE FROM THE YEAR 1860 TO THE PRESENT 
TIME, 

In our last article we dwelt upon the difference 
of opinion which existed between Mr. Froude and 
some of his critics, as to the extent to which the 
form of a vessel between wind and water, by 
governing her bodily rise and fall when rolling, 
could be a cause of uneasiness; and we showed 
briefly how it led to the discovery by Professor 
Ran‘ine of the quick period of the vertical oscilla- 
tions set up during transverse rolling, and the 
cumulative character of those oscillations under 
certain conditions. ‘The result of these discoveries 
was to confirm the old belief that a great dif- 
ference between the volumes of the wedges of im- 
mersion and emersion is a cause of uneasiness; 
although, as Mr. Froude pointed out, the exact 
manner in which this cause operated had not pre- 
viously been fully understood. 

Another question which came prominently into 
notice in consequence of Mr. Froude’s first paper 
on rolling, and one which was solved in a manner 
scarcely less satisfactory than the above, was that 
of isochronous rolling. It will be remembered that 
Mr. Froude, in his investigations on the rolling of 
ships among waves, assumed that the vessel with 
which he was dealing was of such a form as to 
possess this property of rolling isochronously even 
when oscillating to very large angles. To this 
assumption it was objected that when applied to 
ordinary ships it involved two errors. First that 
the metacentre was supposed to remain a fixed point 
for all inclinations, and next that the circular 
measure of the angle was substituted for the sine— 
two errors which were allowed to compensate for 
each other toa certain extent. To this view of 
the nature of his approximation on this head, Mr. 
Froude took exception, and argued that it was not 
correct to represent as a partial compensation of 
two errors what was really and absolutely true for 
ships of a certain form, and that a form not differ- 
ing considerably from that usually adopted in ships. 
That Mr. Froude was perfectly justified in taking 
this view of the matter scarcely any one will deny. 
Moreover, there is abundance of evidence now 
(which did not exist at the time Mr. Froude read 
his paper) to show that in most vessels the stability 
does vary, until the gunwale is immersed, very 
nearly in accordance with the assumption of iso- 
chronism, or in proportion to the angle of inclina- 
tion. It is, in fact, nearer than that given by an 
assumption frequently made, viz: that the meta- 
centre is a fixed point and that; the length of the 

righting couple” is equal to the height of the 





metacentre above the centre of gravity multiplied 
by the sine of the angle of inclination. -We ma 
mention as a fact well worthy of notice that in a 
number of vessels—considerably over a score, and 
varying in size, proportions, and apparently in 
shape to a very marked degree—in which the 
stability at various angles has been very carefully 
and elaborately estimated we have found the actual 
stability to be within about 10 per cent. of that 
obtained by simply multiplying the displacement, 
the metacentric height, and the circular measure of 
the angle of inclination together. And this wag 
the case, so long as the gunwale was not immersed, 
up to angles of heel of from 20° to 30°. In every 
case, except one or two, where the body fell away 
very rapidly below water without corresponding 
flare above, the actual stability was slightly more 
than obtained by assuming it to vary directly as 
the angle, but the difference increased so gradually 
with the increase of inclination that a slight nominal 
increase of the metacentric height would have 
rendered the latter practically correct. 

The form of vessel in which the statical stability 
would vary in proportion to the angle of inclination 
so as to produce isochronous rolling was discussed 
by Mr. Froude in a paper read before the Institu- 
tion of Naval Architects in 1863, and the subject 
was followed up in a paper by Professor Rankine 
read before the same Institutionin the following year. 
On these two interesting papers, which are printed 
in the fourth and fifth volumes of the 7'ransactions of 
the above-mentioned Institution, we will offer a few 
brief remarks. And first with regard to Mr. Froude’s 
paper. We quite agree with Mr. Froude that the 
question as to what form must be given to a vessel 
that she may possess the property of isochronism 
can only be answered relatively. That, in fact, to 
any given immersed body an out-of-water body can 
be added to supply this property, provided the posi- 
tion of the centre of gravity of the vessel is deter- 
mined. And there can be no objection to Mr, 
Froude’s method of proceeding, to supply an ap- 
proximate solution, on the basis of a form of ship 
which gives an unchanging metacentre, and as a 
corollary to the solution which defines this latter 
form. Mr. Froude says, quite ‘correctly, that if we 
express the immersed body of a ship by an equivalent 
midship section, the primary type of the form which 
has an unchanging metacentre is circular. We do 
not so clearly follow his statement that ‘‘ the same 
result is secured if throughout all inclinations the 
immmergent and emergent surfaces form the same 
angle (the one tending inwards the other outwards, 
or vice versé) with the line of flotation; and this 
construction involves the condition that the breadth 
at the line of flotation (which represents the moment 
of inertia of the plan of flotation) is the same for 
all angles.” In order that the metacentre shall 
remain a fixed point for all angles of inclination it 
is necessary, not only that the moment of inertia of 
the plan of flotation shall remain constant, but that 
the centre of buoyancy shall move in a cireular path 
of which the metacentre is the centre. And ina 
ship this latter is a far more difficult condition to 
fulfil than the former, It is a condition, moreover, 
which scarcely admits of an approximation to it 
being sufficient, because the metacentre lies on the 
normal to the locus of centres of buoyancy, and 
therefore the slightest deviation from the true 
direction of this curve may cause a considerable dif- 
ference in the position of the metacentre. If we 
represent a ship by an equivalent midship section, 
the only section which satisfies both the above- 
named conditions for a fixed metacentre is a circular 
one, The way in which Mr. Froude shows that in 
order to obtain isochronism from such a section the 
upper works should be slightly filled out is very 
ingenious, and we believe that the conclusion which 
he draws, viz., that the old line-of-battle ship type 
of form accords very closely with one which gives 
isochronism is substantially correct. The more 
fully a vessel carries her breadth down towards 
the bilge, the more tumble home she should 
have above water, and vice versé, so that where 
the body falls in very rapidly below water, 
as in the case of some racing yachts, it is necessary, 
in order to keep the stability growing as rapidly in 
proportion as the angle of inclination to give flare 
above water. Of course stability in the inclined 
positions obtained by flare above water is accom- 
pained by vertical oscillations and consequent un- 
easiness, and it is always a question for the designer 
how far he wil! tolerate evils of a certain kind 
in order to obtain good qualities of another kind. 
It is worthy of remark that Mr. Froude, in his 
approximate solution of the problem, constrains 














AprIL 5, 1872.] 


ENGINEERING. 





237 











the metacentre to move in the vertical middle 
line of the ship. Professor Rankine, in his exact 
solution, shows, by a very pretty piece of geome- 
try, that tomake an isochronous-rolling ship, the 
locus of the metacentre should be the involute of 
a circle described about the ship’s centre of gravity, 
and through her metacentre. The curve so con- 
structed partakes, as was to be expected, of the 
form which characterises the metacentric locus of 
most vessels until the edge of their upper deck is 
immersed, and it agrees very closely, up to mode- 
rate angles of inclination, with the complete meta- 
centric locus of a vessel of average shape, given in 
a paper on the stability of ships by Messrs, W. H. 
White and W. John, which was read before the In- 
stitution of Naval Architects last year, and printed 
in the twelfth volume of their Transactions. The 
metacentric locus being the involute of a circle, the 
locus of centres of buoyancy will be the involute of 
the involute of the same circle, In proceeding to 
construct the cross section to give isochronous 
rolling Professor Rankine introduces another con- 
dition, viz., that of easy rolling, or, in other words, 
no vertical dipping oscillations, and he thus destroys 
the indefinite character of the problem which 
rendered it possible with any form of immersed 
body to make the vessel isochronous by an ap- 
propriate superstructure, He fulfils the latter con- 
dition by making all the planes of flotation, upright 
and inclined, pass either through the centre of 
gravity or at an uniform distance from it; and he 
obtains the half breadths at these inclined water 
planes in terms of the angle of heel, the half breadth 
of the water plane in the upright position, the height 
of metacentre above the centre of gravity, and the 
height of the same point above centre of buoyancy— 
both for the upright position. ‘The construction, as 
far as the position and half breadths of the inclined 
water planes are concerned, is very simple, but it is 
by no means clear from the construction that the 
wedges of immersion and emersion will always be 
equal. When we depart from the typical section, 
and consider a vessel of variable cross section, we 
can scarcely go so far with Professor Rankine as to 
say that if we wantships to roll isochronously, ‘their 
figures can be constructed with great ease,” but we 
believe that a fair degree of approximation to it can 
be obtained by the designer .keeping Professor 
Rankine’s method of construction in his mind in 
making his body plan. 

We have stated that ordinary vessels with high 
freeboard are very nearly isochronous up ‘to con- 
siderable angles of inclination. The vessels which 
depart farthest from isochronism within the practical 
limits of rolling are low freeboard monitors, be- 
cause in such ships the deck soon becomes partially 
immersed, and when that occurs to a moderate ex- 
tent the time of oscillation is increased considerably. 
Consequently, to such ships Mr. Froude’s equations, 
based upon the assumption of isochronous rolling, 
would be less applicable than to ordinary vessels, 
‘It is somewhat curious to note that these low free- 
board ships were the first to which these equations 
were applied in order to determine the practical 
limits of rolling. 

Before leaving the question of isochronous rolling 
we wish to call attention to a passage in Mr. 
Froude’s paper on the subject, as it bears directly 
on a point on which we think some misapprehension 
exists. The passage to which we allude is as 
follows : 

‘“* Hence, Chapman’s view, that a ship suspended 
on a fixed point by per metacentre would oscillate 
in the same period as if afloat, errs only in the 
ratio of her radius of gyration when so suspended 
to her radius of gyration round her centre of gravity, 
and practically the former would seldom exceed 
the latter by more than 10 or 12 per cent.” 

This is of course quite correct, and shows that 
for some purposes, as for instance a popular ex- 
planation, it is sufficiently near to describe a ship 
as suspended on a fixed point by her metacentre. 

This illustration is frequently used in describing 
the statical stability. The whole of the weights 
concentrated at the centre of gravity forming the 
bob of a pendulum, the rod being produced upwards 
to represent the masts of the ship, the metacentre 
being the point of ng men and the statical ful- 
crum, it is easy to show how a horizontal force 
applied to the rod above the fulcrum, like the wind 
on the sails of a ship, inclines the rod to a certain 
angle and then comes to rest. It is seen at once, 
also, that by lowering the bob of the pendulum, or 
the centre of gravity of the ship, the inclination 
produced by a given force applied a given dis- 








tance above the fulcrum will be diminished. So 


far the pendulum illustration is quite clear ; 
and what we wish to point out is the error we 
have more than once seen made by persons who 
quite understood the problem of the statical sta- 
bility, but were quite misled by the pendulum 
as to the oscillations of a vessel. Using the same 
pendulum to represent the dynamical problem as 
the statical, they arrived at the anomalous result 
that the higher the centre of gravity was raised the 
shorter became the pendulum, and the quicker 
became the oscillations of the ship. ‘Those ac- 
quainted with the subject know that the error is due 
to supposing the weights in the ship concentrated at 
the centre of gravity like the bob of a pendulum—a 
supposition which does not affect the statical, but is 
quite inadmissable in the dynamical question, If 
we take m as the height of metacentre above centre 
of gravity, and / the radius of gyration of the 
vessel about a longitudinal axis through her centre 
of gravity, the time of a complete oscillation if 
suspended at the metacentre will be 
2 Ir, |k?+m? 
gm’ 
and the time of a complete oscillation afloat 
=2an] # ; 
‘gm 
and since in large vessels, m, would seldom be more 
than one-third of k, it will be seen that Mr, Froude’s 
limits of 10 or 12 per cent. are quite wide enough, 
On the supposition of the weights being con- 
centrated at the centre of gravity, like the bob of a 
pendulum, /, becomes zero, and the time of a com- 


plete oscillation would be =24,/". We have 
then the times of oscillation of a ship suspended on 
a fixed point by her metacentre ; of a ship afloat ; 
and of a ship represented by a pendulum, of which 
the metacentre is the point of suspension and the 
centre of gravity the bob; given by the following 
quantities respectively : 


an Pm, 2, e. an, |m ; 

gm gm g 
and from them it is at once seen that as the centre 
of gravity moves up towards the metacentre the 
last becomes less, and the middle one greater, and 
vice versd; while the first quantity, below a certain 
value of m, becomes greater as the centre of gravity 
rises, while for large values of m the time of oscil- 
lation would become smaller as the centre of gravity 
is raised, 








NOTES FROM PARIS. 
Paris, April 1, 1872. 
TRANSMISSION OF PowER. 

M. Henry Manyon has communicated to the Société 
d’Encouragement an improvement in the details applied by 
M. Pettier to the construction of pulleys for the transmission 
of power upon the Hirn system. As is well known, this 
system consists in the employment of a rope of small di- 
ameter, running at a high speed over two large pulleys, 
one of which receives motion from the prime mover, and 
the other distributes it to the points where it is required. 
This rope, the length of which is sometimes very consider- 
able, is supported at intervals by large bearing pulleys, and 
is sometimes diverted from its direct course by horizontal or 
oblique rollers. This kind of transmission is being very 
widely introduced, and it is especially employed to actuate 
agricultural machinery. 

The pulleys are made with a very deep groove, and 
rounded sides, and the bottom is fitted with rubber or gutta- 
percha, but the constant and rapid passage of the rope over 
the rubber softens and destroys it, and the rapid deteriora- 
tion it undergoes is a serious practical difficulty. The im- 
provement spoken of consists in substituting a leather band 
for the rubber collar. The ends of the leather packing are 
turned into the body of the pulley, and attached to a screw, 
so that they can be adjusted and tightened at will. 


Gas MeTers. 

Wet gas meters are the most convenient and generally 
used in France, but for many years the introduction of dry 
meters has been attempted. 

The comparative merits of both systems have been often 
discussed ; one thing, is certain that neither assures a perfect 
registration, The opponents of wet meters argue that the 
water level should be kept constant, and that the meters 
must be periodically filled. If too much water is introduced, 
the flow of gas is checked, and by letting these become too 
dry the gas does not flow at all. 

Between these two limits, moreover, the meters work 
only between 3 and 5 per cent. of the consumption, On 
the other hand, it is urged against the dry meters that their 
action is irregular, and that still greater uncertainty is 








inseparable from them than is found with the wet meters. 








The Parisian Gas Company has undertaken a series of 
comparative experiments on both classes of meter. At the 
conclusion of these trials, which have lasted over several 
years, the company applied to the municipal authorities of 
the city, definitively to suppress the use of the dry meter. 

This demand has been complied with, and the Prefect of 
the Seine has recently issued a decree forbidding the em- 
ployment of dry meters amongst the gas consumers of the 
city. 

Tue ForRMATION OF THE Pas DE CALAIS. 

M. Delesse, mining engineer, in an interesting work, 
presented in Jan last to the French Geographical 
Society, explains as follows the rupture of the isthmus, 
which at one time occupied the place of the Pas de Calais, 
and united France with England. ‘ As it has been before 
observed, it is certain that the submarine forests found on 
the coasts of the Channel, prove that a sinking of the 
bottom of that sea occurred. But it is necessary to remark 
that the rupture of the isthmus of the Pas de Calais might 
also have occurred suddenly by dislocation, or by an earth- 
quake. But besides these causes it is reasonable to attribute 
the severance in. @ great measure to the erosions pro- 
duced on the two sides of the isthmus, by the North 
Sea, and more especially by the waves of the Channel. 
When the enormous power possessed by this cause is con- 
sidered, when the sea was driven by westerly gales against 
the steep shores of the isthmus, formed of the friable chalk, 
it is easy to estimate how rapid the work of destruction 
would be, and how powerful an agent this must have been 
in the removal of the isthmus. 








NOTES FROM THE SOUTH-WEST, 

The Welsh Iron Trade.—The pring demand for iron from 
the Northern States of America, a, and other countries 
is gradually developing itself, so that trade may be expected 
to continue in an animated state. There is a inqui 
on home account for rails, bars, and plates, and but for the 
pressure of foreign engagements, the works might be more 
extensively pene ed on home contracts. Steel rails are in 

demand, rat this branch of local business is expected to 
argely increase. 

Bath and West ve England Society.—The Council of the 
Bath and West of England Agricultural Society, by a vote of 
17 to 8, has selected Plymouth as the place of meeting for 
1873. Plymouth, Bideford, and Newton Abbot competed for 
the privilege of receiving the Society. 


Welsh Industrial Enterprises.—The Tygwyn estate has 
been purchased by Mr. A. Herry, a well-known colliery pro- 
prietor, and ground has been marked out for new steel works. 
There is reason to expect that Lnoghor will become a pros- 
perous and thriving neighbourhood, as the estate is situated 
in a central position within easy distance of the port of 
Swansea, and has both broad and narrow gauge railway ac- 
commodation. Pontardulais is being transtormed into a 
busy populous little town. Large tin works on the Hendy 
side have brought tothe place hundreds of workmen, and 
as soon as an additional building known as the New Mill is 
ready 100 more workpeople will be employed. 


Bristol Water Works Company.—The half-yearly meeting 
of the pape of this company passed off very harmo- 
niously. The remuneration of the directors was increased to 
8001. per annum. The question of the yo eed of sup- 

lying water to Horfield was discussed. The chairman said 
G had no doubt that in a short time the company would 
supply water to Horfield, perhaps by way of Westbury. He 
could not, however, give the exact time, as there were diffi- 
culties in the way. 


Great Western Railway.—The Great Western Railway 
Company has been allowed an extension of time until the 
Ist of Ma , in which to appeal x gee an injucction re- 

uiring the management to stop all trains ten minutes for 
the benefit of the lessee of the Swindon refreshment rooms, 
These refreshment rooms in times past have been a source of 

reat profit to the lessees, and probably they are so still. 

he branch from Gloucester to Cheltenham is now being 
transformed from the broad to the narrow gauge. It is un- 
derstood that the great work of converting the South Wales 
section from Gloucester to New Milford, will commence at 
the end of April, and the engineers of the company hope to 
complete the work in one month. The increase of revenue 
established upon the Great Western system in the first eight 
weeks of the current half year, as compared with the corre- 
sponding period of 1871, was 36,5401. 


Bristol Port and Channel Dock Company.—At the half- 
yearly a: of the shareholders in this company, the 
engineer (Mr. Brunlees) reported that fair progress had been 
made with the works, although not such as with more ample 
resources might have been accomplished. The excavation 
for the lock was far advanced, so that progress might 
be made with the masonry of that of the work during 
the ensuing season. A slip in the dock wall over an extent 
of about yards, which occurred some months since, 
exhibited no new feature since that time. A careful ex- 
amination had shown that the movement was caused by the 
wall crossing at that part of its length a very ancient pile, 
of which all trace had been long lost. The expense incident 
to this accident would not be material in amount. 


Advance in Colliers’ Wages.—An advance of 2d. per ton 
has been granted to all the house coal colliers in the neigh- 
bourhood of Pengam. The men are to be paid 2s. 9d. per 
ton, a rate considerably higher than has ever been known 
before in the Rhymney Valley. 


Midland Railway—The new line of this co! ane from 
Bath to Evercreech is being actively proceeded wi Work 
has been commenced at three points, viz., Evercreech, Chil- 
compton, and in the neighbourhood of Bath. 
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Some little time ago the Leamington Local Board entered 
into an or with Lord Warwick for the disposal of the 
sewage of the town for thirty years at a rental of 4502. per 
annum, the Board undertaking, in consideration of this 
rental, to erect a pumping engine, and provide mains by 
which the sewage could be delivered to his lordship’s estate. 
In this arrangement the Lillington and Milverton Local 
Boards joined that of the Leamington, the annual workin 
expenses being shared between them. The engines by whic 
the sewage is raised were constructed by Mr. Joseph Clayton, 
of Preston, who had previously carried out several important 
works of a similar kind, and they were set to work in October 
last. Their general arrangement is shown by the two-page 
illustration, which we publish this week, while on the present 
page we give a view of the engine-house. On reference to 
our illustration, it will be seen that the engines are of the 
rotative, beam type, the two engines being arranged so that 
they may be worked either together or independently. The 
cylinders are 36in. in diameter, and the stroke is 8 ft., and 
each engine works a couple of single-acting plunger pumps 
26 in. in diameter, with a stroke of 5 ft. 

The two pumps of each engine are connected by a delivery 
pipe, with a capacious air vessel situated below the level of 
the engine-room floor, the main by which the sewage is con- 
veyed to Lord Warwick's irrigation farm leading off from 
this air vessel. A safety valve is placed on the delivery main 
to prevent accident in the event of any stoppage takin 
place. The arrangement of the pumps in the pump wit 
and the general design of the engines, is so clearly shown in 
our illustration that a detailed description will be unneces- 


The engine house is 70 ft. long by 30 ft. wide, and 55 ft. 
high, and it is of a plain but effective design. Adjoining it is 
the boiler house, containing three Lancashire boilers—also 
made by Mr. Clayton—24 ft. long by 7 ft. in diameter, 
ponent. that the whole or any of them can be used for 
supplying steam to the engines. The whole of the arran 
ments have been well carried out, and reflect credit on Mr. 
Clayton. 

he pumps of each engine are calculated to raise 1,500,000 
gallons per hour, and the sewage is conveyed to Lord War- 
wick’s farm through a main 20 in. in diameter at the pump 
end, and 18 in. in diameter for the greater part of its length. 
The main is about 2} miles long, and the total lift is 132 ft. 
The sewage is delivered by eight hydrants on the main, and 
various vent pipes are provited along the route. Under 
ordinary circumstances one engine will do the required 
amount of pumping, working four hours per day, and we 
understand that since its erection ‘he whole machinery has 
answered its purpose most satisfactorily. 








Prorgsson Psprsr.—On Monday last Professor Pepper 
and Mr. T. W. Tobin, gave a first entertainment in their 
new theatre in the Egyptian Hall. The path marked out 
by the professor is one of science made interesting by 
numerous experiments, but divested of those grotesque 
accessories which have come into fashion of late years. Al- 
though physical science forms the predominant feature of 
the t entertainments, mechanical science will be dealt 
with in its turn, and, in fact, whatever is new and apparently 
mysterious in science and art, will be translated and made 
intelligible to the public in ordinary terms. 























TELEGRAPHING AT SEA.* 
By Caprarin Cotums, R.N. 


THE object of telegraphy is to convey messages to greater 
distances than the voice can reach, or at greater speed than 
material bodies can travel; in all cases the object is gained 
by a succession of visible or audible signs, and the only diffe- 
rence between the methods in use at sea, and electric tele- 
graphy, is that in the latter case electricity intervenes, while 
in the former the signs are made directly. The principles 
of both are the same, and precisely the same difficulties are 
encountered, or the same errors are made. 

The art of telegraphing is as ancient as writing, and traces 
of it, in a more or less crude form, may be found in the 
Hebrew or Greek writin Its early development was 
always due to the exigencies of war, and was confined to the 
use of torches by night, and on land. 

No progress whatever was made by sea until a very recent 
period ; but at the close of the 16th century, an English 
traveller used a method of signalling by torches to convey 
messages from the Austrian army into the town of Olumpagh, 
then surrounded by Turkish troo 

It is usual to credit James the Second, when Duke of 
York, with the establishment of the present system of 
signalling by flags. He has, however, no claim to the honour, 
as was shown by the exhibition of a fac-simile page from the 
“ Royal Naval Signal Book of 1710;” here it was seen that 
there was no system, properly so called, at thatdate. A few 
set orders could be conveyed from an admiral to his fleet by 
means of differently coloured flags placed in different parts of 
the rigging in the daytime, and still fewer by means of 
different numbers of lights in different forms at night. 
The gallant Kem eldt, who lost his life in the Royal 
George, was the first who, by contriving flags in groups of 
two, “4 about some approach to system in flag tele- 
graphy. is was in 1780, but progress was so slow that, in 

792, an admiral’s powers of telegra 

limited to 183 set and his could only reply to 
him by one or more of 68 set messages. In 1799, appeared the 
first code with numbered flags, and henceforth the part of 
the ship where flags were displayed to form an integral 
part of the signal. Distinction was gained by the order in 
which flags were shown, that order being invariably counted 
from above downwards. 

Method being thus introduced, the mounting of possible 
signals was immensely augmented. The permutation of ten 

each ch i 


hing to his ships were 





numbered flags gave 820 ges, ge rep ting 
some order or report n for the service. 
As yet, however, neither by day nor by night could an 
ph at sea. tt 


unprepared —~ F be transmitted by tele 
was again war, and consequent pro; on land, which gave 
seamen this power. Chappé shown the method | by 
which any message whatever could be transmitted from 
int to point by land. lish inventors followed, and the 
* shutter ———. of G. Murray was set up between 
London and the outports in the service of the Admiralty. 
Admiral Sir Home Popham then conceived the idea of 
extracting from the dictionary all the words and sentences 
in common use, of attaching to each a succession of two or 
more letters, which should exclusively represent that word or 












































sentence, and, finally, of constructing a new set of flags, each 
of which should represent a letter of the alphabet. Tho 
system so arranged was supplied for the first time to Lord 
Nelson’s fleet in 1805, and his celebrated signal marked a 
stride in telegraphy at sea quite as momentous as that 
marked in naval warfare by the battle it preceded. The 
system of flag telegraphs inaugurated thus, remains, in all 
essentials, unchanged at the present day. 

While advances were made in communicating at sea by 
daylight, there was not the smallest improvement by night. 
Still, as in James II.’s time, telegraphing at sea by night 
was confined to a ap” few set messages, represented by white 
lights displayed in different numbers om forms ; this was 
continued until 12 years ago, when what is now called the 
“ se system” was introduced, which has since been com- 
pletely adopted in the English navy and army. This is no- 
thing more than the adoption of the “dot and dash” of 
Morse, or the “long and short flash,” as they are now 
called, to universal application. 

It was shown how, by the long and short display of a 
single light, the long and short wave of a flag, the long and 
short appearance of any object, or the long and short sound 
ona horn or steam whistle, all the present wants of tele- 
graphing at sea was supplied. 

e paper was illustrated by various diagrams and speci- 
mens of apparatus actually in use, one of the most important 
being a flashing light, known as the Chatham light, of great 
power and simplicity, the light being produced by jets of 
diluted magnesium powder into the flame of a spirit. 

It was shown that all telegraphy was reducible to a system 
of visible or audible signs following in certain succession. 
The means of distinction in visible signs were difference of 
form, colour, and motion; in audible signs, differences of 
tone and motion (or time), while semaphores represented 
form, and flags, colour and form; the most powerful dis- 
tinction of all, motion, was more practicall employed until 
the flashing system made its appearacce, but it not only 
threw open the hours of darkness to the purposes of tele- 
graphy at sea, but it made the transmission of messages 
more rapid, while enormously extending their range. In- 
stances were given of messages sent 30 miles from mid- 
channel to the coast of England at night, and of messages 
read by the naked eye in the daytime, when flags could no! 
be seal with the most powerful telescope. . 

The discussion of the paper was opened by My in 
Webber, R.E., and continued by Commander Dawson, B.N., 
and Sir C. Bright, &c., but was adjourned until the next 
meeting, on Wednesday, April 10th. 








Tus ConvERSAZIONE oF THE InsTiTUTION.—The Annual 
Conversazione of the President of the Institution of Civil 
Engineers is announced to take place on Tuesday, the 28th of 
May. Intending contributors will do well to communicate 
as early as possible with Mr. James Forrest, the Secretary of 
the Institution, upon whose exertions the success of the Con- 
versazione mainly depends. Though it is always desired by 
the Institution that each of these yearly réunions should be 
distinguished by some leading characteristic, very extended 
limits are fixed as to the nature of the models placed on ex- 
hibition. We are not yet aware what will be made thes 1 








* Abstract of a paper read before the Society of Telegraph 
Engineers. 





feature of this year’s Conversazione, but we are con dent 
that the untiring efforts of the secretary will, as heretofore, 
be thoroughly successful. 
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THE DANKS PUDDLING FURNACE. wise, or whether the iron actually took up a small trace of Crystalline Pig. 
lementary Report on the Danke Puddling Process,* sulphur (for it is very small altogether), I am unable to say. J J 
an Son J. SwxLvs, Associate Royal School of Mines. The fact was noticed in the analysis, and carefully verified. Pig bon. Puddled bar. 
To THE PuUDDLING ag Iron anv Steet In- Welsh Iron. , oa 
rystalli ig. a -704 
(Concluded from page 224.) This was the worst on mato am be obtained, and CR lon ae 682 - 
REMARKS ON STAFFORDSHIRE Inon.—C was the sample | was taken out specially at Mr. Menelaus’s request to test the Sulpbur 763 091 089 
taken after all the iron had melted one hour from charging. In | durability of the lining with a highly phosphoric and sulphury 088 
consequence of the iron being melted so slowly, the refining | material. As stated in our joint report, very little difference on 433 446 
has proceeded with a portion of the iron, and the silicon | the lining could be observed, but more extended observation Phosphorus 2.176 .. .462 ‘ 
already been reduced to one-half, and other elements in oan id — oe A.» —_ From the ome wntenees 115 443 064 
ion. of the chemical actions, f think that as us grey pig wou as . me aa P 
wy was taken five minutes after C, and merely all the silicon | wear oo = — much more than one = un class. Eng 100.140 140 
iron made from this v r pig was rea ualit 
has'now been removed, and more than half the phosphorus and | 207 in fact. very little difference Seis bo seaceaall Totgnen tes Crystalline Pig. 
hur, but the iron has lost very little carbon, the “ boil” not : : age : e 
sulphur, ced. C. Thi ddled bar cnlietd & Vette working of puddled bar from this pig, and from bar pig, a much J I 
meas <— - = 8° | better material to start with. The rails made from puddled bar Tap cinder. Tap cinder. 
tage of titanic acid, and very low iron. It was, therefore, | piles did not roll well from either of these white irons, but the Iron a 54.85 
ht worth while to test the sample by the mechanical | test was extremely severe, the draught of the rolls being very Insol. residue 20.49 21.06 
thoug. : Be 8 
analysis referred to above. The borings were therefore pounded great, and the rolls in very bad condition. Both. made good Sulphur... a 38 ; 416 
and sieved through No. 80 sieve, when there were obtained | heads, but tore in the flanges, showing that the iron was rathe, Phosphoric acid... 4.22 eco 4.279 
Staffordshire Iron (Coneygree.) 
Metal. 
: : e : a — 
Pig Melted Part] Puddled Coarse Fine Tap cinder, 
iron. ig. refined. bar. Puddled bar. Puddled bar. FeO ove my oe =—- 68.91 3.900 
Iron _ 93.298 onan 95. 96.548 95.749 98.43 89.315 Fe, 0; «. ove ose Lod os 
, 5 r. Si O ove ose ove 12, 16. 
Carbon ... at} 563 : 3705 145..  SAG0' Cem. aoee Hi ee. wm 8G 10.890 
15 Com as see oon; , 000. * 000 
- 2.258 914 ‘ POs ase eee eve ove -63 -932 
Silicon... 9949 2.268 mast 921 270 803 -191 905 al, Oss Ca O, Mg 0, Mn O, &c., not estimated. 
Sulphur... “456 .130 113 072 492 959 
ae 051 The slag in J paddled bar is evidently higher than in I, and it 
. is probab! t the large per cent. phosphorus and silicon is i 
Phosphorus cy 32 S74) 358 295 345) one 215 Fe on Cees = 
“999 Bar Pig. 
Manganese ‘907 914 432 180 158 P P 
Titanic acid aie ~ .050 1.200 825 2.520 Pig iron. Puddied bar. 
—— Sama oo —_ ———— Iron oo» 94.850 
99.972 100.054 99.915 97.785 99.161 93.136 Carbon’ ‘> 2.512 
Silicon —... Y'gont 1.091 812 
roughly two parts coarse to one of fine, but even the coarse | more red short than that from grey pig, but whether this was “700 
particles contain some slag, as might be expected. caused by sulphur, which is certainly a trifle higher in these Sulph 7 44 722 068 
Derbyshire Iron. _ yo in —, or from conto othe cause, is difficult toy. ii saad 792 . 
‘ ery fair rails were made trom in iron, when No. 2 
E > - E E E E iron was used for the flanges instead of puddled bar, and the Phosph = 567 *238 230 
ae % 5 ‘ iron was very tough, and worked well both hot and cold. A OEPROTES ose 547 CF eae 
Iron Siss ey * BO cco yea 9 97, ete 71 96.682 a end grea rey omg — [> Daygeade site ‘901 we - 
x! " ‘ ae a J er, . ese . oe oe . 
pata -36 comb. rang ~ eee tried one the monkey. Two 6ft. blows from the ton ball om ed bars fi 201 ine We these tees th 
Silicon . we 2151... .466 .170 221 — .387 | failed to do more than bend it slightly. A 12 ft. blow deflected | The ars irom wnat fe, torial th rails Ys 
Sulphur ... 016... 016... .. 049 | it about }in., and finally a blow from 18 ft. tore it through the | *l! worked down into very tough fibrous material, the rails show- 
Phosphorus 1.040... 5138 828 = .226—.213 | flange and web, which showed an exceedingly fibrous fracture. | 8 Very, little crystalline structure, but excellent fibre. What 
Manganese wo (1008 1146 028.1057 | the crystalline, bar pig, and tin-plate pig, which were taken | ‘is is due to is rather obscure. I was at first inclined to thivk 
Titanic acid use tse ovens S80 «520 -1.110 i i with Mr. Danks that the iron had been rendered almost free 
from Dowlais, were analysed from as fair average samples as 1 b: 
could be taken from the whole bulk, and not, as in previous | ‘fom phosphorus, or that what was left was hope t » Foams, Seven 
99.838 99.716 99.756 cases, from each separate charge. this is not the case. It may be that the carbon and silicon being 
E E separated to a greater extent than usual, the phosphorus left 
J t 
cinder. cinder. . » 
Protoxide of iron... ... 54.55 52.05 Crystalline Pig. 
Sesquioxide ofiron ... 430 .. 8.86 ) | = ri} 
haga aie Pig iron. Melted. Partly refined. P. bar. Tap cinder. 
Titanic acid a ee 12.40 es 14.80 Iron ooo ove 93.881 ooo 97.475 aa 8.831 ose Irons. 52 
Phiaphoric a oe Carbon — a ee. im a Silica (chiefly) 24.77 
oni oie os 905 
Silicon .. ae 895 A) er 172 333 Sulphur 87 
93.088 84.84 886 
E was taken as soon as the whole of the iron had melted, 87 | Suiphur ... ‘4a Bp. Me MM . Bee «w HA Oe 
minutes after charging. E 8 minutes later, just before the 2.140 388 
cinder was tapped off. E slag corresponds to the tap cinder. Phosphorus 2.218 os “a 61 407 ae 135 5 “886 
E was taken 20 minutes after E. The grate had to be cleaned en sper A —_ = lis one ove 067 
between these samplings as the furnace was working rathe : — —- —- 
cold, and this, with he tanetiness of the lining, oil neseuas 100.140 100.059 99.480 
for the length of this. part of the process, the boiling period H taken, 37 minutes from charging. 
being usually much shorter. E taken 10 minutes later, during 10 
the “balling.” The iron being in a pasty condition, made it i aie! r é 
impossible to separate the whole of the sag previous to analyses. Tap cinder taken 3 minutes before H metal. . 


Hence the large quantity of titanic acid and apparent increase 
of silicon. Practically, the whole of the carbon had been re- 
moved at this point, as no trace of colour could be obtained by 
the Eggerty process. E, the puddled bar, as usual, contains a 
still larger proportion of this slag. If we assume that the slag 
left in the puddled bar has the composition of E, the results 
Would stand thus: 2 


Puddled bar. Probable com- 


Probable absolute position of me- 
a composition. tallic alloy. 
S|Iron., 98.352 ove 99.804 
# | Carbon 
2 4 Silicoa 
= | Sulphur 037 eee -040 
= Phosphorus 146 eso 156 
a of iron ... 4.281 
- | Sulphur... oe 012 
‘24 Phosphoric acid  .156 
® | Silica... one 885 
Titanic acid 1.110 


It will be noticed in this series of anal 
: t a E lyses that the manga- 
a a oe pig rapidly disappears, and is replaced by in. 
inn + te © appears to be a trifle more sulphur in the puddled 
5 in the pie. This fact was carefully ascertained, but 
~ ener it resulted from some irregularity in the bar or other- 


Tessin nened at the recent meeting of the Iron and Steel 


——$___ 

















Only traces of titanic acid were now found in the slag, as 
most of the ilmenite had disappeared from the ee of the 
furnace. I — bar contained a large quantity of silicon. 
It was therefore tested by mechanical means, and the results of 
the analyses of the coarse and fine portions show, in a marked 
manner, the large quantity of silicon, sulphur, and phosphorus 
existing as slag. If it had been possible to get rid of the slag 
in the squeezer as perfectly as is here done from the coarse part, 
the result would have shown in a striking manner the efficiency 
of the puddling machine in purifying this very poor iron. I 
consider the result exhibited by the analysis of the coarse part 





of I as highly satisfactory. 
Crystalline Pig. 
I I 
Pig iron. P. bar. P. bar. 
coarse. fine. 
Iron... oes 93.881 ooo eos sa oan 
Carbon were an — ded 
Silicon ... 895 “2,t- 421... 184 1.298 
Sulpbur 763. ©=— 096 “fant 044 
Phosphorus... 2.176 “32) 322 201 1.010 
Manganese... .115 ... -060 
100,140 








does not exercise the same crystallising action as when smal 
quantities of these are present. 


Tin Plate Pig. 
Metal. 
L L L 


Puddled P.bar. — Wire. 
Pig iron. bar. Coarse. Fine. (Fencing) 


Iron ie ame 99,884 98.280 98.696 92.83 98.083 
Carbon = 2, be. 3.180 

Silicon rin 8.288 488 .887 1.297 .276 
Sulphur “107 108.019 

Phosphorus “37 216 058.056.160.064 
Manganese ‘474 424.072 





100.000 98.917 
The slag L was much more strongly magnetic than those pre- 
viously analysed, which gave a much higher jpercentage. Pro- 
toxide of iron. The uantity of sulphur and phosphorus 
which it contains, is derived mostly from the squeezer and roll 


no doubt to 
ow far this 


either. The silicon in the 
the interposed slag being si 


led bar is high, 
iceous. In order to see 


cinder used, and not fromm the Bigs which contains very little of 





240 


ENGINEERING. 


[APRIL 5, 1872, 





was removed by hammering, a piece of fencing wire, drawn from 
a billet, rolled from a hammered bloom, was analysed with the 
result given above. It will be seen that the silicon is not much 
more than half the quantity, while the phosphorus is practically 
the same. 

cage, 


eee oe 59.14 
20.94 
1.76 


L 
Tap. 


K 


Cinders. 
Protoxide of iron 
Sesquioxide of iron ... 
Alumina 
Oxide of manganese 
Lime 
Magnesia 
Sulphur 


Phosphoric acid 


.29 
1,13 


es .135 
12 

is} 1.678 
14.15 


1420 17.29 ... 


Silica 19.62 


one 


Metallic iron eee ane ‘ oe 64,02 ... 53.82 

Several attempts were made to estimate the slag in the 
puddled bars by chemical means, but it was found to be-invari- 
ably attacked at the same time as the metal. Thus 25 grammes 
from 1 bar treated with diluted nitric acid (1 acid, 10 water) 
left 2.76 per cent. insoluble residue, which was black ard scarce] 
magnetic. A second 25 grammes, treated the same way, left 
only 1.874 per cent. which on analysis gave 6.8 per cent. SiO, 
and H, wd cent., P,O,, containing only about } the silicon, 
and 1, the phosphorus found in the paddled bar. 

Attempts to estimate the absolute quantity of metallic iron in 
the bars gave us better results. In thus proving that these 
samples of puddled bars contained a large portion of interposed 
slag, it is not intended to intimate that puddled bar made by the 
ordinary method is free from it. Thus the following samples of 
puddled bar were considered to be very fairly puddied, from the 
pig of which the analysis is given, and it is evident, from the 
quantity of iron found, that some, but by no means all the 
silicon and phosphorus, is present in these cases as interposed slag. 

Results obtained by Hand Puddling. Two Heats. 
Pig (white) iron, Paddled bar made from this pig. . 
A 


94.471 
2.680 


1.668 


97.702 
under .15 
545 


Iron 
Carbon 


541 
550 
.079 
078 
‘438 
427 § 


420 
429 
.098 
116 
.520 
516 § 


Silicon 


Sulphur ... 370 .078 
-896 


115 


Phosphorus 430 


Manganese 


100.000 98.755 
VII.—Consideration of Yield and Economy. 

It will be seen from the tables of yield in our joint report, 
that white pig iron gave an inferior yield to grey. This is a 
a which is somewhat difficult to account for, since even if it 

the carbon alone in the pig which effects the reduction of 
oxide of iron, the difference in the amount of carbon in grey and 
white irons is not so t as to account for the discrepancy. 
It will be noticed in the analysis of H series that a eal of 
the carbon has disappeared by the time the pig has melted. 
This does not happen with grey bigs. The rapid elimination of 
carbon from white irons may be due to the fact of all the carbon 
being in the occluded or combined form to start with, while in 
the case of grey iron it has to be gradually dissolved, and pos- 
sibly, it does not get oxidised rapidly till it is all in solution, 
and then is oxidised only by the lining of the furnace. From 
the theoretical considerations previously advanced, and the 
—- just given, it will be easy to calculate the maximum 
results which can be obtained from each class of pig, but it by 
no means follows that these results must be got, since other 
conditions may, and apparently do, step in to modify them. 

Cleveland pig: Fe 

— 8.18 x 6.22 
Silicon 1.23 x 2.66 
Phosphorus 1.49 x3. 
Iron and manganese 


19.77 
8.27 

4.47 
94.00 


ore 


eee 


121.51 


600 Ib. pig could give eee . «+ 729.06 iron. 

Now, the maximum result obtained was 728 lb. puddled bar, 
and if this contained, as i: probably did, 5 per cent. slag, it 
yl _— Ib. iron obtamed, against a possible résult of 
729. , 


Staffordshire iron would stand thus: 
4 : Be 


Carbon x 6,22 
Silicon 2.25 x 2.66 
Phosphorus .632x 3, 
Iron and manganese 


5 


a 
ote 
S@ 


= 
Ps 
to 


600 Ib. pig could give 
Derbyshire fron siete 
Carbon 8.11 x6.22 ... 
Silicon 2.15 x2.66 ... 
Phosphorus 1.04 x 3, 


600 Ib. pig could give on 
a ay pig gre 
arbon 31 <6.22 ... 
Silicon 89 x2.66 .., 
Phosphorus 2.17 x3. 


Iron and manganese 


600 Ib. pig could give 


Bar pig gives: 
Oar n 2.51 x6.22 ... 

ili 1.09 x2.66 

Phosphorus .56 x3. 


Iron and manganese 


600 Ib. pig... 
Tin plate gives: 

Carbon 8.23 x6.22 ... 

Silicon 8.23 x2.66 ... 

Phosphorus .21 x3. 

Iron and manganese 


Won 


22.60 
600 Ib. pig... ove eas oes 735.60 iron 
Although these calculations show that white iron cannot be ex- 
_ to yield as well as grey pig, they prove that there must 
something more to account for the different results obtained 
than the presence of so much carbon, silicon, and phosphorus. 
Probably further study may elucidate this point. E 

There is one fact, however, which deserves careful considera- 
tion. I noticed that the higher the temperature at which the 
furnace was worked the better was the yield obtained. This is 
corroborated by Mr, Danks, and if the tabulated Statement No. 
1 of our joint report be examined it will be gouey noticed 
that the first heats in the morning, after the furnace had been 
standing all night, gave lower yields than those later in the day, 
when the temperature was higher, and this was not the case 
when the furnaces were worked during the night shift. The 
quantity of sulphur may have something to do with the low yield 
of white iron. 

Whatever is the cause of the inferior result, it becomes a 
serious question whether it is not greater economy to produce 
grey iron in the blast furnace at the expense of a little extra 
fuel, than to sacrifice the yield of puddled bar. There isa 
difference of 1 to 1} cwt. of pig between that required to make 
a ton of puddled bars from white and grey forge iron. When 
the puddling had to be done by hand, it, of course, saved a good 
deal of labour to make the pig moderately free from silicon and 
white, but now that the puddling can be done by machinery 
economy of yield will probably lean to the side of making the 
pig moderately grey and siliceous. The method of doing so has 
already been pointed out. While on the question of yields it 
may be well to point out that about 120 1b. squeezer cinder was 
expressed from each puddle ball, of which no account appears in 
Statement No. 4 (joint report). 

The following balance sheets will perhaps serve to elucidate 
Statement No. 4 (joint report) : 


Balance Sheet of No 4 Furnace during Five Consecutive 
Shifts 


Material out of Furnace. 

‘ es» Tap cinder 5,637 

Marbella... ... 1,880 ... 1,728 

Cinder ee 7,997 *Carbon... .. 648 

Oxidised scrap 633 Puddled bar ... 23,112 
Pigiron... ... 21,602 Squeezer and 
roll cinder (say 


35,833 120 lb. per 
charge)... 4,320 


35,445 
Estimate of Yield of Iron from er ~ of Fettling. 
In. ut. 


Bilboa ... .. 8,711 5,637 

Marbella... ... 1,880 

Cinder ... . 7997 1,115 

Oxidised scrap 633 1,728 

Silica... «. 930 

TPhosphorie acid 494 4,320 
12,840 


15,645 
Ont as per con- Tron in pig at 94 
tra 12,840 reent. ... 20,305 
Iron in puddled 
bar at 95 per 
cent. : < Se 


1,652 


Material going into Furnace. 
Bilboa ... 3,711 


Tap cinders ... 
5 percent.cinder 
in puddied bar 
Oxygen ... 
Squeezer 

roll cinder 


and 


2,805 


Fettling to yield 1652 iron. — 
58 per cent. iron reduced from fettling. 


On the Manufacture of Steel by the Aid of the Danks 
Machine. . 

Our attempts to make puddled steel were not very successful, 
but were not extended enough. It would no doubt be possible 
to ball up while the iron contains some carbon, since by refe- 
rence to the E series, it will be seen that the iron only contains 
1.35. per cent. carbon in E 10 minutes before the ball is actually 


drawn; and at this point the silicon, sulphur, and phosphorus 
are nearly as low as at any period; but I think the results 
would be as irregular as with ordinary puddled steel, and a pig of 
good quality would have to be used to start with. With reference 
to the use of a portion of puddled bar, or semi-puddled ball, to 
form steel in admixture with a small quantity of good pig (free 
from phosphorus) in a Siemens furnace, two direct experiments 
have been made, Ist, as before stated some of the A bar was melted 
per se inacrucible, when the greater part of the phosphorus was 
found in the melted product. 2nd, about two parts of this bar 
was melted with one part West Cumberland Bessemer pig con- 
taining .03 per cent. phosphorus. The melted product obtained 
contained still .269 per cent. phosphorus, so that little or none 
passed off in the slag. It also contained 1.18 per cent. carbon 
and 42 percent. silicon. These qualities of phosphorus..would 
be fatal to ingot steel, but I think it quite possible: 1st, that 
the phosphorus may be rather more. perfectly eliminated by 
attention to the puddling process ; and 2nd, that if a pig iron 
pe used to start with that does not contain too much phos- 


* Say 3 per cent. carbon in pig. 
From the oxidation of silicon in the pig taken at 2 per cent. 








From the oxidation of phosphorus in the pig taken at 
1 per cent. 


‘] phorus and yet would: be unfit to make steel by the Besse. 


mer process it may be so treated that from j to 
used with a non-phosphoric pig in a Siemens Ree bow mg 
duce a very fair result. In summing up my conclusions de- 
rived from a careful. consideration of the whole question, I 
think that the Danks puddling furnace is a complete Success - 
that it puddles iron even better than can be done by hand: 
that the undoubted increase in Fy places it far above ordinar’ 
furnaces, while the cost of fettling is little more than ole! 
and is far out-weighed by the increased yield ; that the mod? 
of firing is good, while the quantity that could be turned out 
furnace would make one machine worth as much as three or fear 
hand furnaces. As before stated in our experiments, the Yield of 
coal is high (and as this part of the question is bouad to be 
totally changed, I have not taken the trouble to examine the 
coal used), but I take it that either the pig will be melted in 
cupola, or what I consider would be much better, taken either 
direct from the blast furnace or run into a large ladle, the furnace 
being tapped, say every two hours, and run from thence into the 
uddling furnaces as required. The ladle might, as at Harris. 
urg Steel Works, be mounted on a weighing machine, and then 
the quantity poured into the furnace could be regulated at will, 
The small number of furnaces required to work up the product 
of a blast furnace will enable the plant to be placed close to the 
furnace, as a small pig bed for occasional mishaps would be all 
that would be required. By this means one founder would pro. 
bably be saved at the blast furnace, and the cost of moulding and 
melting would be entirely saved. The pig iron would go into the 
— furnace much cleaner, thereby saving the fettling, and 
tly, the temperature ot the furnace weald be kept high, and 
the yield thereby increased. 

The subsidiary tools and appliances used by Mr. Danks will 
no doubt be treated of fully by my valued colleagues, but I ma 
be permitted to state my opinion that, with the exception of 
the plan of driving the machine by small independent trunk 
engines, I consider them admirably adapted to their purpose, as 
they enable the ball to be dealt with quickly and efficiently, the 
only point of weakness being that the squeezer was not in our 
experiment driven direct. It might with advantage be made 
stronger, and I think the addition of a duplex hammer to knock 
up the ends of the ball while in the squeezer might be an im- 
provement, since the ball being rather heavy, its inertia is great, 
and only one end of the ball'is affected by the present hammer, 
Probably, other means of dealing with this part of the question 
may be devised. All I wish to do, is to point out that con- 
siderable improvement may be effected in this direction. 

In conclusion, I beg to tender my personal thanks to all the 
gentlemen in America, who so kindly aided us in our investiga- 
tions, and to my assistant, Mr. W. Jenkins, for his help in 
making the analyses. . 

I have the honour to be, gentlemen, yours, &c., 
GrorGeE J. SNELUs. 
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STUDY OF THE INDIAN LANGUAGES IN 
THE DEPARTMENT OF PUBLIC WORKS, 


To THE Epitor or ENGINEERING. 


Srz,—The Government of India has lately been experienc- 
ing some of the effects of maladministration in the Depart- 
ment of Public Works in India. A stream of educated and 
efficient engineers might have been secured without the 
questionable expedient of the Coopers Hill College had 
justice been done to those who have already gone out. It 
seems as if it were the policy of the officials at head quarters 
to make the civil engineer feel that neither his position nor 
his work is such as to require that knowledge of the native 
languages which is considered essential to the éfficient per- 
formance of the duties of military men and gentlemen ot the 
“eovenanted” civil service. Both of these branches have 
every encouragement in the way of reward and munshi al- 
lowance for each language they study, while the same is 
persistently refused to the civil engineer. This looks as if 
there wasa desire that the civil engineer should consider the 
work he is engaged in to be of such inferior moment that it 
does not require more than a smattering of one language to 
enable him to fulfil his duties efficiently. Accordingly, he is 
only encouraged to in Hindoostani, while others are 
offered rew: for ost any number of Indian languages 
they choose to qualify in. If there is any class of Europeans 
in India who, in the exercise of their duties, require a know- 
ledge of the Indian languages, that class, I should say, is the 
Department of Public Works. Militaty men can give their 
orders in English, interspersed, at most, with a very meagre 
measure of the vernacular, and be fully understood. The. 
seldom require to enter into a lengthened conversation wit 
the natives, whereas the engineer is in hourly conversation 
with contractors, overseers, and workmen, in which 4 
knowledge of at least one or two languages seems absolutely 
necessary to enable him to perform his duties with any 
tolerable degree of satisfaction to himself or others; yet the 
Government refuse to give the encouragement they hold out 
to others. Such a system certainly appears to be most 

icidal in its tend Let us hope that the great losses 
the Government has sustained through the chicanery of con- 
tractors will induce the Indian Council to look at and correct 
an anomaly so seriously affecting this important branch of 
the public service. Would it not be a cheap mode of saving 
the State purse to expend a few thousand rupees annually in 
giving the same reward to civil engineers as is offered to 
other branches for efficiency in the native languages? by 
such acquirements engineers would be pre to make in- 
quiries and to detect abuses without the intervention of men 
who otherwise would frustrate all their efforts. To do so 
would only be giving even-handed justice to a body of men 
who, both by education and talents, are capable of doing 
much for the material welfare of India, and the stability of 
the British Empire there. 
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Gas aT Bugsos Arres.—There has been some one to 
the establishment of a new gas company at Buenos Ayres, 





the capital to be subscribed locally. 
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EXPERIMENTS AND RESEARCHES OF 
THE EFFLUX OF ELASTIC FLUIDS. 
By GEoRGE WILSON. 

(Continued from Page 227.) 

Review OF EXPERIMENTS MADE ON THE EFFLUX OF 
ELastic FLuips. 

194. The results obtained from the various ex- 
riments made, and given in the previous articles, 
ave shown that the flows of elastic and inelastic 

fluids do not follow the same law. 

The deviation in the laws governing the efflux of 
the two classes of fluids is considerable, amounting 
to as much as 26 per cent. for a head of pressure 
equal to 1 atmosphere, when the efflux is through 
orifices formed to the contracted vein. 

125. In practice, the law to the effect that the 
two classes of fluids do flow the same, is almost 
universally adopted, and the calculations made by 
engineers and others are based accordingly. This 
generally adopted law has been determined by 
numerous eye made from time to time 
during the the last 70 years; and the principle of 
it has been admitted and accepted by most scientific 
men since the time of Galileo. 

126. The methods adopted for making the experi- 
ments, given in the previous articles, are so dif- 
ferent in character and varied for each method that 
it seems difficult to question the general result 
derived from the whole of them; nevertheless, no 
experiments, however carefully and by whomsoever 
made, can be considered satisfactory and the results 
adopted in practice unless such experiments agree 
with those which may have been made by others on 
the same subject, or unless the differences between 
them are satisfactorily explained. 

127. It is remarkable, considering the many able 
works published upon almost every branch of en- 
gineering science, that there is no published work, 
to our knowledge, which gives the various experi- 
ments made to establish such an important subject 
to engineers as the law for the flow of elastic fluids. 

Perhaps the only English work which treats 
generally on the subject is a paper read by Mr. 
Hood, and published in the ‘‘ Minutes of Proceed- 
ings of the Institution of Civil Engineers,” vol. i., 
1840. Even in that paper the author confines 
himself to quoting a few names of the many 
scientific men who had proposed methods for calcu- 
lating the velocity of the efflux of elastic fluids, 
according to the law of falling bodies, and omits to 
give the actual experiments which had been made 
on the subject previously to the reading of the 
paper. 

The experiments made on the efflux of elastic 
fluids are mostly published in the 7ransactions of the 
various literary societies in England and on the 
Continent, consequently their character may not be 
generally known ; it is, therefore, proposed to give, 
as briefly as possible, an account of some of the 
most important published experiments which we 
have been able to find; and to compare the methods 
adopted for making, and the results derived from 
them, with the results obtained from the experiments 
made and given in the previous articles. It is to be 
particularly understood that we do not propose to 
review or take any note of the numerous abstract 
or empirical theories which have been conceived 
with reference to the flow of elastic fluids, 

128. The following list gives some of the names 
of actual experimenters, and also states the works 
in which the experiments are published. - The list 
only gives, with one exception, the names of the ex- 
periments for the efflux of elastic fluids through 
orifices and short tubes ; consequently it does not 
include the experiments made exclusively for the 
efflux through long tubes when friction causes a 
modification of the flow. 

Dr. Young. ‘‘ Philosophical Transactions of the 

Royal Society” for 1800, page 107. 

Banks, ‘Memoirs of the Literary and Philoso- 
phical Society of Manchester,” vol. v., part 1, 
page 398. Also in ‘‘ Nicholson’s Journal” 
for 1802, vol. ii., page 269. 

Lagerhjelm. ‘‘ Hydrauliska Foérsok, Anstiillda 


vid Fahlu Grufva, Aren 1811-1815 af P.| Pe 


Lagerhjelm, J. H. af Forselles och G. 8. 
Kallstenius, pa Bruks— Societetens Be- 
kostnad, Férsta Delen. Stockholm,” 1818. 
Also ‘ Girard’s account of Lagerhjelm’s 
experiments,” published in the ‘‘ Annales de 
Chimie et de Physique,” vol. xxi., page 204. 
D’Aubuisson. ‘Annales des Mines,” 1e serie, 
tome xiii, page 483, 1826. Also in 
D’Aubuisson’s work entitled, ‘ Traité d’Hy- 
draulique, page 579. 








Schmidt. ‘ Gilbert’s Annalen,” 1801, vol. xx. 
Also in ‘“ Poggendorff's Annalen,” vol. ii., 


1824. 
Koch and Buff. ‘ Studien des Gottingschen 
Verines bergmiinnisher Freunde,” vol. i., 


1824 ; vol. ili., 1833 ; vol. iv., 1837; and 

vol. v., 1838. Also in ‘ Poggendorff’s 
Annalen,” vol. xxvii., 1836; vol. xl., 1837. 

Saint-Venant et Wantzel. . ‘‘ Comptes rendus des 
Séances de l’Académie des Sciences,” vol. viii., 
page 294, 1839; vol. xvii, page 1140, 
A partie, 1843 ; vol. xxi., page 366, 2° partie, 

45. 
Pecqueur et Poncelet. ‘‘ Comptes rendus de 
"Académie des Sciences,” 1845, vol. xxi., 
2° partie, page 178. 

W: Froude. . ‘‘ Minutes of Proceedings of the 
Institution of Civil Engineers,” vol. vi., page 
356, session 1847. 

Professor Graham. ‘‘ Philosophical Transactions 
of the Royal Society” for 1846, page 573 ; 
1849, page 349; 1863, page 385... 

Dr. Joule and Professor Thomson. ‘Proceedings 
of the Royal Society,” 1856, vol. viii., page 


8. 
Professor Weisbach, - ‘‘ Der  Civilingenieur,” 
vol. v., page 1, 1859; vol. xii., page 1, 1866. 
Joule. ‘* Memoirs . of the Manchester 

Literary and Philosophical Society,”. 3rd 

series, vol. 1, page 102. 

R. D. Napier. ‘On the Velocity of Steam and 
other Gases, andthe True Principles of the 
Discharge of. Fluids.” . Published by E. and 
F.N. Spon, 48,-Charing-cross, London, 1866. 

W. Eli Blake, ENGINEERING, vol. viii., pages 404, 
418. 

Messrs. Siemens. . ENGINEERING, vol. v., page 


Dr. 


- , 683. 

129. After Galileo had established the laws of 
falling bodies by gravitation, further experiments 
showed that water and other inelastic fluids followed 
the same law. When it had thus been proved that 
the velocity of water flowing through a properly 
shaped orifice out of a reservoir was stad te that 
which a body would have when falling freely by 
gravity through a height equal to the head, it 
followed, from the laws of ‘falling bodies, that the 
velocity of the efflux of fluids would be asthe square 
roots of the pressure under which they flowed. 

Atmospheric air was treated on the same principle, 
by imagining the column constituting the head to be, 
throughout, homogeneous in density. The earlier 
experiments made for ascertaining the velocity of 
the efflux of air would appear to have been of a 
relative character. The method adopted consisted 
in filling a bladder with water and noting the time 
in squeezing the water out of it through a small hole 
by means of a certain weight. The same bladder 
was then filled with air which was squeezed out 
through the same small hole with the same weight, 
the time being again noted. 

It was found from those experiments that the 
time occupied in squeezing the air out of the bladder 
was about 25 times less than that required. to 
squeeze the water out under equal conditions, and 
consequently it was concluded that the velocity of 
the efflux of air must be about 25 times greater 
than that of water. 

These relative experiments showed, approxi- 
mately, that air followed nearly the same law as 
water in its flow, inasmuch as the specific gravity 
of air, in comparison with water, had at that time 
been found to be in the proportion of 840 to 1. 
The velocities of efflux being as the square roots 
of the densities, there was obtained : 

WV 840=29, nearly. 

The difference in the velocities between water 
and air, from the relative experiments made, having 
been found to be 25, in comparison with 29 by 
theory, that approximation was considered suffi- 
ciently near for proving the law that elastic and 
inelastic fluids follow the same law in their flow. 
130. The earliest account of these relative ex- 
riments, and deductions from them, is given in 
the following paper, by Dr. D. Papin, published in 
the ‘‘ Philosophical Transactions of the Royal 
Society,” volume 16, page 193, for the year 1686. 
A Demonstration of the Velocity wherewith the. Air rushes 

into an Exhausted Receiver, lately produced before the 

Royal Society, by Dr. D. Parvin, Reg. Soc. 8. 

There being several occasions wherein it would be useful to 
know the Velocity of Air, according to the several pressures 
that may drive it; the Royal Academy at Paris hath attempted 
by some Tryals to attain that Knowledg, and by means of a 
ladder, which they did sometimes fill up with water and 





sometimes with Air; they found that (although the Weight 
to squeeze out these Liquors, and the hole to let them out 
were the same), nevertheless, the Bladder when full of Air, 
could be empty’d in the 25th part of the time that was re- 
—_ to squeeze out the Water of the same Bladder, from 

ce they concluded that the swiftness of the Air is 26 
times ter than that of water, when both these liquors 
bare the same pressure. This Experiment was very well 
thought on, and might serve till a better should be found 
out; but those Gentlemen could not but know that this was 
not Perfect. The Reason is that the Air yieldeth much, and 
so the Bladder being fill’d with it, will become pretty flatt, as 
soon as a considerable weight is layd upon it. It is plain, 
therefore, that the weight bearing upon a large s doth 
not press every part with the same force as it would do, if the 
Bladder did for a while remain Plump, as it doth when full 
of water; moreover, the water it self being heavy in the 
Bladder, makes some pressure so that it appears that the 
pressure in this sa ome was not so great upon the Air as 
upon the water. have, therefore, thought of another wa 
which I think better to come to the said Knowledge; and 
do humbly submit it to the R. Society. i 

y way is grounded upon this Hydrostatical Principle, 
that vauice have a strength to ascend as high as their source 
is ; and although the resistance of the mediwm doth always 
hinder Tects d'eau in the open air from reaching quite so 
high, nevertheless the liquor at its first spouting out, hath 
the necessary swiftness to come to that height. . 


Proposition 1. 

..From this Principle may moails be deduced this Proposition, 
that of two differing liquor’s driven by the same pressure, 
that which is in specie lighter must ascend higher than that 
which is heavier, and their heights will be reciprocally in the 
same reason’ as their ‘specifick — are. Thus, Quick- 
silver being'13 times and a half heavier than water, bears as 
much pressure when its spring is 1 ft. above the spout hole, 
as water doth when it’s spring is * ft. high, and the 
heigth to which Mercury shall ascend will be 15 times and a 

lesser than the heigth to which water shall be driven by 
those equall pressures. 
Proposition 2. 

From the foregoing Proposition another. may easily be 
deduced, viz., that of differing liquors bareing the same pres- 
sure those that are lighter in specie must acquire a greater 
swiftness, and their differing Velocity’s are to one another as 
the roots of the specifick nye, A of the sayd liquor’s. For 
we have seen Prop. 1, that the —s to be. attained are in 
the same reason as the specifick vity’s; Now Galileus, 
Hugenius, and others haue demonstrated that the velocity’s 
of bodies are to one another as the square roots of the heigths 
to which they may ascend: and so in this occasion they are 
also as the roots of the specifick Gravity's. 

If, therefore, we would know what is the Velocity of Air 
being driven by any degree of pressure whatsoeuer, we 
ought but to find what would be the velocity of water vnder 
the same pressure: and then take the square roots of the 
specifick gravity’s of these two liquor’s; because as much as 
oomeats root of the specifick Gravity of Water, doth exceed 
the square root of the ifick Gravity of Air; so much in 
Proportion will the velocity of Air ex: the velocity of water. 
For example, when I would compute what should be the 
swiftness of a bullet shott by the Pneumatick 5 as hath 
been described in Philosophical Transactions, Num. 179. I 
should first compute what was the velocity of. the air it self 
that droue the Bullet: I did, therefore, take notice that in this 
occasion the Air bares a pressure much about the same as 
that of water when it’s spring is 32 ft. high: now such 
water would spout out with a sufficient velocity to ascend 
82 ft. perpendicular, and, therefore, according to the rules 
and observation of Galileus, Halley, and others, such water 
hath the velocity of 45 ft. ina second. It remains, therefore, 
but to know the proportion of the grauity of Air to that of 
water; and we oe found it not to be always the same ; 
because the heigth; the heat, and the moisture of the atmos- 
phere are variable: nevertheless we may say in general that 
the reason between the —a greuity's of water and Air 
is much about 840 to1. Taking then their square roots, as 
I have. sayd above, which roots are 29 and 1, we may con- 
clude that the velocity of air must exceed that of water by 
29 times; and so multiplying 45, the velocity of water, by 
29, we shall find that the velocity of the air driven by the 
wate pressure of the atmosphere, is about 1305 ft. in a 
second. 

The “‘ Demonstration” given by Dr. Papin in his 
paper above, appears to have satisfied the savans. 
The law deduced therein was’ generally accepted for 
a period of about 115 years, without any further 
experiments to support it having been made, Dr. 
Papin’s method for calculating the velocity of the 
efflux of elastic fluids was given in most of the 
works published on mechanics and hydraulics dur- 
ing the last century, such as those of D. Bernouilli, 
Bossut, Hutton, &c. : 

With the exception of experiments by Gahu (of 
little importance), those by Banks, and Dr. Young, 
at the commencement of the present century, 
appear to have been the first made since the time 
of Dr. Papin. 

(To be continued.) 








PaitapetPnia City Exerszen.—Mr. Strickland Kneass, 
chief engineer and surveyor of Philadelphia, has resigned his 
appointment, having become Assistant President of the 
Pennsylvania Railroad. Mr. Kneass’ active career began 
upon the Juniata division of the Pennsylvania Railroad some 
time before 1850, in a country so rough and in places so in- 
accessible by ordinary means that the surveyors had to be 
lowered down from rocks by ropes. 
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The Southern States Since the War. 
Macmillan [Price 9s.] 


London and New York: 
AFTER ding many years in Glasgow as the 
editor of a ily newspaper, Mr. Somers resolved 
to seek a change of scene and ~~ yment for a 
time; and accordingly he betook elf to the 
Southern States of America, where he travelled and 
resided during the winter of 1870-71. His keen 
powers of observation were there abundantly called 
into requisition, and in the volume before us we 
have the results of his observation and inquiry. As 
he had so long moved and mixed among a great 
manufacturing and commercial community, having 
extens‘ve dealings with every part of the civilised 
world, it was but natural to expect that in selecting 
such a place of resort for a season as the Southern 
States, his mind was bent in a great degree upon 
taking stock of the industrial resources of the 
country, bearing in mind the fact, doubtless, that 
few travellers in that of the New World have 
ever devoted any particular attention to the subject 
which to him had many attractions. 

When the industry of the Southern States of 
America is spoken of, we rarely think of anything 
else but the cultivation of cotton, sugar, tobacco, 
wheat, maize, and rice, forgetting all the while, or, 
more likely, not knowing that there is in the country 
a great abundance of mineral wealth, which only 
awaits capital, enterprise, and commercial and tech- 
nical capacity to turn it to good account. Mr. 
Somers devoted much consideration to the progress 
of the cotton plantations, and to the state of the 
labouring population throughout the various states 
comprised in the so-called ‘‘ Cotton Belt ;” but he 
was not unmindful to acquire such information re- 
garding the natural resources, railways, and other 
public works of the region visited, as might tend to 
show to what extent it is fitted to become a profit- 
able field of enlarged immigration, settlement, and 
foreign trade. In accompanying our author in his 
journeyings through, and sojournings in, the ‘‘ Old 

ominion,” North and South Carolina, Georgia, 
Alabama, Mississippi, Louisiana, Tennessee, and 
Kentucky, we cannot help becoming interested with 
him in the questions of state government, slave 
labour v. free labour, public education, and others 
of a semi-political or semi-social character ; but on 
the present occasion, while addressing professional 
rather than general readers, our interest in his re- 
marks is of necessity limited to a brief note-taking 
of the mining, engineering, and cognate enterprises 
which are actually, or prospectively, to be prose- 
cuted in the Southern States, 

Mr. Somers affords us ample evidence of the great 
variety and extent of the mineral wealth of the 
Southern States. It is true that some of the states 
—Georgia, for pore ai never yet been sub- 
jected to a geological survey, but it is none the less 
true that such a survey is in many cases a very 
desirable thing; indeed, it is of the very utmost 
importance, now that the work of political and 
social reconstruction is going on. or instance, 
the northern section of the state just named is, in 
our author’s opinion, rich in materials of scientific 
observation and commercial interest. He did not 
learn of any coal having been discovered in Northern 
a though iron ore has been worked to a 
considerable extent, and pig iron is carried labor- 
iously from the furnaces at Cartersville in wagons 
to ‘“‘the State Road,” twelve miles or more, In 
Pickens County, Georgia, marble is got of excellent 
quality, some variegated, and some almost pure 
white, A fine dark blue slate is got which is doubt- 
less destined to come into favour for roofing when 
the means of transport are completed. Down along 
the Atlantic seaboard Mr. Somers found much of 
an industrial character to engage his attention. 
In Virginia he observed the keen interest felt by 
the discovery of the marl deposits in South Carolina 
and the vast influence which the discovery was 
exerting among the cultivators of the soil. There 
can be no doubt, he says, that similar marls, more 
or less rich in preaphons and ammonia, are to be 
found in Virginia, from Acquia Creek in the north- 
west to south of Richmond, and from Richmond to 
the sea, There are blue marls, white marls, green- 
sand marls, and other sorts, all of the highest utility 
as natural fertilisers. While sojourning in Charles- 
ton, South Carolina, he made anxious inquiry re- 
garding the extraordinary deposits of phosphatic 
nodules which are found all round that historical 
city. He found that at the time of his visit the 


furore for phosphate digging and manufacture was 
so great that no fewer than twelve companies were 
operating, or about to operate, in this new industry, 
and local works for the manufacture of sulphuric 
acid had also been set agoing. The planters are 
using the manure made from these phosphates in 
large quantity and to good purpose. Mr. Somers 
hints that scientific investigation may yet result in 
the discovery of similar deposits in various other 
places on the coast, from Acquia Creek to the shores 
of Florida. The importance of such discoveries 
cannot be over estimated, as they will doubtless 
result in fertilising, and bringing the sandy and 
exhausted soils of the Atlantic States up to a better 
competitive level with the richer lands of the Gulf 
and the Mississippi. 

Writing from Chattanooga city, which played 
such a prominent part in the war, and which is now 
so intimately identified with one of the greatest im- 
provements of the present generation in the iron 
manufacture, namely, Danks’s rotary puddling fur- 
nace, Mr, Somers becomes quite enthusiastic in 
reference to the abundant stores of coal and iron- 
stone which are known to exist in East Tennessee, 
Georgia, and Alabama. He visited the rolling 
mills at Chattanooga, which had done good service 
to the Confederates during the war, and which, 
after passing into the hands of the Federal Govern- 
ment, have now entered on a new and promising 
career under an energetic and capable private com- 

any. The active spirit of the enterprise is General 
ilder, whose campaigns had revealed to him the 
mineral resources of this part of the country. The 
company’s mines, which are 15 miles long, further 
up the Tennessee, embrace coal, ironstone and lime- 
stone, The coal is found in the face of Lookout 
Mountain, in seams of 4ft. to 10 ft. thick, and the 
beds of ironstone are from 6 ft. to15ft. in thick- 
ness. If the company can, as they aver, get their 
minerals at so low a cost that they can make iron 
rails and lay them down in Pittsburg cheaper than 
they can be produced in that great centre of the 
Pennsylvanian coal and iron fields, we may soon 
look for a new industrial development in Tennes- 
see of the very utmost consequence to the American 
iron trade, if not even to the trade of this country 
likewise. 

But it is in the valleys of the Warrior and the 
Cahawba, both in Alabama, that the mineral wealth 
of the Southern States seems to have attained its 
greatest development. The Warrior coalfield, in 
which the city of Tuscaloosa is situated, extends 
over an area of 3000 square miles, and contains 
various seams, of from 1 to 3 ft. thick. For steam 
purposes, the coal ranks very high. The Cahawba 
coalfield lies in the centre of the state. It is still 
richer in mineral deposits, but its total area is only 
about 700 square miles. Seams of coal, varying 
from 8 to § ft. in thickness, have been found in five 
or six localities, and beds of red hematite ironstone 
of surprising richness have been disclosed. Red 
fossiliferous ironstone in nodules is found in the 
valleys of the tributaries, The hematite is at some 
= from 7 to 15 ft. thick. A long range of hill, 

nown as the Red Mountain, which lies between 
the basins of the Warrior and Cahawba, and ulti- 
mately runs parallel to the Lookout range, is quite 
charged with thick beds of coal and ironstone, and 
has long attracted eager attention as the backbone 
of the mineral wealth of Alabama. Prior to the 
war, there were many furnaces erected along this 
coal and iron district ; but with the war raids de- 
struction came, and for the most part the furnaces 
‘*remain extinguished, and ruin still spreads its sable 
wing over great and promising works, the resumption 
of which, with the railway facilities now extended 
to them, can only be a question of time.” With 
the spirit of enterprise and the commercial prosperity 
now reigning, doubtless some of our British iron- 
masters will turn their attention to that attractive 
region, and invest their surplus capital ia the esta- 
blishment of works worthy of the mineral resources. 
The ironstone is not excelled in richness or in its 
freedom from ~~ by the Spanish ore, which 
is now so much in request in this country, and the 
fuel necessary for its reduction is found within the 
same region, and has not to be conveyed hundreds 
of miles to meet the iron ore, The occurrence of 
these mineral deposits in the state of Alabama is 
considered by Mr. Somers ‘“‘to be by far the most 
deeply interesting material fact on the American 
continent.” And he goes on to say: ‘ All this sub- 
terranean wealth, exposed to the eye, is now brought 
within easy reach, and not only the railways of 
Alabama, but the great lines of road which are 








being pushed with extraordinary energy through 
the vast states and territories of the West to the 
shores of the Pacific, as well as into Mexico and 
Central America, and the growing steam marine of 
the Gulf, are opening an almost boundless demand 
on the spot for both coal and iron.” 

Mr, Somers also informs us of two remarkable 
mineral developments in Lousiana, which he con. 
siders capable of immediate and profitable utilisa. 
tion. One of them is a discovery of rock salt on 
an island within a few miles of Vermilion Bay, an 
arm of the Gulf of Mexico. This deposit is almost 
pure chloride of sodium, and of great extent. The 
other is a rich deposit of crystalline sulphur on the 
Calcasieu river, in the south-western part of the 
state. It occurs in a bed, 168 ft. thick, under a 
series of clay, yellow sand, and blue sandy lime- 
stone strata, which have a total thickness of 38] ft, 
The boring has been carried down to more than 
a thousand feet, and shows so far a succession of 
strata of this valuable sulphur and gypsum. These 
useful minerals, as well as the coal and ironstone 
already spoken of, are just waiting to be turned to 
account on a large scale. 

The subject of railway enterprise, almost as a 
matter of course, received much consideration at 
Mr. Somers’s hands while scouring those extensive 
areas which are embraced in several of the Southern 
States. In Georgia there is ample evidence of the 
immense importance to which the railway interest 
can attain. It is only surpassed at present by the 
agricultural interest, which is necessarily the foun- 
dation of all, and, indeed, throughout the whole of 
the South it is the one interest which stood erect 
and vital amidst the general ruin caused by the 
war, and which seemed, not only able to take care 
of itself, but to give a helping hand to the general 
recuperation of the various states. Mr. Somers 
considers that Georgia has done more since the war 
to restore and extend the connexions of its old lines, 
and to build up new railways, than any of the other 
Southern States. The railway interest of that state 
has been in a condition of almost passionate activity 
during the last four or five years. Inthe year 1870 
the Georgian Legislature authorised the endorsement 
of no fewer than thirty-two railroad companies. 
Many of the projects, it is true, are only branches 
or elongations of existing lines from one Georgian 
town to another ; but some are extensive schemes, 
such as the Atlanta and Blue Ridge, which aims at 
being a great competing through line to the North. 
The branch traffic has not hitherto received that 
amount of attention that its importance entitles it 
to; but, as common roads are easily made in 
Georgia, it seems that Mr. Somers’s suggestions to 
put on road steamers, with trains and wagons, at 
every principal depét, is entitled to much considera- 
tion. Much advantage would doubtless accrue alike 
to the railway companies themselves, and the planters 
and the cotton trade in general. 

Did space permit we might refer to many other 
interesting and practical topics treated of by Mr. 
Somers, such as the use of Fowler’s steam ploughs 
on the sugar plantations in Lousiana; Gray and 
Uddingston’s ploughs in the Valley of the Tennessee ; 
Thomson’s road steamer for ploughing purposes ; 
the ‘steam trains of the sugar mills on the model 
plantations of Louisiana; the New Orleans ice 
factory, where Carré’s apparatus is employed making 
72 tons of ice per day at 15 dollars per ton; the 
prospect of the whole waterway of the Tennessee 
being opened from Chattanooga to the Mississippi ; 
and the steam flour mills at Lebanon in Kentucky. 
But we must draw te a close. Still, however, we 
cannot conclude without incidentally taking notice 
of the author's complimentary remarks regarding 
the grand iron foot and railway bridge which con- 
nects the two states of Ohio and Indiana at Louis- 
ville, the work of Mr. Albert Fink, whose rail- 
way bridges at Florence, Decatur, and other places 
in the South, cannot fail to attract the atten- 
tion of every passenger. Mr. Somers also gives & 
due meed of praise to Mr. J. A. Roebling for the 
Cincinnati Suspension Bridge, one of the most 
magnificent engineering structures on the American 
Continent. 

We cannot lay down the ‘Southern States 
Since the War,” without thanking Mr. Somers most 
cordially for giving us such a useful and interesting 
book on a theme which in many hands would have 

roved ‘stale, flat, and unprofitable,” but. which 
len afforded him an opportunity of displaying his 
keen powers of observation, his enlarged views 0 
public policy, andhis great ability as a clear and 
vivid descriptive writer. 
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THE LATE PROFESSOR MORSE. 

‘Tue story of electric telegraphy is one purely of 
the present age, for, however great may be our ex- 
tensions and progress, it is within the memory of the 
present generation when the first and earliest steps 
were taken to change the pure experiment into a 
striking commercial success and a E angnerg public 
benefit. Electric telegraphy can hardly yet be said 
to have any history, its vise-and progress being so 
very recent; but as names—household words—pass 
away and leave-a gap, its hi commences, for it 
at once becomes connected with the past and not 
the present. ‘ 

We have just lost one of the earliest, one of the 
greatest names connected with the rise and progress 
of electric telegraphy;*a name more universally 
known in a telegraphic sense than any other. Pro- 
fessor Morse, the inventor of the well-known in- 
strument,. has quietly away from us. His 
existence connected telegraphy with. the present, 
his death connects it with the past, while the story 
of his life forms some important chapters of its 
history; and, so long as electric telegraphy is known, 
so long will his name be intimately and inseparably 
connected with a system now universal. 3 

Professor Samuel F. B. Morse was born at 
Charlestown, Massachussetts, United States, on 
the 99th ef April; °1791. “died, therefore, in 
his 8lst year. He received an excellent education, 
and graduated at Yale College in 1810, but from an 
early date he had a strong passion for the fine arts, 
painting being his specialite ; so strong was this feel- 
ing that his father, in order to perfect him in the 
art, sent him to Europe. In England much atten- 
tion was paid to him as a rising artist, and he suc- 
ceeded, in 1813, in receiving a gold medal from the 
Society of Arts. Two years later he returned to 
his own country, but the young and ardent artist 
did not meet with the success and attention his 
talents deserved, and it was only when he took to 
portrait-painting that his profession became re- 
munerative. 

The subject of electricity had always been of 
great interest to him at the time of his college days, 
and subsequently he had ample opportunities of 
keeping himself informed of the progress of electric 
science, and it was ata lecture delivered in New 
York, in 1826, that he first saw an electro-magnet. 
From 1829 to 1832 he revisited Europe, and had 
further opportunities of becoming acquainted with 
electrical matters. It is given on authority that in 
October, 1832, on his return to America, he invented 
the instrument bearing his name. 

But it was not until 1840 that he obtained his 
first American patent, and three years later the 
Government undertook to test the practicability of 
the invention, In the following year a line from 
Washington to Baltimore was completed, and the 
working of Morse’s electro-magnetic telegraph 
proved a complete success. 

The following remarks, penned elsewhere, are 
appropriate. ‘*'The progress of the telegraph was a 
part of the career of Professor Morse. Wherever 
his system is seen—and they are scattered nearly 
over the whole civilised world—the instruments 
serve as orators, speaking praise to his name and 
to his nation. ‘The Morse system has become 
nearly the sole telegraph used on the American 
lines, Throughout Europe it is in general employ- 
ment, most of the others having been abandoned. 
Nations have laid aside their pride for their own 
peculiar contrivances, and adopted the Morse tele- 
graph as the most practical for governmental 
and commercial purposes. These are manifesta- 
tions of honour deserving of the highest appre- 
ciation.” 

His death will be regretted by all; in his own 
country the grief has been great; here the news 
was received with surprise and with sorrow; and 
though many may mourn him as dead, he will live 
to all so long as the Morse code, the Morse 
sounder, and the Morse printing instrument exist. 








Tue Corzrorp Hemartirzs Inon Ore Company.—The 
prospectus of a conipany, has been issued under the above 
title, with a capital of 100,000J., divided .in 10,000 shares of 
10/. each, for the purchase of a property in. the Forest of 
Dean, and called the Coleford Hematite Iron Mines. The 
area of the property is 394 acres, and according to the esti- 
mates, contains more than ten million tons of ore of a rich 
oe The - rts of eye Ansted, Mr. —" and 

’ ley, which. accom rospectus, 8 very 
encourgungly of the vant the pane and the one 
show an average of 60 per cent. of metallic iron. According 
to the reports of the above-named 


gentlemen, the cost of 


raising the ore will be slight, and special facilities for carriage 
will short] increased, 


ly be greatly in 





THE EFFLUX OF ELASTIC FLUIDS. 
To tur Eprror oF ENGINEERING. 

Srr,—Iy my communication, appearing in ENGINEERING, 
March 29th, I applied the reaction of my diagram to the 
experiments made by Mr. Wilson. I had not time then, 
nor since, fully to examine the results of these valuable 
experiments, but I mean to doso yet. The statement I 
made that there is no need for coefficient of contraction to 
allow for difference between theory and practice, requires 
correction. There is a conoidal vein of contraction for 
steam as well as for liquids. My formulw agree so well 
with Mr. Napier’s experiments, and with those made with 
merely rounded edges by Mr. Wilson, that I neglected the 
effect of such contraction. Mr. Wilson’s experiments 
through plain tubes show that there is a minimum conoidal 
vein necessary to get the full discharge due to the orifice 
and pressure. This contracted vein is very short; it is con- 
tained in the bell-mouthing caused by rounding the edges, 
as at Fig. 8, page 71. But though small, its effect is very 
marked, reducing the discharge by about 30 per cent. in 
experiments given in Tables XII. and XVI. . 

Applying the formula, reaction=1.214p —pp, to the ex- 
periments with rounded inlets, taking examples all through 
the Tables, we have the following in addition to those 
formerly given: 


Number. Mr. Wilson. Formula. 
142 8.60 847 
153 16.64 16.25 
166 32.5 81.53 
180 45.5 44.70 
186 61.3 61.21 
189 57.8 68.89 
190 56.3 59.59 
191 10.16 9.90 
200 19.20 18.70 
210 34.40 83.08 
215 46.36 45.13 
219 58.50 58.89 
220 59.00 59.59 
251 19.37 18.94 
265 33,50 82.04 
270 41.10 389.49 
280 61.20 58.57 
290 78.48 75.93 
292 86.11 81.32 


From No. 257 the agreement does not appear to be so 
close as in the other examples. But the experiments are 
here apparently to some extent in error. The area of efflux 
tube is 2} times that. used for the experiments in Table 
XV., and the reaction we would expect to be also in that 
proportion. But all through Table XVII. the reaction is 
about 14 per cent. higher than what we get by multiplying 
the results of the former experiments by 24. Example: 
between No. 291 and 292 we have a difference of pressure 
of steam—58.5 —56.0—=2.51b. The difference of reaction 


is 85.11 —81.72==3.89 Ib. Then — =1.356. 


In Table XV. we have for pressure= 58.2 reaction—=37.12 
x 24=83.52. To compare this with pressure 58.5 of 
Table XVIL., No. 292, we have to add 1.356 (58.5 — 58.2) 
=.4068 ; 83.52-4-.4068—=83.93. But thisis given 85.11, 
or 1.4 per cent. more, It is probable, therefore, that the 
agreement between the formula and experiment is closer 
than appears from the above statement. 

I have intentionally omitted in the above examples pres- 
sures less than 11 ]b. above the atmosphere, because the 
formula 1.214 p—po refers only to pressures that involve 
the critical ratio, where 2F1.71716. The calculation of 


oO 
reaction for other pressures is more tedious but not difficult. 


Take No. 240, p> =14.7,4-1.79=16.49=p, 
Po—'47 ==.9, 
p 16,49 


Turning now to the diagram at page 220 we find the 
pressure line .9 cuts the curve at 1.5. (This tells us that 
the delivery will be two-thirds of the maximum delivery 
due to pressure 16.49.) The area of the shaded part up to 
1.5 is equal to .0925. The total area out to infinity is 
.234, but we have been using .214 in the formula used 
above, 

-214-—.0925 _ 


081. 


For this pressure the reaction will, therefore, be 1.081 p—p,. 
To apply this simply to Table XVII., we have to add 
16.425 to column 3, multiply by .081, and add to column 3, 
the sum should give column 4. Doing this we get the re- 
action 3.450. In the Table it is given 8.537, Taking 
another example, No. 245, 


4 "ate ae Se 

p. 14.7-+-3.4 
Turning to the diagram again we find the line of pressure 
.8. and near that is the point in the curve corresponding to 
.81, say, at section 1.18, cutting off the portion of the re- 
action=.046. Then, 


214—.046— 145; and (8.4-+16.425).148-413.4=6.235, 


1.18 

and by experiment it was found to be 6.518. To the slight 
excess by experiment shown here the former observation 
that the reactions in Table XVII. are a little in excess 
of those in Table XIV is also applicable. 


When we examine Tables XII. and XVL., plain tubes, we 





find quite another action taking place ; the action varies from ‘ 
1.105 p—p, at 11.8 Ib. steam to 1.09 p—p, at 22 lb. steam 
with the 3 centimeter tube, and from 1.093 p—p, at 15 Ib., 
to 1.073 p—p, at 40 1b. steam with the 2 centimeter tube. 
In both we have an increased deficiency as the pressure is 
increased, The effect upon the discharge is greater than 
upon these coefficients. A reduction of reaction ‘from 
1.234p—p, to 1.081 p—p, reduces the discharge one- 
third. Po P-—Po cv. 

The diagram is constructed on the same prineiple: for 
elastic and non-elastic fluids, and there is this difference in 
the result, the reaction and flow of steam depends’ upon the 
gross pressures of the inner and outer vapours, whereas the 
reactioncand flow ‘of liquids depend upon the difference of 
pressures only, that is, omthe effective head. A 

My investigation led me to expect a slight reduction in 
reaction froma small reaction chamber ; Mr. Wilson’s ex- 
periments apparently prove-that there is no such reduction. 
But he takes the pressure at the reaction chamber, and the 
water enters that with some velocity, and the head pro- 
ducing that velocity should be taken into account. On 
another occasion I will return to this. 

By J. MoFaruaye Gray. 


To tHe Epiror or ENGINEERING. 

Srr,—Mr. McFarlane Gray’s paper on the above subject in 
your journal of the 29th ult. requires some remarks from me, 
whieh I was prevented by illness from making last week, 
and I canno bere | do more than make some prejiminary 
observations, which T hope to su ent next week with a 
report of some experiments on ge of steam, which 
I tried about nine months ago. 

In the first place I must thank Mr. Gray for the more 
than fairness which characterises his references to me and to 
my formule and a and in the next place I wish 
cordially to endorse his protest against the use, or at least, 
the abuse of the term reaction; perhaps the word cannot be 
altogether dispensed with, but it should always be clearly 
kept in mind, especially with regard to the present subject, 
that, as Mr. Gray says, “there is no such action as that 
which is generally supposed to be indicated by this word.” 
In this same connexion there is another phrase which has 
led to more confusion of thought than anything else I know 
of in connexion with the subject, it is that “the discharging 
force (spoken of generally as the reacting force) is equal to 
the sectional area of the jet multiplied . twice the head 
due to the velocity,” in place of “twice the area of the jet 
multiplied by the head due to the velocity.” No doubt the 
quantity is the same which ever element is doubled. So, 
also, if a man were to tell me that he had carried a weight 
as heavy as himself half way up Ben Lomond in a couple of 
hours, and it turned out afterwards that he had only taken 
himself to the top in the same time, though the amount of 
work would be the same, I should certainly say the man had 
deceived me, for any ordinary man can do the one thing, and 
I doubt if any man whatever could do the other, and there is 
as much difference in the ideas conveyed between the modes 
I have mentioned of expressing the same quantity; there is 
a given head <_ yongeane acting on a larger area than that of 
the jet, but as Mr. Gray again says, there is no greater head 
or pressure any where than the absolute pxessure when there 
is no discharge. I have yet another protest to make with 
regard to an assumed theoretical reacting or discharging 
force for a given orifice: there are theoretical limits to the 
Pape force, it must range between the area of the ori- 
fice, and twice the area of the orifice multiplied by the pres- 
sure or head, but there is no specific discharging force ; but 
I shall not enlarge upon this at present. 

Ihave only left myself time to say that the reasonin 
which Mr. Gray supposes I had is not what I di 
adopt, and I am somewhat surprised at Mr. Gray’s statement 
that I have not given my reasoning on the matter, for two 
whole chapters out of the six of my pamphlet are devoted to 
that part of the subject ; however, I think I could put in two 
or three t > of that reasoning, and shall 
try todo so. In doing so, I shall in fairness have to point 
out that Mr. Wilson’s experiments have shown that my pre- 
mises were not quite right, and in so far as my assumptions 
were inaccurate, my experiments ought to have more coin- 
cided with Mr. Gray’s theory than with my own, but unfor- 
tunately my experiments last year coincided with my own 
formule, and consequently did not agree with any other 
formule different from them. 


Glasgow, April 10, 1872. 





the subst 





Rost. D. Naprer. 








Toe Drartnace or Benargs.—The municipality of 
Benares have, it is stated, made an application to the Cal- 
cutta Justices for permission for Mr. W. Clark, C.E., to 
visit that city, with a view to advise upon a system of 





drainage. 
Prat Fvet ry Canapa.—A trial of prepared peat fuel as a 
substitute for wood, has been made on the Grand Trunk 


Railway of Canada at London, and the result was that 100 Ib, 
of peat were to last longer than half a cord of wood. The 
superintendents of the road are stated to be convinced of 
the superiority of peat fuel. Exhaustless—or practically 
exhaustless—beds of peat exist in the West of Canada. 





A New Srzam Lavncu.—A trial trip took place yesterday 
on the Thames of a new steam launch, built by 
Yarrow and Hedley to the order of the Crown agents for the 
Colonies, to be used in Port Royal Harbour, Jamaica. This 
launch has been constructed specially for harbour use, com- 
bining in one small vessel the powers of a steam tug, floating 
fire engine, and “ steam hoist,” adapted for lifting moorings, 
and other heavy weights. This little craft, only 40 ft. long 
will be shipped entire, with its machinery, ready for im- 
mediate use on arrival at its destination. 





ENGINEERING. 


[ApRIL 12, 1872. 











SPENCER’S REVOLVING PUDDLING FURNACE. 


SA SS SARA 


REVOLVING CONVERTER, OR PUDDLING | 


MACHINE.* 
By Mr. Apam Spreycer. 


In bringing an account of this machine before the members 


of the Iron and Steel Institute, I may be allowed to remark 
that for some years past I have, whenever an opportunity 
occurred, experimented upon materials for a lining suitable 
for revolving puddling machines, and in 1868, while enga ed 
under Mr. Edward Wil — 

I became convinced, from some trials which I was encouraged 
to make, that “best tap” was the most suitable for such 
purpose, if it only could be effectually secured to the revolv- 
ing chamber. From the fact that it could be reduced to the 
liquid state, the casting it on to plates dovetailed, or any 
similar fastening, naturally suggested itself. In 1870, while 
occupying my present position as manager to Messrs. Thomas 
Richardson and Sons, at their West Hartlepool Iron Works, 


at the Middlesbrough Iron Works, | 


preparations were made for practically testing my ideas and 


observations. 

Having now called attention to the most important part, 
perhaps it will be well to describe the machine itself, and 
afterwards revert to the mode of securing the lining. As it 


was only at the last moment that any intention was formed | 


of bringing the matter before this meeting, sufficient time 
was not allowed to get up drawings on a large scale, but on 
the table are laid ve 
and I shall be very glad to give fuller explanation to any 
of the members who may express such a desire. Excepting 
the revolving chamber, there is nothing peculiar about the 
other parts, so we may at once dismiss the grate and the 
stacks by saying they are of the common construction, ex- 
cepting they are larger, although not larger proportionally 


complete drawings on a smaller scale, | 


doubled the production. The largest production from fone 
heat has been 1430 Ib., or 12 cwt. 3 qr. 2 Ib. 
The shortest time for a single heat has been thirteen 


| minutes. The quality is beyond all question, having been 
| proved by working, by fracture, and by analysis. The metal 


to the work done, than those in use for ordinary puddling | 


furnaces. 


The revolving chamber then, is of the rhomboidal form, sup- | 


ported at the ends by large discs at right angles to the axis 
upon which it is made to revolve. The transverse section is 
square longitudinally, two of the sides are parallel to the 
axis of rotation, and the other two sides, although parallel to 
each other, are pitched slightly diagonal, this nal throw 
is intended to give to the e & motion from bridge to flue 
and vice versd. By the square form and di al sides the 
iron is made to travel over the whole surface in a very 
effectual manner, even if the speed of rotation be only one 
to two revolutions per minute; not only are the flat sides 
found best for thoroughly agitating the iron, but for allowing 
the lining to be equally distribu upon the four sides, thus 
securing uniformly smooth surface throughout the interior, 
and easily fettled with molten cinder or “ tap.” here the 
chamber is connected to the furnace grate, and to the stack, 
loose rings are made to butt against it, allowing it to freely 
rotate, and very simply securing the joint ; the rings are kept 
well up to their place by levers and Calense weights. Having 
thus, I trust, made clear the general form, I will now describe 
the method of applying the lining. In the first place, the 
four sides, instead of a formed of plates as at first, are 
now made up of open-sided “ tro 
to disc. Each trough is filled wit 
placed in position. e ends are made up of tap bricks cast 
into moulis of the required form, and the whole cemented 
together by molten tap. It will now be seen that the 
chamber consists of two discs connected together by a rec- 
tangene box, the sides of the box consisting of troughs open 
to the outside, each trough containing its quantity of fettling. 
Further particulars weal 
I may, however, mention that the door for discharging the 
balls is on one of the sides and near the flue end. 

The charge in the existing machine is about 10 ewt. of 
molten iron, and is poured in at the flue end, or through a 


hs” which reach from disc 
molten tap, afterwards 


small hole in one of the sides. The machine is then made to | 


revolve slowly for about five minutes, when the boil com- 
mences, the boil lasting about ten minutes; the coming to 
nature and balling occupies another ten minutes. The door 
is then opened, and the balls withdrawn by means of lon 
tongs placed on the bogie, taken to the hammer an 
immediately rolled off into bars of the required sizes. 

With the first machine only about 5 cwt. could be con- 
veniently puddled, and occupied about fifty minutes. Thus 
the present machine has saved half the time, and more than 


a Paper read before the Iron and Steel Lnstitute. 


id be tedious, and perhaps confusing. | 


used has been Cleveland of various mixtures down to Cleve- 
land cinder. 

A machine is now pom J constructed to convert 1 ton per 
heat, but Ihave no doubt ultimately 5 tons will be easily 
converted ; for if we can maintain a division of the mass the 
process will be very simple. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLEsBRoveH, Wednesday. 
The Cleveland Iron Trade.—Yeaterday being the quarterly 
yy | of the North of England iron and allied , there 








was a attendance in the Royal Exchange, Middles- 
brough. fair amount of business was done. All kinds of 
iron were in great demand, and the prices were regulated by 
95s. per ton being paid for No. 3. For immediate delivery 
no one will sell under 100s. The demand seems to increase 
much quicker than the power to supply, for, although there 
are more blast furnaces at work, the makers’ stocks are again 
reduced nearly 3000 tons according to the returns for March. 
There was the usual facility given to gentlemen wishing to 
exhibit models of machinery and other articles of interest to 
the trade on "Change yesterday. angye Brothers 
and Rake, of Neweastle-on Tyne, exhibited a model of their 
“ Special” steam pump, several — lever punches, screw 
lifting jacks, Weston’s patent differential pulley blocks, 
Stroudley’s patent guide plates, and a patent gas retort. 
Mr. Turner, of Middlesbrough, showed —— and ship- 
builders’ tools, Mr. Taylor, of Middlesbrough, exhibited plans 
of Messrs. Baker and Co.’s patent kiln, and Mr. Thomas, of 
Middlesbrough, showed drawings of his patent aoe. or 
refining furnace now at work at the Acklom Refinery, Middles- 
brough. It appears from the returns of the Cleveland Iron 
Masters’ Association, that out of a total of 136 blast furnaces 
| there are 127 at work. There are 13 new blast furnaces in 

course of erection on Tees-side, many of which are in an ad- 

vanced condition. 


The Finished Iron Trade—All branches of the finished 
| iron trade are in a highly satisfactory state. 


Danks's Furnace.—On Friday last at Messrs. Hopkins, 
Gilkes, and Co.’s works, Danks’s puddling machine was pub- 
licly tested in the presence of a large number of the members 
of the Iron and Steel Institute, and gentlemen connected 
with iron works in various of Europe. Melted Cleve- 
land iron was run into the furnace puddled, taken out, ham- 

| mered, and rolled into bars of most excellent quality. Mr. 
‘ Danks himself was present, and afterwards attended a meet- 





ing to consider the offer made to him by a number of gentle- 
men for permission to erect 200 of his furnaces for 50,000/. 
Owing to some exception being taken to his patent, this 
roposal was delayed. More than one firm in the Middles- 
Gaus district has, however, made arrangements with him, 
and will go on erecting furnaces as quickly as possible. 
Engineering and Shipbuilding.—Both these branches of 
industry can camaeliinahy taleh. To-day Messrs. Buckhouse 
and Dixon, of Middlesbrough, whose establishment has been 
so much extended lately, launched a splendid screw steamer 
of 2800 tons burthen, to run between Norway and New York. 
She is fitted wth compound engines, 225 horse power, by the 
North-Eastern Engineering Co., Sunderland, and will carry 
550 emigrants. 





Tue InstituTIon oF Crvit Eneinegers.—At the meeting 
of this Society, on Tuesday evening, April 2th, 1872, Mr. 
Hawksley, President, in the chair, 21 candidates were balloted 
for and declared to be duly elected, including three members, 
namely, Sir John Gay Newton Alleyne, Bart., Butterley Iron 
Works, Alfreton; Mr. John Robinson, Manchester; and 
Mr. Edward William Young, Resident Engineer of the Glas- 
gow and Cape Breton Railway; and eighteen associates, 
namely, Mr. James Smyth Benest, late surveyor to the Nor- 
wich River Commissioners ; Mr. Joseph Bray, Westminster; 
Mr. Joseph Cash, Stud. Inst. C.E., Assistant — — to the 
Brighton and Hove General Gas Company; Mr. Edmund 
Compton, Céara, Brazil; Mr. Robert Btcacin, Deal; Mr. 
William Forrest, Blackburn; Mr. Antonio Gabrielli, West- 
minster; Mr. John Joseph Grinlinton, Assistant to the Sur- 
veyor-General of Ceylon; Captain George Lane Cockburn 
Merewether, R.E., ex-engineer, P.W.D., Bombay; Mr. 
a London Agent of the Low Moor Iron Com- 
pany ; Mr. Richard Steven Roper, Newport, Mon.; Mr. 

tge Hennet Ross, Engineer and Surveyor to the Colonial 
Company, Trinidad ; Mr. Arthur Henry Whipham, Resident 
Engineer of the North-Eastern Railway Company's Docks 
at Middlesbrough; Mr. Frederick Anthony White, Grace- 
church-street ; . Leedham White, Gracechurch-street ; 
Sir Frederick Martin Williams, Bart., M.P., Perranar- 
worthal, Cornwall ; Mr. William Lloyd Wise, Adelphi ; and 
Mr. Samuel William Worssam, Chelsea. The Council re- 
ported that, under the provisions of the bye-laws, they had 
recently transferred Messrs. John George Crosbie Dawson 
and George Wilson from the class of associate to that of 
member, and had admitted the following candidates students 
of the Institution: Messrs. George Barclay Bruce, Jun., 
Ernest William Enfield, Mark Helmore, Edward Jennings, 
Philip Townshend Somerville Large, Robert Edward Peake, 
and Herbert Perkins Vacher. There are now on the books 
of the Institution 14 honorary members, 748 members, 
1109 associates, and 235 students, together 2106, as against 
1995 at the same time last year. 
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APPARATUS FOR COOLING RAILWAY CARRIAGES; GREAT INDIAN PENINSULA RAILWAY. 
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DESIGNED BY MR. R. D. SANDERS, DEPUTY LOCOMOTIVE SUPERINTENDENT. 
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f‘ We illustrate above a system, lately introduced by Mr. 
R. D. Sanders, Deputy Locomotive Superintendent of the 
Great Indian Peninsula Railway, of cooling and ventilating 
railway carriages. The success which has attended the 
arrangement, appears to leave little to be desired in this 
direction, and the advantages of reducing the temperature 
in hot climates are so obvious, that we imagine Mr. Sanders’s 
method will meet with a very wide adoption in India. The 
following is a description of the arrangement, which is full 
shown in the section Figs. 1 and 2, and in plan, Fig. 3. 
Under ‘the floor of the carriage is an air chamber, A, pro- 
vided with valves, B, for admitting the air from either 
direction in which the carriage is required to travel. These 
valves are worked by means of a simple lever arrangement 
in the interior of the carriage within reach of the occupant. 
Above the air chamber are three or more layers of “ kuskus 
tatties” supported by gratings of light iron bars placed 
about 24 in. apart, and se in their places by their ends 
being let into racks screwed to the diagonals of the carriage 
frame. Each layer is divided into any number of divisions, 
as most convenient, and so placed that the spaces between 
them are covered by the layers above, so that the air from 
the chamber beneath must, before entering the —_- 
pass through the cool air spaces between the layers. T 
arrangement will be readily understood from the drawing. 
The layers of kuskus are watered b gaes ~ of weed 
constructed bucket, E, placed u exterior of the car- 
riage, and which is so balanced that when full it capsizes and 
discharges its contents into the chamber which supports it. 
rom this chamber the water is conducted by the pipes, F, 
which extend through the centre, and under the floor of the 





A small pipe in connexion with the main extends the 
length of an ordinary train, and is provided at intervals with 
cocks and short lengths of india-rubber tubing through which 
the water can be conveyed to the tanks. 

The india-rubber tubes are of sufficient length to enable 
the tanks to be filled without the necessity of stopping a 
a train upon any particular spot, shunting is, therefore, 
avoided. 

In order to ensure perfect ventilation and to prevent the 
accumulation of moist air in the interior of carriage, the 
windows are constructed to open horizontally, each one open- 
ing in an opposite direction alternately. It will be readily 
seen that by this arrangement the current of hot air passing 
over the windows creates a ial vacuum in rear of them, 
and draws off the cold air from the interior of the carriage 
as shown by the direction of the arrows. 

The windows are constructed with double frames. The 
inner one holds the glass and opens horizontally, bein 
hinged upon the outer frame. When the inner one is cl 
the two together —_ vertically as an ordinary window. 

On the top of the carriage is an air e, K, in which 
the self-acting ventilators are ope: closed by the 
current of hot air passing through the air passage when the 
carriage;is in motion. 

A a = ht is me the beeen in > man- 
ner shown for the purpose of keeping them steady after the 
have Pom x their perpendicular position. It will be rend 
that ventilators are always open towards the rear of 
the train and act in a similar manner to the windows in 
drawing off the cold air which enters through the grating in 
the bottom of the omeane. Complete ventilation is by this 
means effected and the cold air is equally distributed through- 
out the compartment causing a uniform reduction of tem- 


Each pipe has longitudinal slots cut in it through | perature. 


which the water is disc on to the perforated zinc plates 
or shallow trays, C, which are placed over the kuskus 
tatties. The object of these plates is to uniformly distribute 
the water over the tatties upon which it falls in the form of 


rain. 

Spaces of about 2tin. or 3in. are left between the plates 
or trays through which the cold air passes into the carriage. 

The bucket, E, is filled from a small tank placed above it 
and the frequency of its discharges is regulated by means of 
a cock, H, through which a fine stream of water continually 
flows into the bucket. The yor of the bucket of course 
depends upon the area of the kuskus tatties to be watered ; 
when thoroughly moistened very little is required to kee 
them so; and it is preferable ry i. as yorst wi 

uent discharges t: one of large capacity disc i 
“oe treme A more uniform evaporation i sualatilnst 
and the water is more economically applied. 

The tanks are filled through fine gauze wire screens and 
one of very fine mesh is placed over the nut which secures 
the cock, H, in its place. These are necessary to prevent 
the cock getting choked by impurities which might other- 
wise be conveyed into the tanks during the operation of 
filling them. The size of the tanks of course depends upon 
the distance between stations at which they can be re- 
plenished. Those of the dimensions given are in use on the 
Great Indian Peninsula Railway and contain eight hours’ 
supply, the bucket being regulated to discharge four times 
per hour. The filling of the tanks is effected by a simple 
arrangement of pipes laid in the ground or secured to the 
standards supporting the roof over the station platforms. 





In addition to the cooling effects of these arrangements 
the entrance of dust and smoke which is so great a discom- 
fort to railway travellers in India is entirely prevented. 

No air can enter the carrii without having previously 
| wey between the wet tatties. It is there deprived of the 

ust which it would otherwise have carried into the interior. 
dust adhers to the underside of the bottom tattie and is 
washed out by the water —— h it from the bucket, 
into the air chamber beneath from which it falls on to the 
ballast. The arrangement of the windows and ventilators 
deflects the hot air without, and consequently the dust car- 
ried with it is prevented from entering the —_- 

The gratings in the floor are made for the sake of con- 
venience to fit the frames of the carriage, but it is sufficient 
to allow spaces of open work in the mats which cover them 
of about 18 in. down the centre. The temperature of the 

i can be tee either oo quantity of water 
evaporated, or, in other words, the discharges of the bucket ; 
or by the ial opening of the ventilators. These can be 
adjusted either by the occupants of the carriage or by the 
guard in charge of the train, as considered desirable. The 
drawing shows these improvements as applied to one com- 
—— of a first-class carriage on the Great Indian 

eninsula Railway, but they are equally applicable to any 
other class of vehicle, being a mere matter or arrangement. 
Those parts of the apparatus which require attention, are so 
simply constructed that they can readily be removed, cleaned, 
and replaced by any ordinary carriage examiner. 

The cooling effects of these appliances will be seen from 
the following Table of temperatures which were registered 
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in an ordinary and an improved carriage on the through | 
mail train between Bombay and Calcutta and Cawnpore, in 
March last. 
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Although it was not the hottest month of the year, the 
average reduction of the temperature in the improved carriage 
was 1) degrees Fahr. The above results were obtained by 
the evaporation of only 6 gallons of water per hour, but by the 
evaporation of more water of course almost any degree of 
coolness can be obtained. On one occasion, when the wind 
was very hot and dry, a reduction of 30 degrees has been 
experimentally obtained with the evaporation of a large 
quantity of water. It is, however, sufficient to reduce the 
temperature 10 to 15 degrees, or, say, to 80 degrees Fahr. 
When the number of deaths in railway carriages from heat- 
apoplexy which occur every hot season in India is considered, 
the advantage of having at least one cool compartment in 
each train cannot be over-estimated. 

Frequently it happens that invalids up country, rather 
than face the fatigue of travelling several hundred miles in a 
heated carriage, nang on in the vain hope that they will 
recover, or, if they do undertake the journey to Bombay, 
are so weakened by its effects as to render the probability of 
surviving the journey to England extremely doubtful. There 
are, of course, many travellers who prefer the heat, but there 
is a far greater number who would willingly pay extra fare 
for a reduction of temperature, and in this way the railway 
companies might be remunerated for the cost attending the 
use of such a luxury as a cool and comfortable carriage for 
travelling in India. 

We may mention in conclusion that Colonel R. Strachey, 
before his departure from India, tested one of these carriages, 
and reported very favourably upon the results obtained. 








RANDOM NOTES FROM NORTHERN INDIA. 


N.W. Provinces, February,:1872. 

Tue very sudden and tragical death of Lord Mayo has 
cast a dark cloud over all India, and for the present that 
sad event is the all absorbing subject of interest and conver- 
sation. How far the numerous projects for railways and 
canals, which are before the Government, may be delayed, 
or otherwise affected by the death of the late viceroy, who 
was generally supposed to be a warm adyocate for the 
wide extension of Public Works, is now a subject of specu- 
lation amongst the members of the profession in India. 

The Government (Gazette has just published a long corre- 
spondence between the Secretary of State for India and 
the authorities out here, on the subject of the leave rules 
under which the European uncovenanted officers now serve. 
For four long years have despatches been going backwards 
and forwards, and pressing and elocuent has been the 
pleading of the Government of India for the members of 
the higher branches of the uncovenanced service. They 
point out that the exigencies of the service and the ad- 
vancement of the country, have called for professional and 
scientific men with especial qualifications and training, who, 
although classed as unconvenanted servants are ‘“ English 
gentlemen of an education and social status which necessitates 
their recruitment from the same classes as furnish the 
members of the civil service,” and they press on the Home 
Government the strong claim which those gentlemen have 
for more liberal treatment in that matter of leave rules, 
The departments referred to by the Government of India 
as calling for “special professional requirements which are 
uot possessed by members of the covenanted civil and 





military services,” are the Marine, Telegraph, and Public 
Works Departments, and the Forest, Geological, and Edu- 
cational Departments, &c. This long correspondence con- 
cluded with a despatch from the Secretary of State in which 
he expresses his willingness to allow all uncovenanted 
servants who have received their appointments in England 
the benefit of liberal furlough rules (based on those 
which apply to the covenanted civil service), but that before 
any decision is arrived at with reference to officers appointed 
in India, a nominal list of their names, services, &c., must 
be forwarded to the Home Government so as to enable 
them to determine what officers shall be admitted to the 
benefits of the more favourable furlough rules.” 

Under this ruling, all civil engineers who received their 
appointments in England will come under the new leave 
rules, a long looked for concession on which they are to be 
congratulated, but those engineers who were appointed by 
thé Government of India, having been recruited from rail- 
way and canal companies in this country, or educated in 
Government colleges are for the present “left out in the 
cold,” but will, no doubt, come under the same liberal rules 
when the nominal list of service called for shall have been 
submitted by the Government of India. Orders with 
reference to the new rules are promised at an early date, 
and will be anxiously looked out for by engineers and other 
members of the higher branches of the uncovenanted 
service who have been so long waiting for this boon. 
Why it is that civil engineers who come to this country 
under covenant should, on their arrival here, be called and 
classed as uncovenanted servants is not at all clear, but 
such is the case as will be seen from the following rule: 
“Engineers and others under special covenant to the 
Secretary of State for India, are on all points, not specially 
provided in their covenants, regarded as uncovenanted 
servants.” 








BOILERS AT THE LACKENBY TRON 
WORKS. 

A Few months ago (vide pages 47 and 61 of our last 
volume) we described and illustrated the compound blowing 
engines erected by Messrs. Kitson and Co., of Leeds, at the 
Lackenby Iron Works, near Middlesbrough, and we stated 
at the time that these engines were supplied with steam by 
a set of Howard boilers, fired by the gases from the blast 
furnaces. This week we publish on page 248 engravings 
of the boilers just referred to, which will serve to explain 
their construction. 

Referring to the illustrations it will be seen that the 
boilers, which are five in number, are of the horizontal tube 
type to which Messrs, Howard have of late given the pre- 
ference, on account of its giving greater facilities for ex- 
amination, cleaning, and repairs than the pattern with ver- 
tical tubes which they originally adopted. Each boiler consists 
of twenty-five tubes 9in. in diameter by 10 ft. long, these 
tubes being disposed in five rows slightly inclined downwards 
towards the front end, as shown in the sections. At the 
back end each group or section, of five tubes, is connected 
to an upright tube, from the top of which a pipe is led off 
to the steam drum, ag shown in the various views. At the 
front ends, all the tubes, except those forming the bottom 
row, are closed by caps which are accessible by opening the 
front doors, and which are readily removable when the tubes 
have to be examined; while the tubes in the bottom row 
are connected toa chamber which extends across the front 
outside the setting, as shown in the longitudinal section 
and front elevation, and which is furnished witha door 
opposite each tube. 

The horizontal tubes and the vertical connecting tubes 
at the back are all of wrought iron, the connexions between 
the former and the latter being made by double-coned 
junction pieces which are screwed into the ends of the 
horizontal and the sides of ‘the vertical tubes respectively. 
Similar connexions are also used at the front to unite the 
ends of the horizontal tubes with the seats for the caps and 
with the chamber which has already been mentioned as ex- 
tending across the ends of the bottom row of tubes outside 


any seat equally 
is avoided. 

The feed water is admitted to the front chamber already 
referred to, and to this chamber the blow-off cock is also 
connected. The gauge glass fittings and pressure gauge 
are attached to a vertical chamber placed in front of the 
boiler and connected by two small pipes with one of the 
upper tubes and with a tube in a lower horizontal row as 
shown in the longitudinal section. The safety valve is 
placed on the steam drum. 

Referring to the longitudinal section it will be seen that 
the boilers at the Lackenby Works are provided with fire 
grates; but under all ordinary circumstances the ash-pits 
are closed, and the boilers are as we have stated, fired with 
the gases from the blast furnaces. The gases are brought 
from the furnaces through the flue or condait seen on the 
left in the longitudinal section, and from this they are con- 
ducted to the burners, of which there are two to each boiler, 
placed as shown in\the front elevation. The construction 
of these burners will be readily understood on reference to 
Figs. 5 and 6 which show one of them drawn to an 
enlarged scale. From these views it will be seen that 
the gases are supplied to each burner by a vertical cast iron 
pipe, about 15 in. in diameter, the pipe being fitted with the 
gas valve,G. At its upper end this vertical pipe hasa 
horizontal branch 17}in. in diameter inside, within which 
there is fixed an inner pipe 15} in. in diameter inside, as 
shown in Fig. 6. Into the annular space, F, between 
the inner and outer pipes just mentioned, air is admitted 
through the four openings, C, while a further supply also 
enters through the central pipe, E, which is 7} in. diameter 
at its larger end, and. 4} in. diameter for the main portion 
of its length. The admission of air by this central tube is 
regulated by the ventilating valve, H, this valve serving to 
cover more or less the openings, C’. 

The course followed by the burning gases will be readily 
traced on reference to the longitudinal section. It will be 
seen from this figure that the upper row of tubes is shut off 
by cast-iron diaphragm plates, while similar, but shorter, 
plates are disposed lower down, so as to make the gases pass 
three times from end to end of the tubes on their way to the 
chimney. Messrs. Howard now make these diaphragm 
plates with pendant ridges hanging down between the tubes, 
and it is found that these pendants, by breaking up the 
current of gas and causing it to pass closely along the tubes, 
materially increase the evaporative efficiency. 

There are at present two furnaces at the Lackenby Iron 
Works ; these furnaces—which are 85 ft. 6 in. high, 26 ft. in 
diameter at the boshes, and 26,770 cubic ft. capacity—at 
present producing 800 tons of iron per week. ‘The boilers 
we have illustrated furnish all the steam for the blowing 
engines supplying these furnaces, as well as for a direct 
steam lift of 50 ft. raising the wagons to the calcining 
kilns, the furnace lift, and the various pumps about the 
works. The performance of the boilers is stated by Mr. 
Alfred C. Hill, the engineer of the Lackenby works, to 
haye been exceedingly satisfactory, and Messrs. Howard 
have received orders for additional boilers for the extension 
of the works now in progress, We may state that the 
boilers are worked at a pressure of 100 Ib. per square inch, 
and that a great portion of the feedwater is distilled water 
from the surface condenser with which the blowing engines 
are fitted. 

The boilers at Lackenby being fired by gas, it is of course 
impossible to compare their evaporative efficiency in the 
ordinary way; but similar boilers are in use at Messrs. 
Howard’s own works at Bedford, and with these numerous 
experiments have been made. To facilitate the carrying 
out of these experiments, Messrs. Howard have fitted up in 
their boiler house convenient means for weighing the water 
evaporated and fuel used by any boiler under trial, so that 
experiments can be carried on at any time without inter- 
fering with the ordinary daily routine. We append a Table 
giving the results of a weck’s trial of this kind lately 
carried out, the boiler being worked in its ordinary way 
and the fuel recorded including that used in getting up 
steam. The rate of evaporation recorded in the Table is 
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the brickwork. The caps by which the tubes are closed at 
the front ends are furnished with slightly coned faces 
fitting correspondingly coned seats, secured to the ends of the 
tubes in the manner already mentioned, and the caps being 
held in their places by bolts, a thoroughly good joint is made, 
metal to metal, the surfaces being merely smeared with a 
little tallow. All the caps and seats of Messrs. Howard’s 
boilers are turned accurately to gauge, so that any cap fits 


rather low, being only about 53 lb. per square foot of heat- 
ing surface per hour; but the evaporative efficiency is ex- 
cellent, and the boiler really occupies very little space for 
the work which it performs. Judging from the quantity of 
work which we saw in progress during a recent visit to 
Bedford, the Howard boiler is rapidly making its way, its 
great portability especially recommending it for exporta- 
tion. 
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NOTES FROM PARIS, 
Paris, April 8, 1872. 
Tue Suear InpvsTRIES. 

Despite the increasing duties which strike at the indi- 
genous sugar industries, this branch of manufacture in 
France makes a constant progress. The culture of the 
beetroot developes, the number and importance of the 
factories augment, and the processes are perfected day by 

ay. 

. ‘M. Possoz, a very well-known engineer, is just now 
founding a company for the advancement of the sugar in- 
dustry. The object of this society would be to purchase, 
or to establish a factory well provided in all respects, and to 
add to the ordinary profits arising from the manufacture, 
those which would result from a new process of M. Possoz, 
and the working of patents connected with it, that is to 
say, the concession of licenses in France and abroad, as 
well for cane sugar as for beetroot, 

In addition, the society would devote a part of its profits 
to the investigation of improvements to be realised in the 
sugar industry. A special reserve, created for this pur- 
pose, would allow of the establishment of a laboratory for 
experiments on beet, sugar, molasses, &c., and to collect, 
study, and experiment on the processes, machines, and new 
apparatus, relative to the sugar industries, in a proportion 
which should be agreed upon by a commission, selected 
either from the directors or from the shareholders. The 
journal La Sucrerie Indigéne approves, of this project, as 
calculated to advance progress, and to reduce the power of 
some of the powerful establishments which exercise a detri- 
mental influence on the sugar production. 

The following are some statisties of sugar and alcohol, 
showing the comparative productions of 1871-72, and 
1869-70. 

The number of sugar factories was 463 in 1869, and 492 
in 1871. The production from the 1st of September to the 
end of February, rose from 274,281,245 kilogrammes to 
331,454,351 kilos in corresponding period. 

The total production of alcohol from the first of October 
to the end of February, from wine, farinaceous substances, 
beetroot, molasses, &c., 

was a 1,065,812 kilos. in 1869-70, 
and eee 1,064,945 » 1871-72. 
ForTIFICATION OF PARIs. 

According to the Moniteur des Travaux Publics, the 
fortification works of Paris are to be pushed actively. On the 
north side six forts will be constructed at a mean distance 
of 10 miles from the centre of the city, the first will be at 
Orgemont, at 7.5 miles, and a height of 406 ft; the second 
in the forest of Montmorency, 12.5 miles from Paris, the 
third at Ecouen, 12 miles, and at a very considerable eleva- 
tion, the fourth at Orme de Merles, 7.5 miles, 367 feet high, 
the fifth at Vaujours, 7.5 miles distant, and 413 ft. eleva- 
tion, and the sixth at Chelles, 12 miles distant, and 350 ft. 
altitude. The construction of these forts will cost from 
1,000,0002. to 1,200,0007. 


GovERNMENT ENGINEERS. 

The Society of Civil Engineers continues to discuss the 
question of Government engineers. But séveral members 
have shifted the discussion ‘upon new ground, and some 
very animated debates have been held on the organisation, 
and scientific teachings of the Polytechnic School, whence 
Government engineers are recruited. As the Society in- 
cludes members who have been brought up in this school, 
some of these have believed themselves injured by the 
severe observations directed against the State, and have 
replied accordingly. It would be unfortunate to see a 
question of great public interest degenerate into mere 
personal disputes, and endanger a schism in a society 
which has for its main object the strengthening of the 
bonds of fraternity between the members of the engineering 
profession. 

MECHANICAL STENOGRAPHY. 

The meeting of the Society of Civil Engineers on the 
15th of March was reported by aid of a new apparatus 
invented by M. H. Gensoul, of Bagnols,. Gand. The 
operator appeared to follow the proceedings with the 
greatest ease, manipulating the keys of a little piano, 
placed on his knees, and the report was printed verbatim on 
a band of paper unrolled by the apparatus, 

The following are some remarks on the principles upon 
which this curious invention are based: It reproduces a 
discourse in extenso without abbreviation ; it includes in 
place of a single pen several styles put in simultaneous 
action by the hands; it traces the characters mechanically 
in conventional signs more simple than ordinary letters. 

The apparatus does not print a single letter at a time ; it 
operates on the syllable as unity; it reduces the blows to 
be struck on a key board to the number of sounds produced 
by the tongue; and as a man has at least as great a speed 
of movement in the fingers as in the tongue, the apparatus 
is easily worked with the speed required. 

The key board is, composed of three parts—the left, 
formed of four double keys, receives the four fingers of the 
left hand ;\the right hanil works similarly with the four 
double keys on the right side. With the thumb the four 
central double. keys are struck. Lastly, the buttons are 
placed under the palm of each hand. 

Each key is a lever furnished at its inner end with a 
character in line, longer or shorter according to its value, 
and the characters of the 24 keys and the two buttons are 
arranged in a straight line. A continuous band of paper 








advances after each blow is struck upon the keys—that is 
to say, after each syllable. The feed is of course me- 
chanical. 

Each key struck gives a sign ; the number and position 
of these signs vary according to the number and position 
of the keys struck ; and as there exists between them an 
invariable relation, the presence of one or of several be- 
tween them and their respective place form as many com- 
binations as can be produced with the arrangement adopted 
in the keyboard. The number is 80 for each division of 
the keyboard. Each of the 80 combinations that can be 
formed on the little keyboard upon the left, or at least a 
certain number of them, represent each a combination of 
consonants, and it is the same with the right-hand keys. 
The centre ones produce the vowels ; the right button gives 
the final E mute; the left button produces the § final of 
the plural, the NT plural of the verbs, or the L' apos- 
trophe. 

It will easily be seen that any syllable may be expressed 
by one operation on different parts of the keyboard. 

The advantages claimed by the inventor are, the more 
rapid instruction of reporters, the certainty of following 
the orator more surely, and the introduction of a system 
of invariable signs, which can be easily translated into ordi- 
nary characters, even long after it has been printed, without 
having recourse to the memory. M. Gensoul proposes to 
apply his inyention to the telegraph. 








THE VARRUGAS VIADUCT. 

WE illustrate on our two-page engraving this week a 
magnificent viaduct, designed under the superintendence of 
the well-known American engineer, Mr. W. W. Evans, for 
the Lima and Oroya Railway, and recently constructed by 
Messrs. Denmead and Co., of Baltimore. The viaduct 
consists of four of the Fink suspension truss type spans, 
three of 100 ft. each, and one of 125ft. The piers upon 
which the bridge rests are amongst the highest, if not in- 
deed the highest yet constructed, No. 1 pier being 145 ft, in 
height, No. 2, 252 ft.,.and No. 3, 178 ft. 

Each pier consists of 12 columns of wrought iron, made 
by the Phoenix Iron Company, who also furnished all the 
relled iron used in the structure. The piers are divided 
into tiers of 25 ft. each in height, and connected by cast- 
iron joint boxes, to which the columns are bolted. 

The horizontal strutting, consisting of double channel- 
bar struts, is firmly attached at each tier to the cast-iron 
joints, to which joints is also attached the rod bracing, 
longitudinal, transverse, and horizontal, 

The piers at grade measure 15 by 50 ft. The 12 legs all 
batter transversely one half in and one half out, as they 
descend, the outward batter being 1 in 12, the inner batter 
whatever could be obtained by bringing the converging legs 
together at their feet, each group of four columns forming 
an inverted M transversely. Longitudinally the piers are 
vertical, holding their size of 50 ft. from top to base. The 
pier legs rest in heavy cast-iron feet, planed to a true sur- 
face, which are anchored to the rock or base blocks. All 
bearing surfaces are planed and truly dressed, and as every 
portion of each pier has been actually bolted together and 
carefully marked, no misfits can well take place. The 
maximum pressure on the base plates of the cast feet is 
121 lb. per square inch, with the viaduct fully loaded. 

The maximum pressure per square inch on the main 
bearing columns, which are of the Phenix six segment 
section, is 4612 lb. per square inch. 

Machinery has been devised and sent out for raising the 
piers within themselves. The end spans are to be raised 
in the ordinary way, by scaffolding. The central spans are 
to be framed together on such an incline as will permit 
them to be lifted bodily between the piers on which they are 
to rest; by machinery provided for the purpose. Assoon as 
the highest end appears above the pier caps it will be laid 
hold of and. drawn back, while the lower end of the span is 
being raised above its pier-caps. The adjustment then 
becomes a simple matter, and the span can be accurately 
placed in position. 

We trust on a future occasion to publish details of this 
work, which is now about to be erected. 

We may mention, in conclusion, that Mr. Henry Meiggs 
is the contractor for the Lima and Oroya Railroad. 








NOTES FROM GERMANY. 
Bonn, March 23, 1872. 
Tue Deeprst BorE-HOLE. 

Tue deepest bore-hole which was ever sunk is 24 
miles south of Berlin, near the village of Sperenberg, where 
a small. hill, composed of gypsum, crops out in the diluvial 
plane of Brandenburg. The presence of gypsum so near 
the capital caused the Prussian mining authorities to search 
there for rock salt; and in 1867 a bore-hole of 15} in. 
diameter was begun at that place in the gypsum rock itself. 
This rock was sunk through for 273}ft., when antrydrite 
or antrydric sulphate of lime was met with, which, how- 
ever, after a depth of only 5ft., gave place to rock salt, 
which was struck quite pure at 284 ft. depth. from the sur- 
face. The bore-hole was continued, and at the end of 1868 
it had reached 956 ft., and had still an inner diameter.of 
12}in, after three sets of iron tubes had been inserted. 
Since the beginning of 1869 boring commenced with steam 
power, and by the end of that year the bore-hole was sunk 
to 2527 ft. by the end of 1870 to 8479 ft., and in 1871 it 


‘air pumping 





was stopped at a depth of not less than 4052 ft. Rhenish, or 
4170 ft. English, from the surface, which is‘the greatest 
depth that has ever yet been reached. When boring 
ceased the chisel stood still in solid rock salt, so that the 
salt deposit which was discovered there had the enormous 
thickness of over 3768 ft. Rhenish. Boring would have 
been continued in order to explore the underlying rock, but 
the mechanical difficulties at that enormous depth became 
too great. In order, however, to further the interests of 
science, careful observations of the temperature at various 
depths continue to be made, and will be made public in due 
time. Itis anticipated that the ratio of increasing tem- 
perature, as hitherto generally adopted, will be proved to be 
not very far from truth. It is to be regretted that sinking 
could not be continued on account of its great difficulty and 
cost, as it might have led to some remarkable results. 


UNDERGROUND Rope TRAMWAYs. 

The coal mines of the Saar are situated in a hilly district, 
intersected by many branch valleys which lead to that of 
the river Saar. This configuration of the country, and the 
circumstance that the coal measures come up to the surface 
over a large area of the district, was singularly favourable 
for the opening of the coalfields by means of adits and 
levels, instead of shafts; and although a great part of the 
coalbeds above these adits is, already exhausted, they are 
still used to bring the coal on the surface to the smaller 
valleys, where each is provided with a branch railway. 
The wagons or tubs used to be drawn by horses in trains of 
15 to 20; but as this system was connected with many in- 
conveniences, it is now abandoned, and the wagons are 
drawn in and out by stationary steam engines, after being 
fastened to long ropes or chains. There are now three different 
systems of rope-tramways in use, . The counter-rope system 
has been adopted at the mine, Vonder Heydt, in an adit 
1024 fathoms long, from the Krug shaft to the tip at the 
railway station, and in the Lampenest adit 1420 fathoms to 
the same tip; it ts also used at the mine, Reden-Merch- 
weiler, for a length of 800 fathoms. This system consists 
of two engines—one in the mine, one outside, alternately 
pulling a train of 80 to 36 wagons out or in, when the 
end rope runs freely off the winding drum, which is for a 
time disconnected from its engine. The tail-rope system, 
which is used also at some collieries near Newcastle and 
Durham, has been adopted at Veltheim adit, mine Gerhard 
Prinz Wilhelm, and at the Burbach adit, mine Von der 
Heydt, for 1400 and 1020 fathoms of length respectively. 
With this system a single steam engine is required, which 
drives two drums in opposite directions—one hauling in the 
rope, the other paying it out, when the rope at each end of 
the tramway is carried round a sheave or pulley, and is 
conducted back.to the engine, The train of coal wagons 
being connected to one branch of the rope, and the train of 
empty wagons to the other branch, the engine pulls the 
loaded train out, and drags the empty train into the mine, 
and is reversed after every journey. The endless rope 
system is in use at the Griihling adit, mine Friedrichsthal, 
and the Abhub adit, mine Gerhard, and consists in one 
engine driving an endless rope continuously round in the 
same direction, when loaded trains are fastened to it on the 
way out, and empty trains on the way in. This system is 
generally only adapted to short distances, such as 120 
fathoms and 80 fathoms in the named instances. Instead 
of attaching the wagons in trains it is now found more 
useful to fasten them singly at certain intervals, so that the 
tipmen have time to empty one wagon over the screen 
before the next arrives. The expenses for working the 
rope-tramways have proved to be much less than for horse 
tramways, and the counter-rope system to be by far the 
cheapest. But it seems that it would be still more econo- 
mical to introduce the endless rope system even for long 
distances with two engines running in the same direction, 
and to attach single wagons instead of trains to the rope. 
The advantages of the single wagon system are too con- 
spicuous to be overlooked, but it is only in connection with 
the endless system they can be fully developed. The difficulty 
of the increasing dead weight of the rope for great distances 
must be overcome by the adoption of auxiliary engines, 
which run in the same direction with the chief engine, and 
the regulation of their speed can be easily effected by the 
use of telegraphing machinery and self-acting brakes and 
governors. The underground transport through the road- 
ways has always been a heavy item in colliery economy, 
and every improvement in that direction should be thank- 
fully accepted. There is much still to be done in this 
matter, and the use of electric telegraphic apparatus in 
connexion with underground transport is at present far too 
little valued. 


Compressep Arr MACHINERY. 

In some former notes we mentioned that compressed air 
machinery is rapidly finding application in German mines 
for the use of pumping, drawing stuff, rock boring, and 
coal cutting, The greater part of it was made at the Hum- 
boldt Engine Works, formerly Sievers and Co., near 
Cologne. This firm has of late supplied with compressed 
ines: the mines Neu-Tserlohn, Flora and 
Westphalia, in the province of Westphalia, the Paulus Mine, 
in Silesia, and the Maria and Schwadowitz mines, in Bo- 
hemia. Again, machinery, atmospheric winches, 
were supplied Yor the mines Tremonia, Neu-Tserlohn, Voll- 
mond, Westphalia, Borussia, Harpen, Horde, and others in 
Westphalia, Maria and Buschtierad, in Bohemia, and the 
Hongen mines, near Aix-la-Chapelle. 
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COMPRESSED AIR ENGINES. 

4& recent number (vide page 145 of the present 
Volume) we discussed, in general terms, the employ- 
ment of compressed air as a motive power for pro- 
Pelling tramway cars or other vehicles, and we then 


, | avoid the freezing of the moisture. 


directed attention to some of the chief difficulties 
to be overcome, and pointed out certain leadin 
features which we considered that engines work 
by compressed air should possess, At the same 
time we promised to return to the subject and speak 
in greater detail of certain practical points, such as 
the quantity of compressed air required to do any 
= work, and of the amount of heat which it is 

esirable to impart to that air to prevent the freez- 
ing of any moisture mixed with it, 
we now propose to fulfil. 

It may be remembered that in the article to which 
reference has already been made, we advocated a 
low piston speed for compressed air engines, on the 
score that by the adoption of such moderate speeds 
a greater facility is afforded for imparting heat to 
the air during its expansion, and we further recom- 
mended, as a convenient mode of imparting this 
heat, the immersion of the cylinders and of the 
main air reservoir in a hot-water jacket, At the 
risk of some slight repetition, it may be desirable, 
perhaps, that we should briefly state here the way in 
which the absorption of heat takes place in a com- 

ressed air engine. We will suppose the engine to 
be of that class in which the air stored up at a high 
pressure in a main reservoir is allowed to flow 
thence through a reducing valve into an interme- 
diate chamber, whence it is supplied to the cylinders. 
If the air is worked expansively in the cylinders, 
as it ought to be, the absorption of heat during 
each stroke may be divided into two distinct stages, 
In the first place, while the admission port is or 
the piston will be urged forward by the direct flow 
of air from the intermediate chamber, or, in other 
words, by the expansion of the air in the main re- 
servoir ; while after the cut-off takes place the work 
will be done by the further expansion of the portion 
of the air shut into the cylinder, and the expansion 
of the air in the main reservoir (supposing the latter 
to be supplying one cylinder only) will cease. The 
expansion, whether in the main reservoir or in the 
cylinder, will, unless heat be derived from external 
sources, be accompanied by a reduction of tem- 
perature of the air, and it is this reduction of tem- 
perature beyond a certain point which it is desir. 
able to avoid, in order to do away with the trouble 
attendant upon the freezing of the moisture which 
the air contains. As we pointed out in our former 
article, one mode of preventing the attainment by 
the air of a very low final temperature would be to 
impart to it a high temperature in the main reser- 
voir, so that even after expansion the temperature 
might not be so low as to allow of the freezing of 
the vapour; but, as we then stated, this mode of 
procedure is open to important practical objections, 
and it appears to be altogether the best plan to 
supply the air with heat at the time when the ex- 
pansion renders that heat necessary. In other 
words, we believe it to be the best _ to apply 
heat to both the main reservoir and the cylinders, 
and we do not at present see a more convenient 
mode of applying that heat than by a simple hot- 
water jacket. The intermediate chamber may or 
may not be included in the jacket, as may be most 
convenient, there being no absolute necessity that 
heat should be applied to it, as in passing through 
it the air does no work. 

These preliminary matters being stated, we may 
proceed to the special object of this article, namely, 
to show the quantity of compressed air which is re- 
quired to me wm a certain amount of work, and the 
quantity of heat which it is necessary to supply to 
The best way of 
dealing with these points will probably be by con- 


This promise 


1 | sidering a particular example, and we shall there- 


fore suppose a case in which a load of six tons, 
including the weight of the machinery, has to be 


»s,| drawn at a speed of 8 miles per hour over a line 


four miles in length, of which three miles are level, 
while the fourth mile rises with a continuous gradient 
of 1 in 56. Further we will suppose the line to be 
a tramway laid through the streets, and that in con- 
sequence of the dirt, &c., on the rails, the resistances 
at the speed above mentioned reach 20 Ib. per ton. 
In this instance the tractive force required on the 
level portion of the line will be 6x 20=1920 lb. ; 


while on the gradient it will be 120+ 3940 x 6 _ 


56 
360 Ib., or three times the tractive force required on 
the level. Let us further suppose the driving wheels 
to be 3ft. 6 in. diameter, and the two cylinders 
to be 44 in. diameter with 192 in. stroke, the con- 
necting rods being coupled direct to driving axle. 
The circumference of a 3 ft. 6 in. wheel is 11 ft. 








almost exactly, and with the above-mentioned pro- 





portions the piston speed when the vehicle was 
moving at eight miles per hour would be ” . te 2 

x 
=128 ft. per minute, a very moderate speed, suitable 
for the ready absorption of heat by the air during 
its expansion in the cylinder. 

When ascending the gradient of 1 in 56, the tractive 
force required being 360 lb., and the wheels and 
cylinders being of the dimensions already given, the 
a effective pressure on each piston would have 
to be: 

360 x CORE TES) = 0x21 - 990 Ib., 
while on the level portion of the line one-third this 
pressure, or 330 lb. only, would be necessary. In 
such an engine as that of which we are speaking, 
the mean losses due to back pressure, pre-exhaust, 
compression, and wire-drawing at the point of cut- 
off, &c., may be estimated fairly as equal to a mean 
back pressure of about 9 Ib. per square inch above 
the pressure of the atmosphere, or, say, a total mean 
back pressure of 24.7 lb. per square inch measured 
above a vacuum. If now we decide upon the ratio 
of. expansion, the quantity of air used and the initial 
pressure necessary can be readily calculated. 

If air was capable of absorbing heat rapidly from 
surrounding objects it might be possible to carry 
out the expansion in the cylinder to a very con- 
siderable extent without much inconvenience, al- 
though even in such a case it might rather be 
desirable, on account of the difficulty of keeping 
pistons and stuffing-boxes thoroughly air tight, to 
avoid the use of very high initial pressures. As it is, 
however, there is another reason for keeping the 
amount of expansion within moderate limits, and 
this is the comparatively slow rate at which the 
expanding air is capable of absorbing heat from 
the surfaces with which it is in contact. Taking 
this fact into consideration we believe that a four- 
fold expansion in the cylinder will in most cases be 
found as as is desirable; and assuming this to 
be the degree of expansion decided upon for the 
engine forming our example, when working on a 
level, we may proceed to calculate the initial pres- 
sure necessary. The diameter of the pistons being 
4} in,, the area will be 15.9 in., and the mean effec- 
tive pressure required on each piston being 330 Ib., 
the mean effective pressure per square inch will 
be =20.751b., which, added to 24.71b., the 
mean total back pressure, gives 45.45 lb. as the aver- 
age total pressure required on the piston during the 
stroke. With a fourfold expansion the mean total 
pressure is equal, as is well known, to: 


initial pressure x (1+hyp. log. 4) 
r , 











4 
or if, as in the present instance, the mean total 
pressure be given, the initial pressure = 
mean total pressure x 4_ 45.45 x4_81.8 _ 
1+hyp. log. 4 141.386 2.386 
or, say, 76 lb. per square inch total, or 61.3 lb, 
above the atmosphere. At the same time the final 


pressure after expansion will be ne =19 lb. total. 


« 
. 


76.1, 








When working up the gradient the main effective 


pressure required in the cylinders would be = = 


62.26 lb. per square inch, which added to the back 
pressure as before gives 62.26+ 24.7 = 86.96 lb. per 
square inch as the average total pressure on the 
iston. With such a high mean pressure it would 
far from desirable to resort to any great de- 
gree of expansion, and when working on the 
gradient it would probably be found preferable 
to make the cut-off no earlier than is desirable 
for the purpose of ensuring a free exhaust. Thus 
a cut-off at three-fourths of the stroke might 
probably be adopted with advantage and as in this 
case the expansion would be 1} times, the total 
86.96 x 1.33 


I+hyp. log. 14~ 
Tass = 901b. per square inch, or 75.31b. per 
square inch above the atmosphere. In this case the 
a = 67.5 lb. total. 

These matters being disposed of, we are now in 


a position to calculate the quantity of air required 
for the trip. The driving wheels beitg 11 ft, in 


5 “ 
circumference, they will ‘make <7,- =480 revolu- 


initial pressure required would be 
115.95 


final pressure would be 
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tions per mile, and if we suppose the amount of 
compression be just sufficient to fill the clearance 
spaces, there will thus be used for each mile run 
480 x 4=1920 cylinders full of air at the final 
pressure, ‘The diameter of the cylinders being 
4} in., and the stroke 12in., the capacity is 0.1104 
cubic foot, and during the run of 3 miles on the 
level there will thus be used 0.1104x1920x3= 
635.8, or, say, 636 cubic feet at the final pressure 
of 19lb. above a vacuum; while on the gradient 
the quantity used will be 0.1104 x 1920=211.96, or, 
say, 212 cubic feet of the final pressure of 67.5 lb. 
total. 

If now we suppose the temperature at which the 
air is exhausted to be 40° Fahr.,* the weight per 
cubic foot at the final total pressures of 19 lb. and 
67.5 Ib. will be 0.1004 lb. and 0.357 Ib, respectively. 
The weight of air used in making the run of three 
miles on a level will thus be 0.1004 x 636 =63.854, 
or, say, 641b.; while the weight used on the gra- 
dient will be 0.357x212=75.684, or, say, 76 lb. 
The total weight used on the trip will thus be 
140 lb. The capacity of main reservoir necessary 
to supply this quantity of air will of course depend 
upon the initial pressure given to the latter, and 
we may mention here that the higher that initial 
pressure is, the less will be the gross weight of the 
air necessary at the commencement of the trip in 
proportion to that utilised. Thus, for instance, if it 
is necessary that the pressure of the air in the 
reservoir shall never fall below 100 1b. per square 
inch total, and if the initial pressure be but 200 lb. 
per square inch, then it follows that but one-half of 
the air originally stored in the reservoir can be 
turned to account. If, on the other hand, the 
initial pressure be 3001b. per square inch, then 
two-thirds of the gross quantity of air can be 
utilised, and so on, it being supposed that the tem- 
perature of the air is maintained constant during 
expansion by heat supplied from an external source. 
In the case of our example we will suppose the air 
to be stored at an initial pressure of 300 lb. total, 
and the pressure at the end of the trip never to fall 
below 100 1b. total, under which circumstances it 
will be necessary that the reservoir should contain 


at starting at least exe = 210lb, of air. Ata 
pressure of 300 Ib. total, and a temperature of 62°, 
air weighs about 1.552 1b. per cubic foot, and the 
capacity of the reservoir would have to be at least 


210 , 
“~~. = 137 cubic feet. 
1.552 
by leakage, &c., it would, however, be necessary to 
provide perhaps about 20 4 cent. greater capacity 
than this, or say 170 cubic feet, in which case a 
- reservoir of the requisite size might be made of 34 
lengths of wrought-iron tubing, each 10 ft. long by 
9gin. diameter inside, 

We now come to the final question which has to 
be considered here, namely, what is the amount of 
heat which it will be requisite to supply to the air to 
compensate for that rendered latent during expan- 
sion? In dealing with the question we shall for the 

resent neglect the slight difference between the 
initial and final temperatures (namely 62 —40=22°), 
and shall suppose the reduction of pressure to be 
caused by increase of volume only. If the aédsolute 
temperature (that is to say the temperature in degrees 
Fahrenheit -+ 461.2) of any quantity of air ata given 
volume V, be represented by T,, then the absolute 
temperature, T,, of this quantity of air when ex- 
panded to the volume, V,, will be: T,=T, x 


Vv 0408 ‘ 
(+ ): When the engine taken as our example 
2 


To guard against losses 


is running on a level, the air is discharged at a total 
pressure of 19 Ib., while the pressure in the reservoir 
is 300 Ib,, and the relative volumes on the supposi- 


$05 1=157: 1. 
The initial temperature being 62° Fahr., or 461.2+ 


62 =523.2° absolute, the final temperature would, 
if no heat was supplied from an external source, 


tion already stated would be as 


* In dealing with the pressures in the cylinders it was as- 
sumed that the air was maintained at a constant tempera- 
ture, and it may at first sight be deemed that this is incon- 
sistent with the air being exhausted at a temperature of 40°, 
while the initial temperature in the reservoir is taken subse- 
quently at 62°. In reality, however, there is no such 
inconsistency, as the reduction of temperature from 62° to 
40° may take place between the reservoir and the cylinder, 
and it is, in fyet, to a certain extent, preferable that it should 
take place atjhst point, as the lower the temperature in the 
cylinder the gieater ic tho facility afforded for the trans- 
mission of heat to the air ftom external sources. ' 





be by the formula just given: T, = 523.2 x 
Ga) The 0.408th power can be readily calcu- 


lated by the aid of a table of logarithms, and we 

1 _ 523.2 ° 
$ = 523. —___=**"“=170°, as the 

then have: T, = 523.2 Xs076 3.076 70°, 
final absolute temperature. The fall in tempera- 
ture would thus be 523.2 —170=353.2, or, say, 353°, 
and in order that the air might be exhausted at 
the same temperature at which it left the reservoir 
it would be necessary to supply to it from external 
sources as much heat as would raise the temperature 
of the weight of air passing through the cylinders 
353°. We have, however, supposed the exhaust 
to take place at 40°, or 22° below the initial tem- 
erature, and the heat to be supplied from the 
ot water jacket, or other source, while the engine 
is running on the level, will only be that requisite 
to raise the weight of air used 353—22=331°, The 
weight of air used in passing over the level portion 
of the line being 64 lb., and the specific heat of air 
being 0.238, the heat required for this portion of the 
trip will be 331° x64 x 0.238=5042 pound-degrees, 
Proceeding in the same way for the portion of 
the run made on the gradient, we find the relation 
between the initial and the final volumes to be 

300 


675° 1, or 4.44 to1; andthe temperature, T., thus 


1 yous 1 523.2 
becomes523.2 x ( ca) = 693.8 X sore = "5073 
= 959.3° ; 


and the fall of temperature, supposing 
no heat to be supplied, would thus be 523.2—252.3 
=270.9 or 271°. Deducting, as before, 22° for the 
lower temperature of discharge, we find the amount 
of heat required when the engine is mounting the 
gradient to be that necessary to raise the quantity 
of air used 271—22—249°. The weight of air used 
on the gradient being 76 lb., the heat required will 
be 249 x 76 x 0.238 = 4504 pound-degrees, 

The total quantity of heat to be supplied to the 
air from the hot-water jacket throughout the whole 
trip is thus 5042+4+4504=9546 pound-degrees, and, 
if we suppose the water to be allowed to fall in 
temperature but 30° only—say, from 200° to 170° 
—the quantity of water which it would be necessary 
to carry in the jacket would be but 318.2 Ib., or, 
say, 32 gallons. In order to allow for imperfect 
circulation, the quantity requisite in practice would 
have to be greater than this ; but in all probability 
a supply of 50 gallons at an initial temperature of 
200° would be ample to ensure the maintenance of 
the requisite temperature of the air throughout the 
trip. 

‘The present article has extended to such a length 
that we have no space to speak of the mechanical 
details to which it would be requisite to give atten- 
tion in carrying out the mode of working compressed 
air engines which we have been describing. These 
points however, we may possibly touch upon on 
some future occasion. Meanwhile we may state 
that it must be borne in mind that the employment 
of compressed air for working an engine cannot be 
regarded as an economical mode of utilising power, 
as an important loss of effect will in all cases ensue, 
from its being at present practically impossible to 
turn to account the heat generated while the air is 
undergoing compression. Notwithstanding this, 
compressed air affords a means of transferring 
power which is capable of doing good service in 
many situations, and it is therefore well worthy of 
the attention necessary to ascertain the best mode 
of turning it to account. 








RAILWAYS IN PARIS. 

Amone@ the numerous projects now submitted to 
the examination of the Municipal Council for the 
construction of railways in Paris, the scheme of M. 
L.S. Vauthier, an engineer of the Ponts et Chaussées, 
is attracting considerable attention. 

The means of intercommunication in Paris are at 
present very imperfect. The city itself is connected 
to the provinces by railways, the terminal stations 
of which are far removed one from the other, but the 
inconvenience arising from this fact is comparatively 
little regarded, on account of the short time re- 
quired to reach any of the stations as compared 
with that taken up bya journey. The environs of 
Paris are worse situated with regard to the terminal 
stations than the city itself, and, in addition, but 
little has yet been done to improve the metropolitan 
circulation of passengers. It is to this last problem 
that M. Vauthier addresses himself, and in a pam- 
phlet recently published by him he points out that 





it is necessary to create interior lines between the 
different quarters, economical and rapid means of 
communication, which shall of course accommodate 
all the points of departure of the suburban lines, 
The establishment of a system of railroads in the 
heart of a great city, involves many great and com. 
plicated difficulties. The high price of land, the 
cost of buildings standing on them, the number of 
streets, and ordinary means of communication which 
must be respected, the sewers, and the water and 
gas mains, which cannot be disturbed, are amongst 
the difficulties with which the work is full, to ga 
nothing of the natural obstacles which the forma- 
tion of the ground presents. The project for under- 
ground railways at a level sufficiently low to pass 
under the Seine, and the schemes for aérial lines, 
present a crowd of objections too numerous to de- 
tail, nevertheless M. Vauthier addresses himself to 
a solution of the question, and while he does not 
pretend to solve the whole problem, he suggests a 
means which, according to him, will be useful and 
profitable, while he leaves to more adventurous en- 
gineers the employment of special measures to which 
he does not have recourse. 

It is along the lines of the old boulevards, and 
upon the quays on the right bank of the river, thatthe 
proposed routes are to be laiddown. Those familiar 
with Paris know that these boulevards, formed 
before the late improvements to the city by the 
annexation of the suburbs, comprised, within the 
circle of the fortifications, the circular route inside 
the enciente, and a large boulevard, which extended 
around the exterior face. 

By the demolition of the enciente wall, a boule- 
vard is obtained, about 137 ft. wide throughout. 
This width is composed of a central avenue, 72 ft. 
wide, with four rows of trees, two paved roadways, 
and two footpaths. The centre line of the proposed 
railways would follow that of the avenue just 
spoken of. The quays form a magnificent regular 
line about 53 miles long ; they consist of a road- 
way bordered with two footpaths, of the quay 
wall and a towing path at a lower level. The pro- 
posed railway would be supported some yards above 
the quay level by two rows of columns, the one 
resting on the quay wall, and the other on the 
towing path. The quays along the Seine and the 
circle of the old boulevards are certainly adapted 
for laying out a railway, and the construction of 
such a system as that proposed would doubtless be 
easy and comparatively inexpensive. M. Vauthier, 
comparing the artificial to the natural obstacles 
opposed to the laying out of a line, has selected the 
quays and boulevards, and he endeavours to prove 
that the route thus selected will be eminently use- 
ful, if not amply sufficient for the requirements of 
the traflic, while additions could be afterwards made 
to the system if required. 

The two district lines comprising the réseau pro- 
posed are then as follows: 

1. A circular railway following the old boule- 
vards, and having a length of 13.85 miles. 

2. A transverse line running along the quay on 
the right bank of the Seine, and cutting the cir- 
cular line in two points; the length of this would 
be 4.75 miles, Without describing in detail the 
works that would be necessary for constructing 
these lines, we may refer to the general conditions 
that would rule the execution of the works. The 
total length of the boulevard line would be divided 
as follows : 

Sections on viaducts .,. 8.20 miles, or 59 per cent. 
» in cutting 2.90 ob 21 ” 
” tunnel eco 2.05 ‘i 20 ” 
13.85 miles. 

The viaducts would consist of a series of well- 
proportioned iron arches or girders crossing all the 
intersecting roads at a sufficient height, and open to 
oe for their whole length ; and to prevent it 

rom being an encumbrance to the boulevard, it 
would be made, as far as possible, ornamental. The 
gradients would not exceed 1 in 100, and the ruling 
curves would be at least 800 ft. radius. Over the 
main intersecting roads, bridges of large span would 
be thrown, leaving a minimum clear headway of 
16ft. 6in. Only a few of these roads would re- 
quire any diversion, and in all cases the change 10 
direction would be slight. In the lengths in cut- 
ting or in covered way the sewers would of course 
have to be dealt with, Some of these would have to 
be diverted to pass above or below the tunnel. But 
it is believed that small difficulty would be found 
in altering those sewers which would be inter- 
fered with. 
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The centre line of this railway would quit at cer- 
tain points the line of the boulevards, in order to 
gave in length and works. The total area of 

und that would be occupied with the line would 
not exceed 140,000 square yards. Where the rail- 
way is on viaduct it will occupy on the boulevard a 
width of 26 ft. 2 in. if it is built entirely in 
masonry, and 19 ft. 8 in. if it be of iron. The 
arches could be used as shops, 

The stations would have a width of 45 ft., anda 
length of 328 ft. The sides of the open cutting 
would be supported by retaining walls 26 ft. 2 in. 
apart, and the stations in cutting would have the 
same dimensions as those on the viaduct, 

The line along the quays would be entirely on 
yiaduct. The clear headway would be sufficient to 
interfere with none of the requirements of ordinary 
trafic. The minimum radius of curves would be 
890 ft., and about 62 per cent. of the whole length 
would be straight. The line would be practically 
level, and the vidduct 26 ft. 2 in. wide: this would 
be carried on cast iron columns 26 ft. apart from 
centre to centre longitudinally, and 29 ft. 6. apart 
transversely. At the occurrence of the bridges over 
the Seine, special constructions with large spans 
would be necessary. ‘The stations would have the 
same dimensions as those on the boulevard line, and 
at the points where they occur there must necessarily 
be some encroachment upon the footpaths of the 
quays. This diametrical line would form connexions 
at each end with the circular railway, but it is not 
proposed that trains should run from one to the 
other. Space would be required at the terminal 
points of the lines for the establishment of sidings, 
turntables, sheds, &c., in order that every facility 
may be given for working the traffic. There would 
be but little difficulty in selecting suitable localities 
for this purpose. 

The boulevard railway would have 23 stations, 
14 in viaduct, 8 in open cutting, and 1 in tunnel ; 
on the quay line there would be 9 stations, all on 
viaduct. ‘The trains running on the suburban rail- 
ways of Paris make an average speed of 22.3 miles 
per hour, and the time lost at each station averages 
|minute. Working under similar conditions on the 
boulevard line, the time of making the circuit would 
be one hour, and that for the quay line 20 minutes. 

The greater diameter of the ellipse formed by the 

boulevard line would be traversed by the quay line 
in 20 minutes, by the circular line, in one direction, 
in 21 minutes, or by the same line in the other di- 
rection, in 39 minutes, while the time required to 
pass from any station on the quay line to any other 
given station on the circular line, would not exceed 
30 minutes. : 
_ Regarded from the point of view of convenience, 
it is easy to understand how greatly the execution 
of M. Vauthier’s scheme would facilitate passenger 
intercommunication in Paris. But the project has 
to be considered under other important aspects, 
and this we may do on an early occasion. 








THE MONTEVIVDEAN AND BRAZILIAN 
TELEGRAPH COMPANY. 


Tetecrarny has gradually been extending its 
operations in the various states in South America, 
and in the Brazils and Chili the telegraph lines 
spread over a vast tract of country ; these extensions 
have been going on for years, and the time is not 
far distant when they will extend to such a degree 
as to become easily within the influence of the vast 
system of telegraphy radiating from the United 
Kingdom. 

At present the telegraphs in Brazil and Chili are 
unconnected, the principal point of Buenos Ayres 
being separated from the line commencing at San 
Pedro and terminating ‘at Rio Janeiro by the Re- 
publican State of Uruguay; to connect these great 
systems together is the object of the Montevidean 
and Brazilian Telegraph Company, just brought out. 

He promoters have acquired the exclusive conces- 
sions for connecting Monte Video, and the important 
system of telegraphs at present terminating there 
(Monte Video being now in direct telegraphic com- 
munication with Chili by the new Trams-Andine 
route), with the Brazilian frontier by means of a sttb- 
marine cable, and by land lines communicating with 
the principal towns of the Uruguayan Republic. 

© concessions are of long date, for 50 and 
40 years respectively ; and by the completion of 
this link in the chain of communication, the com- 
pany hope to bring Valparaiso and Santiago in 
whili, Buenos Ayres, and the other important cities 
in the Argentine Republic, and Monte Video into 


closer correspondence with Europe, the East, and 
the United States, by five days. 

The total amount of line required for this work 
will be about 400 miles of land line, and 230 miles 
of submarine cable; the contract has been taken 
entirely by Messrs. Reid Brothers, who are well 
known for the amount of telegraph work they have 
done ; they will at once commence the work of 
erecting the land lines ; and the cable will be manu- 
factured and submerged by Mr. W. T. Henley, of 
North Woolwich, who manufactured and laid the 
River Plate cable. 

The entire work is to be handed over to the 
company, as certified by the company’s engineers, 
in a complete working condition, with approved 
form of instruments, for the sum of 105,750/. The 
capital of the company being 135,000/. in 13,500 
shares of 10/. each. 

The submarine cable will be insulated with india- 
rubber, manufactured by Mr. Henley at North 
Woolwich, who, in addition to the numerous 
branches of telegraphy he has engaged in, has now 
turned his attention to the manufacture of india- 
rubber, and its application as an insulator. We 
shall bring this special point before our readers on 
a future occasion. 

The company, as usual in such cases, show most 
promising prospective dividends; but there is one 
point we should wish to call attention to—the works 
are to be passed by the company’s engineers, but 
nowhere are the names of those officers mentioned ; 
this is certainly one point the public should be en- 
lightened on. Were the specifications, &c., drawn 
out without the assistance of any engineers? And 
are tel egraph engineers ready to certify that with 
which they have had nothing to do, so readily ? 

The manufacture of the cable has been already 
commenced, and it will be despatched from England 
early in June, and communication will, it is hoped, 
be established between Monte Video and Brazil by 
the end of July. 








THE ARSENAL OF FOU-TCHEOU. 

A FReENcH engineer, M. Prosper-Giquel, after 
having taken a part in the war against the rebels in 
China, was intrusted in 1864 with the work of de- 
signing and completing an arsenal at Fou-tchéou. 
The designs which he prepared were sanctioned at 
the end of 1866, and the works commenced shortly 
after. To-day this great industrial establishment is 
completed, and in a recent contribution to the 
French Society of Engineers; M. Giquel has de- 
scribed the constructive details of the first work 
of the class which has been completed in the 
country. 

At the beginning of 1867, some preparatory 
works were commenced, such as stores, and work- 
men’s houses, but it was not till the month of 
October, when material and men had been sent 
from France, that the work could be seriously put 
in hand. Two forges were first established, worked 
by Chinese bellows, and with the native carpenters 
the pile-driving machines required to form the 
foundations were constructed. Heavy earthworks 
were required to protect the site from the great 
floods of the river Min, and 1200 men were em- 
ployed upon this labour. The workshops connected 
with the arsenal comprised the following plant :— 
The forges and rolling mills, the former containing 
five steam hammers, sixteen hearths, and six re- 
heating furnaces. The rolling mills include six 
reheating furnaces, and two trains, the one for 
bars and the other for plates, worked by a 100 
horse power engine. ‘The boiler shop is a large 
building well adapted for its purpose. The 
fitting shop consists of two sections, of which one 
is used for heavy work, the tools it contains being 
adapted for engines up to 500 horse power. A 
30-horse engine drives the machinery in this de- 
partment. ‘The erecting shop is also well designed 
and supplied with tools, travelling cranes, and all 
necessary appliances. ‘The foundry is supplied with 
a 15 horse Pome engine, and the place has a weekly 
capacity of twelve to fifteen tons of metal. 

The materials employed in the work are first-class, 
The Chinese supplied excellent bricks, and good 
stone was easily obtained; the wooden girders, 60 ft. 
span, were made of timber from Singapore, and the 
arsenal foundry itself cast 120 columns to carry 
the girders and roof. 

The shipbuilding yard is composed of three docks 
covered with sheds, and a large moulding loft. 





Another dock on the Labat system, serves to re- 
ceive ships up to 2500 tons burden. 


Stores, brickyards, and lime-kilns, where oyster- 
shells are calcined, and buildings for the staff, com- 
plete this important establishment. 

The total area of the arsenal is fifty-eight acres, 
of which about seventeen are covered with 
buildings. 

The establishment has already turned out six 

ships, three transport of 1200 tons each, and 
three gunboats of 500 or 600 tons. There are at 
present three ships in hand—a corvette, a gunboat, 
and a transport. One of the latter has an engine 
of 150 horse power, made at the arsenal, and two 
other similar machines are in course of construc- 
tion. 
_ M. Giquel has established schools of instruction 
in connexion with the works, in which those 
classes dealing with the art of construction are 
conducted in French, and those referring to navi- 
gation are carried on in the English language. 
There are three schools of construction, the upper 
one comprising fifty pupils, who have passed through 
the studies of arithmetic, algebra, geometry, phy- 
sics, and mechanics, Since the commencement of 
1871, these pupils have worked half of each day in 
the shops, and now they devote the whole of their 
time to practical work, excepting two hours in the 
morning. In the drawing-school thirty, scholars, 
besides receiving special instruction in design, at- 
tend mathematical courses. 

Lastly, there is the school of aperceteny, com- 
posed of 130 young men, who work the whole day 
in the shops, and attend the evening classes ; 
almost all of these are developing into skilled 
workmen. The professors are European, The 
special School of Navigation has sixty-five pupils, 
of which half have passed through the theoretical 
course, and have been received on board the train- 
ing ship, where they will remain two years. 

The Mechanics School includes twenty-five pupils, 
obtained from the intelligent young men at Hong 
Kong and Shanghai ; they are taught{arithmetic and 
geometry, after which they receive practical instruc- 
tion. This school will soon furnish the personnel 
of the Chinese ships, in which native pilots and 
firemen are already employed. 

The adminstration of the arsenal is a mixed 
one. The Chinese are charged with the manage- 
ment and payment of the men, and the control 
of the stores; but all direction of work and in- 
struction is conducted by Europeans. 

An imperial functionary of the rank of governor 
of a province, is delegated by the Government to 
look after the general administration. He has with 
him a committee composed of high mandarins, 
One hundred subaltern mandarins have charge, 
under his control, of those details referring to the 
native management. 

The European administration is in the hands of 
a French director, assisted by a competent staff. 
The Chinese personnel is composed of 500 carpen- 
ters and 600 mechanics, who are paid about 1s. 5d. 
per day. ‘The foremen receive from 8/. to 12/, per 
month. There are more than 130 apprentices, 300 
pupils, and 500 workmen. If the 130 superinten- 
dents are counted, there is a total of 2600 men. 
The European staff consists of seventy-five 
persons, and includesa general director, engineers, 
teachers, secretaries, interpreters, foremen, and 
workmen. These latter are paid 23/. per month, 
and the foremen receive double this amount, 








RAILROAD PROGRESS IN THE 
UNITED STATES 

In no country in the world has the railway 
mileage attained such magnitude as in the United 
States. Excluding city passenger railroads, the 
State of Maine had at the commencement of this 
year 23 railroad companies; New Hampshire, 
31; Vermont, 18; Massachusetts, 58; Rhode 
Island, 9; Connecticut, 27; New York, 120; 
New Jersey; 52; Pennsylvania, 117; Delaware, 
10; Maryland, 31; West Virginia, 8; Virginia, 
25; North Carolina, 915 South Carolina, 15; 
Georgia, 30; Florida, 7 ; Alabama, 27; Missionippi 
16; Louisiana, 12; Texas, 13; Arkansas, 17; 
Tennessee, 27 ; Kentucky, 24 ;"Ohio, 45; Michigan, 
29; Indiana, 49; Illinois, 77;° Wisconsin, 15; 
Minnesota, 11; Dakota, 4; Montana and Idalio, 1; 
Washington territory, 2; Oregon, 3; Iowa, 27; 
Nebraska, 11 ; Wyoming, 2; Missouri, 27; Kansas, 
14; Colorado, 5; Indian territory, 3; California, 
11; Nevada, 1; and Utah, 3. It should be re- 





marked that as the lines of some companies extend 
through more than one State, some companies are 











252 


ENGINEERING. 


[APRIL 12, 1872, 





counted twice over; at the same time, the figures 
may be accepted as conclusive evidence of a vast 
development of railways upon the soil of the United 
States. The matter will, however, be placed in 
a still clearer light if we give some statistics 
illustrating the extent of the lines completed and 
actually in operation in each State or territory at 
the commencement of 1872. The figures come out 
thus: Maine, 873 miles; New Hampshire, 797 
miles; Vermont, 711 miles; Massachusetts, 1642 
miles; Rhode Island, 139 miles; Connecticut, 822 
miles; New York, 4253 miles; New Jersey, 1049 
miles; Pennsylvania, 5531 miles; Delaware, 208 
miles; Maryland, 813 miles; West Virginia, 478 
miles; Virginia, 1478 miles; North Carolina, 
1260 miles; South Carolina, 1300 miles; Georgia, 
2157 miles; Florida, 461 miles; Alabama, 1698 
miles; Mississippi, 985 miles; Louisiana, 523 miles ; 
Texas, 797 miles; Arkansas, 490 miles; Tennessee, 
1521 miles; Kentucky, 1018 miles; Ohio, 3860 
miles ; Michigan, 2638 miles; Indiana, 3709 miles ; 
Illinois, 6304 miles; Wisconsin, 1653 miles; Min- 
nesota, 1553 miles; Dakota, 61 miles; Washing- 
ton territory, 50 miles; Oregon, 199 miles; Iowa, 
3162 miles; Nebraska, 906 miles; Wyoming, 498 
miles ; Missouri, 2865 miles; Kansas, 1703 miles ; 
Colorado, 442 miles ; Indian territory, 148miles ; Cali- 
fornia, 111] miles; Nevada, 567 miles; and Utah, 
312 miles. Altogether, if we divide the territories 
and States of the Republic into seven groups, we 
find that each group had the annexed railroad mile- 
e in operation at the commencement of this year: 
North-Bastern States, 4985 miles; middle States, 
12,322 miles; South-Eastern States, 6567 miles; 
Gulf and South-Western States, 7032 miles; East 
interior, 18,164 miles; West interior, 11,338 miles ; 
and Pacific slope, 2239 miles; making the vast 
aggregate of 62,647 miles. The vigour with which 
work of railway construction has been prosecuted 
in the United States may be further appreciated by 
the fact that in January, 1832, the Republic had 
only 131 miles of line at work ; in Jan , 1842, 
the total had grown to 3877 miles; in January, 
1852, to 11,027 miles; in January, 1862, to 31,769 
miles ; and in January, 1872, to 62,647 miles, The 
most rapid progress has not unnaturally been 
achieved in the last twenty years, during which the 
United States have made astonishing strides in 
population and wealth. Thus during the twenty 
years ending with 187] inclusive, we find that the 
additions made year by year to effective mileage 
have been as annexed : . 
Year. Miles. ! 
1862 2470 
1853 2175 
1854 1726 
1856 1853 
1856 3374 
1857 2465 
1858 1665 
1858 2016 


1860 1822 
1861 1176 1871 8212 


The energy reflected in these figures is certainly 
extraordinary ; at the same time, it should in fair- 
ness be remarked that American railroad companies 
have largely benefited from the co-operation and 
aid of European capitalists. To the great Pacific 
lines the United States Treasury has also extended 
important assistance, while many of the discourage- 
ments against which the British railway world has 
to contend have not weighed down the energies of 
American ee. 

A good deal has been said about the cheapness of 
American railroads, and they have no doubt cost 
but a comparatively small sum per mile when they 
are placed side by side with English lines. But at the 
same time the extent of railway now completed in 
the United States is so vast that the aggregate out- 
lay made upon American lines begins to attain ve 
imposing proportions. At the close of 1871, it 
was compu at 2,950,458,436 dols., or about 
663,750,000. The capital expended upon the rail- 
ways of Great Britain and _ dat the same date 
may be computed at 540,000,000/. in round figures, 
so that the Americans have now left us far behind 
even in the matter of capital as well as in the 
matter of mileage, albeit that they have drawn no 
small part of their resources from Great Britain 
itself. At the same time, the striking fact remains 
that the Americans have constructed and equipped 
nearly 63,000 miles of workable line for little more 
than 10,000/. per mile, while less than 16,000 
miles of railway by Great Britain and 
Ireland have cost for construction and equip- 
ment an average of 35,000/. per mile or thereabouts. 
It may be that railways have been 





too lightly and hastily constructed, and that a good 
many of them will have to be re-made. Their acces- 
sories and appliances are in many respects below 
the English standard of comfort and convenience. 
Still it is difficult to resist the conclusion that if 
American railroads have cost too little, British rail- 
ways have cost too much. As regards the pro- 
gress of American railroad construction in 1872, 
it may be confidently expected that no less than 
70,000 miles of line will be in operation in the 
great Republic by January, 1873. The Pacific com- 
panies are especially displaying great energy in the 
development of their undertakings. The Northern 
Pacific Company recently opened their main line in 
Minnesota and they are now extending their works 
through Dakota; they have also commenced work- 
ing operations at the Pacific terminus of the system, 
the St. Paul division of which is now completefrom St. 
Paul to Breckenridge. The St. Joseph and Denver 
City Railroad from St. Joseph to Fort Kearney 
will also be completed in the course of the spring, 
and will give a supplementary line to the Pacific. 


DEAD WEIGHT ON FRENCH 
RAILWAYS. 
(Continued from page 204.) 

Tue following Table will show the average loads 
carried, and proportions of loads to capacities on the 
six French lines under consideration, both old and 
new systems being comprised : 

TaBLte XXXIX. 
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ton-unit with 
its vehicle. 
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capacity. 





tons. 
2.150 
2.283 
2.400 
2.372 
2.342 
2.171 


2.310 


tons. 
4.435 
3.640 
8.562 
8.500 
8.747 
4.230 


3.725 


0.444 
0.370 
0.395 
0.435 
0.375 
0.423 


0.400 


Northern .. 
Eastern... 
Lyons... ... 
estern 
Orléans... 
Southern ... 








Average 


The minimum weight being about 1.5 tons. 

The total number of wagons employed on the six 
lines during the year was 111,929, the total length 
worked was 9412 miles, so that the number of 
wagons per mile worked was 11.89, and as the total 
number of tons carried one mile was 4,098,284,036, 
the number of wagons employed for each million of 
mile-tons was 27.31. 

The average duty given by the wagons was very 
uniform on all the lines, excepting on the Orléans 
Railway, where a very high result was obtained. 

In the employment of the wagons, as in those of 
the carriages, a large disproportion between the 
average charge and the maximum capacity exists a 
variation measured by a proportion / of the load to 
the capacity, varying from 0.37 to 0.44, and giving 
a mean equal to 0.40. 

This fact is due to two causes, to empty running, 
and to incomplete loading. The statistics furnished 
by the Eastern, the Orléans, and the Southern lines 
contain some important data upon the subject of 
empty running, embodied in the following Table. 

TaBLe XL. 














roportion 


E 


: 


Value of the 





tons. 
4.926 


4.490 
4.740 


29.36 
19.20 
25.35 


19.43 
23.69 


Together 


: Old system... 
New system ... 


A 


4.491 


Old system ... 
5.430 


New system ... 
Together 20.46 4.713 
Southern ... | 14.89 4.970 I 

If we call 4, the proportion of the load to the 
capacity, and take into account as £, the propor- 
tion due to empty mileage, we shall have 




















k=k, Xk,. 
and consequently for the Eastern, Orleans, and 
Southern Railways we shall have : 

Taste XLI. 





k, =- 
1 





0.747 
0.795 
0,851 


0.472 
0.473 








Whence it will be seen that the wagons running 
loaded are not charged to half their capacity, 

The empty running arises from three principal 
causes : 

1. The irregularity of the tonnage transported in 
opposite directions, which results in the wagons 
being run at least double the distance of the mile. 
age in the direction of greatest traffic. We have 
already noticed the importance of this irregularity 
on the Northern Railway, but the proportion of 
empty wagon mileage cannot be obtained, The 
other companies do not indicate the proportion of 
traffic in opposite directions, but it is not probable 
that anything like an equilibrium can be obtained 
on any of them. The report of the directors of 
the Southern Railway mentions, however, the un- 
equal distribution existing on the branch from 
Bordeaux to Cette ; 1,056,676 tons ran from Cette 
towards Bordeaux, and only 700,370 tons in the 
opposite direction. This is a proportion of ]5] 
to 100. The inequality, however, existed only two 
years prior to 1868. From 1862 to 1866 the traffic 
was equal in each direction. The same result exists 
on the line to Bayonne ; in 1868 there were 267,940 
tons carried from Bayonne towards Bordeaux, and 
182,685 from Bordeaux towards Bayonne, a pro- 
portion of 147 to 100. 

It is worthy of remark, whilst on this subject, 
that in 1862 the empty wagon mileage was only 11.5 
per cent, of the total mileage, whilst it reaches, in 
1867 and 1868, to 15.82, and to 14.89 per cent., and 
the increase is evidently due to the irregularity of 

C. 

2. The sending to or from any given point wagons 
of a special form and tonnage for carrying mer- 
chandise of any special character form the second 
cause of the increase of empty mileage. During 
the past few years this cause has been much dimi- 
nished, on account of the reduction in the number 
of types of vehicles. 

3. ‘The third and last cause, we may mention, is an 
insufficiency of rolling stock, which involves the 
necessity of much useless travelling to and fro, in 
order that the freight traffic may be transported. 

This third cause is frequently showing itself; it 
is well known that in France complaints are con- 
stantly being made by many manufacturers upon 
this point, and the companies would gain much in 
the reduction of their empty mileage if they removed 
the cause of complaint; they would reduce, be- 
sides, the large proportion of dead weight, which 
would go far to pay the interest upon the capital 
sunk in the purchase of extra stock. 

With regard to the partial loading of wagons; 
this arises chiefly from the number of different 
types employed, the great bulk of certain goods, 
and, lastly, the transport of freight paying special 
tariffs, which is transported in wagons often loaded 
to less than half of their capacity. 

It results, therefore, that by reducing the number 
of types of wagons, and increasing the quantity 
of stock, the companies would raise the average 
load carried, and consequently reduce the dead 
weight. 

(To be continued.) 








COAL IN SWEDEN. 


We mentioned, a few weeks ago, that coal had been found 
in the south of Sweden, and that at the Cropps Companys 
boring the twelfth coal seam of 8 ft. 3 in. thickness 
struck. From the Aftonbladet, of the 30th March, we now 
find an analysis of the coal, made by C. W. Blomstrand, 
Professor of the Lund University : 

- an ove 71.60 

6.22 

15.95 
7.23 


eee 
—_—— 


100.00 
We further note, from the same journal, of the 28th Mareb, 
that a thirteenth coal seam had been struck of no less than 
16 ft. Gin. thickness, at a depth of 628 ft. below surface. 








Tue Inpvus Vatizy Ramwar.—The Indus Valley State 
Railway is, we learn, being pushed on with t ur. 
The portion of the line under the control of W. Scott, sq: 
C.E., Executive Engineer, being the distance between 
Mooltan and Bhawulpur, is mentioned by our informant as 
that which exhibits the greatest degree of activity —Sindian. 


Ino Canat Boats.—The American Iron and Coal Record 
says, in a recent number: “The first iron canal boat ever 
made in this country, or in the world, is now being built at 
the Continental Works, Green Point, N.Y.” We do not 
know whether iron canal boats have been adopted to — | 
extent in America, but the writer of the above paragrap 
may be interested in knowing that they are common enoug’ 
on this side of the Atlantic. “His “ first” iron canal boat 1s 
behind time. 
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—————— 
ON THE ANGLES AND LEADS OF 
CROSSINGS. 

To THs EprTor oF oq oe eicice 
—The following notes on the oO i an 
ha will probably interest some foe cendies. ; 
Casg 1. When a curve cuts a straight line to determine 


the angle formed by the tangent to the curve at the point of 
crossing and the straight line. 


a 

ze 
/9 

/ 


FIG ct. 














Let the straight line be cut by the siding at the point, D, 

required theangle, F, D, A, 
Let r=radius of centre line of siding 
=gauge of road=A B=5 ft. 
.C B=r+ yt ag |: 
The angle F D A=angle ACD. 

In the triangle AC D we have 

Cos AC D=4 C7 192°-9 |. . 1) 
CD r+ig tr-g : 

From (1), if the radius is given the angle of the crossing 
can be found in degrees, minutes, and seconds. 

But this isnot the usual way, it being considered more 
convenient to denote the angle of the crossing by the ratio 
at which the rails of the crossing depart from the straight 
line, thus, if the rails of a crossing at 4 ft. from the apex be 
1 ft. apart, it is called a “1 in 4 crossing,” and it is to obtain 
this number or indication to which we now proceed. 

let L=side of an isosceles triangle with its base equal to 


unity. . 
.*. cos BCD=2 =! (2) 
2 Le? 


Substituting in (2) the value for cos AC D in (1) and we 


ve, 
2r—g_ 218-1 . ye 8rtg . L=\?rt9 (3) 
2r+g 212 es 49 


Again, if we take r=radius of rail, and not of centre line 
we obtained the crossing thus 


from (3) t=?" +1 =\\*, neglecting 1 asit is 
4 29 2 








4g 
small compared with > : aN ae 
Example. 


ip 
Let r=1000 ft. and g=5 ft. 


From (3) Lan ]2006 =10.011 or 1 in 10 crossing 


1000 
» (4 T=] 0-10 
» (4) 3 


From this example we see that the difference between (3) 
(4) is so small as to be inappreciable. 
In all cases I will give a formula obtained by considering 





orlinlO , 


0 


G 


ras the radius of the centre line, and then deduce a more 
convenient formula considering 7 as the radius of the rail. 

Having found the angle of the crossing, we next have to 
find the “lead” of the curve. The “lead” isthe length of the 
curve, from its initial point in one rail to its intersection 
with the other on which the ing is situate. 

The crossing is thus at one cal of the curve; but the 
switch should be placed as far from the other, as its opening 
of 44in. considered as an offset from a tangent will require : 

To find the “lead” : 

Referring to Fig. 1 we have, 


BD=/BAt-A Dt = /ABO Dain" OD 
= No*+ (+9)? { 1-(5%)'} =\ort2) ©) 


Therefore distance from initial point of curve to point of 
crossing=n/g +-2r g- 

Example : 

Let radius of curve=1000 ft. 

27.386 ft. will give an offset of 4} in. for this radius, and is 


the distance from the initial point of curve to “heel” of 
switch. 





" Lead” =,/ +-2r)=99.21 ft. 
Case No. 2. Two sevens eae ? opposite directions. 


Let AC G, Fig. 3, be the main line. 
” BCF ™ siding 


” 











E 
The angle formed by the two tangents at C equals the 
angle DC H. 
Let R=radius of centre line of main line. 
r=radius me ~” siding ,, 
g=gauge—A B. 


C E=(R+4g) 
From the triangle, D C E, we have, 
cos (180° —D CH) =D? +0 E*—D E» 
2CUD.CE 
-*-cosDCH —DE?-DC*—CE? 
2CD.CE 
_(R+r)*—(r + 49)*— (B+ 40)" 
2.(r-+49) (R-+49) 
a Rr—g?—2gr—2gR 
4 Rr+g? + 2gr+2gR 
From (1) DCH can be found in degrees, minutes, and 
seconds, or, working as before 
2L2—1_4Rr—g?—29r—29gR 


ZL? 4Rr-g?—29r+2gk 
‘ Lan [tert ieee 2gr+g? (2) 
"TN 2(4gr+-4gR + 29?) ' 
If R and r be taken as the radii of the main line rail, and 
siding rail respectively, we have 

— Rr 

~ N(K+rj2g 
Example. 


Let R=1000 ft. 
” r= 500 ” 





(1) 





ae oe 











(3) 


* @ © 


” I= ” 
Substituting these value in (1), and we get 
Cos D CH =.985087 
+ DC H=9° 54/26" . . . . (4) 
Substituting the above values in (2), and we obtain 
L=5.74. (5) (1 in 5.74) 
Substituting L in (3), we get F 
L=5,72. . . (6) (1 in 5.72) 
Comparing (5) and (6), we see that there is practically no 
difference. 
To find the Lead. 
In the triangle, D C E, we have 
sin D om on... 
sin DOE=DE*"" D= pp XsmDCE. (7) 
Again, in the isosceles triangle, B D C, we have 





ae 2 
BC sinD  sinD Bs bee, SEE 
OD=sin B~ _ ..—" 
sin 90 — 2 aad | 
D 
. BO=OD x 2sing 
_D 
=(2r+g)sing +--+ ++ 8) 


Substituting in (7) the above values for R, r, and g, and we 
get 


: 10025 05—.1149810 
Sin D 1500 <.17205=.1149 


+. D=6°36/9" 2. ww 9) 


D 
Substituting in (8) the value of 5, obtained from (9), and 
we have 
BC = 1005 x sin 3° 18’ 4’’=1005 x .057584 
=57.87 .. . (10) 
This value is the distance from initial point of curve to 
point of crossing, and is the “ lead.” 





FIG.4. 





E 


Case No. 3.—Two curves crossing in same direction. 
Let BCG, Fig. 4, be the main line. 
» BOF , siding ” 
The oni formed by the two tangents at C equals the angle 
DCE, which is required. 
. Let R=radius of centre line of main line. 
siding ,, 


” Arie 1 

then CD=(r+49), CE=(R—ig) and D E=(R—r). 

g as in Case (2) we obtain the following values: 

Cos por—* r+2gr—29R+q? me 

F 4Rr—29r+2gR—g? 
and from this the value of the angle can be obtained in de- 
grees, &c., or as in the p ing cases. 

_, /4Rr+29 R—2gr—g* 


» t= ” ” 











=N 3GgR—4gr—2gt) °° * @) 
(2) may be approximated thus : 
Sethe 
2(R—r) 
The lead can be easily be found as in Case (2) 
Dy 








Case No. 4. Curve cutting parallel curves. _ 

Let GL, Fig. 5, be a line parallel to the main line, M N, 
and cut by the line, M F, required the angle of the crossing 
formed by the two tangents at C. 

The angle formed at C=angle D CF. 

Let R=radius of centre line of main line. 
siding M F. 


from rail to rail, between the siding and 


r= 99 ” ” 
g=gauge. 

Let Site, 
main line. 

Cos DCF, 
=DE*—CE2—C D2 
2CDCE 
=4Rr—29r—g2 —2d*—2gR—4Rd—2gd 
4Rr+2rg+g*+2hgt4rd+2ga 
From (1) the value of DC F can be found in degrees, &c. 
_ yp [4 BRrt+2rg+g?+2 Rgt4rd+2gd 
alee L=is rg+g?+2 Rg+e+2Rd+2rd+2ga () 

The “lead” in this case can be found as before. 

The ing cases are those which frequently occur in 
practice, although cases will arise in practice which will 
require fresh formule. 

iven the angle of the crossing and the “ lead” to set out 
the curve. 
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The following method is not mathematically correct, but is 
sufficiently te for all practical purposes. ae 
ition of the ing having been fixed, the initial 
point of the curve can be found by measuring back the “ lead” 

it. 








Let C, Fig. 6, be the position of the crossing, A initial 
point of curve. ‘ 

From A lay off, on the ground by means of a string, the 
tangent A B, and from C by the same means, the tangent, 
C B, the tangents A B and BC are equal. 

Join A C with a string, and bisect it in F,and lay off F E 
=} BF at right angles to AC, then E is a point on the curve, 

Join AE, § C, and bisect A E in G, and set off G I=} 
B F, at right angles to A E, then I is another point on the 
curve, similarly for 2, &. 

A common practice is to take the direction of the switch 
tongue as a tangent, and proceed with the strings as above 
described, but that process does not agree with the principles 
on which the lead and angle of crossing are obtained, nor is 
it really simpler or more oz used. 

Hereford, February 17, 1872. W. Y. A. 








EARTH CURRENTS AND THE AURORA 
BOREALIS. 
To THE Epitor oF ENGIneERine. 

Srz,—On the night of the 4th-5th of February, I had the 
good fortune to witness a grand magneto electric disturbance 
on four of the sections of the Persian Gulf telegraphs. It 
was accompanied by an aurora borealis which must have 
been one of unusual splendour. Of ccurse I do not suppose 
that the luminous phenomenon which I beheld was the 
actual aurora, for as these meteors have their sphere in the 
region of the clouds they can hardly be more than 3 or 4 miles 
high at the pole, and therefore it is quite impossible that I 
could have seen anything but a reflection (probably two or 
three times repeated) at this low latitude, 254 N. 

As seen from Jask station it took the shape, roughly, of 
an elongated ellipsoid of a reddish pink colour, resting on the 
northern horizon with its smaller end stretched out towards 
the east. It continually varied as regards depth of colour, 
being at one time bright and glowing, and presently appear- 
ing to fade away. Its position did not alter from its first 
appearance about* 11 p.m. to 1.30 a.m., when I last saw it. 
About an hour after sunset a faint whitish glow appeared in 
the west, and as the evening advanced became more distinct, 
assuming a pyramidal form with its base on the horizon. 
There was no moon, and the atmosphere was particularly 
clear, with a moderate breeze from the north. 

The —- may be said to stand in the same relation to 
this class of phenomena as the barometer does to atmospheric 
changes. A certain behaviour on the part of the former 
as surely indicates the prevalence of a “ magnetic storm,” as 
does that of the latter the approach of an atmospheric one. 
To me the spontaneous working of the telegraph instruments 
was (if I may so speak) the harbinger of the aurora, for hours 
before its reflection was visible the wires told very plainly of 
its existence. 

At 6.55 p.m. a permanent positive current was observed 
on the Jask-Gwadur cable. This was at first set down to 
some irregularity at the distant station, but such was soon 
ascertained not to be the case. Presently a similar current, 
but apparently weaker, was perceived on the land line 
between the same stations, while at almost the same moment 

rmanent negative currents took possession of the Jask- 

ushire and Jask-Fao cables. It was now evident that earth 
currents were about, and in strong force too, as was seen from 
the deflections of the galvanometer needles which form part 
of the working apparatus. I now went out into the open air 
in the full expectation of seeing some signs in the heavens, 
and sure enough I was not disappointed, for I quickly 
detected the white glow in the west, alluded to just now. 
After a few minntes the direction of the currents changed, 
the cable and land line between Jask and Gwadur became 
charged with negative electricity, and the Jask-Bushire and 
Jask-Fao sections with itive. Thus throughout the 
evening, and at intervals of 2 to 5and 10 minutes, the currents 
were ever varying in direction and force. Soon after their 
appearance it was found very difficult to correspond with any 
of the distant stations, and from 8 p.m. to midnight com- 
munication was entirely suspended, except for a moment at 
those times when the existing current was dying out to give 
place to the succeeding crc, which rapidly arrived at its 
maximum strength and in its turn receded, 

It was observable that the land line and cable to the east- 
ward of us were always charged with the same kind of 
electricity, while the Jask-Bushire and Jask-Fao lines were 
as invariably charged with the opposite kind. I also remarked 
that the currents were reversed in all the lines at the same 
time, the one pair changing from positive to negative at the 
same time that the other om changed from negative to 
positive. Those on the Jask-Fao section, which is the longest 
of the cables (655 knots), at one time reached such a high 
tension that whenever the connexion between the line and 
earth was broken a strong spark was emitted. 

Some experiments were made to determine the quantita- 
tive strength or intensity of the currents. The highest 
measured was that on the Jasl-Bashire cable, where it was 
equal to that of 57 Minotti cells. At one time it must have 
far exceeded this number on the Jask-Fao, for I was unable 
to obtain from the largest battery power available (80 Minottis), 
and through the same resistance as the cable as strong a 
spark as that noted above. The following are a few of the 
cbenreaitans taken during the evening : 

The first three deflections wére observed on a tangent 
galvanometer, the other three with Sir W. Thomson’s delicate 
mirror instrument. 

I cannot vouch for more than the tolerable correctness of 
what follows in this paragraph; for it is compiled from the 
diaries of the clerks on duty at the time, and clerks, as a 


_ © The time given in this letter is Kurrachee time, which 
is about 46 minutes in advance of the true local time. 





rulé, I am sorry to say, take no interest in these matters. 
Indeed, this lamentable apathy is not confined to the clerks 
alone. I know it for a fact that it extends to the superior 
= Shortly after midnight the earth currents entirely 
orsook the land line, or, at all events, became so feeble as to 
have no appreciable effect on the working. They disap 
from the cable circuits about the same time, but at 12.30 a.m. 
of the 5th they again set in on the Jask-Gwadur cable, 
and continued at long intervals (during which communica- 
tion was satisfactory) up to 8 a.m., when they finally vanished, 
ending with a negative current, which held the line from 
7.30 to 7.60 a.m. e Jask-Bushire and Jask-Fao lines were 
free from midnight to 2 a.m., when strong negative currents 
set in, remaining about one hour. After 3 a.m. no further 
disturbance was reported on the Jask-Fao cable, but the 
Jask-Bushire was again, and for the last time, visited by 
negative currents, which continued off and on from 6 to 8 a.m. 
The regular weekly tests of the cables taken late on the 
forenoon of the 5th showed that even then the earth currents, 
although too weak to be observable on the ordinary instru- 
ments, had not entirely vanished. 
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strength of 
earth current. 
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arth current 
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We are not often inconveniedced with earth currents on 
these lines. During the last four years there were probably 
not more than six instances, in which the disturbance was 
serious and lasted for any considerable period. I myself 
can only recollect four cases. On one of these occasions 
(13th-14th May, 1869,) the currents changed on the Jask- 
Gwadur section from 19 cells (Daniells) positive to 14.5 cells 
negative in about ten minutes, and on the Jask-Bushire line 
from 21 cells negative to 5 positive within the same time. 

One word more—when describing the auroral reflection I 
said its colour was constantly varying. Now this might be 
due to clouds passing in front of the aurora or to some 
changes in the reflecting medium. I will, however, hazard 
a conjecture that these variations corresponded with the 
different phases of the aurora itself, and also that they coin- 
cided with the alternations of the earth currents. 

In conclusion I have only to add that the Jask-Gwadur 
cable and land line lie nearly east and west, and the Jask- 
Bushire and Jask-Fao lines N.W. 

J.J. Fauts. 

Persian Gulf Telegraph Department, February 20, 1872. 








EVELEIGH’S PROCESS OF GAS-MAKING. 
To Tu8 EpitTor o¥ ENGINEERING. 

S1r,—The editor of the Journal of Gas Lighting has made 
certain remarks, in his publication of the 9th inst., which 
are evidently calculated to prejudice the interests of 
this company in the eyes of the public, and also to deter 
Dr. Odling and Mr. Keates from making their examination 
of the patent process. The directors would not have troubled 
you in this matter, but as the Journal of Gas Lighting is 
only published fortnightly, they have not an opportunity of 
— directly thereto at the present moment. 

e object of my writing to you is simply to = | that the 
statements in that journal are entirely unfounded in every 
particular, and made without any fair and impartial inquiry 
in the new system of gas making, or indeed any inquiry at 
all, although the editor was offered every facility for so doing, 
in a letter addressed to him by me on January 13, 1872. 

The fact is that the Board have placed the works at 
Barnet, as well as those at Peckham, in the hands of Dr. 
Odling and Mr. Keates, to make a thorough and complete 
investigation into the new system. 

The reports of these gentlemen will be placed in the hands 
of the shareholders of the Patent Gas Company, and the 
public, at the earliest possible moment, for in this instance, 
as in that of the recent examination made by Dr. Letheby, 
the directors consider it incumbent upon them to give their 
shareholders every information, as they are clearly entitled 
to it. 

Invitations to some of the principal gas companies in 
London (including the Chartered and Imperial) Manchester, 
Sheffield, Birmingham, and other large towns in England, 
were issued on the 22nd and 23rd of ch last, and some of 
these have already availed themselves of the opportunity of 
visiting the works at Barnet. 

I trust you will do me the favour of inserting this com- 
munication in your next impression, and beg to remain, 


Sir, yours eens, 
- H. Brcx, Secretary. 
Patent Gas Company, 25, Fenchurch-street, April 11, 1872. 


FOREIGN AND COLONIAL NOTES. 

American Steam Navigation—The keel of the first of 
some iron steam ships which the Harlon and Hollingsworth 
Company, of Wilmington, Delaware, will build for the Pacific 
Mail Steamship Company has just been laid. The dimen- 
sions of the st just d will be:—Length over 
all, 280 ft.; beam, 40 ft. ; depth of hold from base line to top 
of spar deck, 30 ft. 6 in. 

Another International Bridge—Another railway bridge 
between Canada and the United States is haw § Thus 
an application is to be made to the Dominion Parliament 














over the Niagara ri 
elland to Grand hand, Be 
ts 


for authority to build a bri 
the shore of the county of 
York. 


Belgian Rails.—Tenders have been let for three lo 
rails of 2376 tons each for the Brussels and Luttre 
Railway. The Montigny-sur-Sambre Company ten: 
the rails at 9/. 8s. per ton, MM. de Dor Fréres, 
91. 8s. 6d. per ton; the Sclessin Company, at 91, 9s. 6d, 
ton; and the John Cockerill Company, at 9/. 12s. per ton, 


Australian Steam Navigation.—The Australian Steam 
Navigation Company has again obtained a contract for a 
Senna mail service to King ety Sound. The terms re. 
main as before, 1050/7. per trip. @ agreement is, however. 
terminable if the Peninsular and Oriental Company agree to 
their steamers calling regularly at Glenelg. The Austrae’ 
Steam Navigation is one of the most creditable and success- 
ful results of Australian enterprise. 


A Great American Bridge.—The Kellogg Bridge Com- 
y, of Buffalo, has been awarded a contract amounting to 
nearly 160,000 dols. for building a viaduct bridge for the 
Wisconsin Central Railroad mone. Superior. The length 
of the bridge will be 2105 ft. 


French Mechanical Industry.—The plans of MM. Gouin 
and Co. have been — for a great bridge at Pesth; the 
iron _— is expected to be supplied by the Creusot Works, 
The Western of France Railway Company has ordered from 
the forges at Chantiers de l’Ocean, at Havre, twenty-six 
wheeled coupled locomotives with tenders. The same com- 
pany has also ordered from the Fives Lille Company ten 
ocomotives and tenders of the same type, as well as six station 
engines. 

Material Progress in South Australia.—The South Aus- 
tralian Government has just made a statement of its policy 
to the colonial Parliament. This policy embraces railway 
extension in the south-east of the colony, and a measure for 
the improvement of the sanitary condition of the South 
Australian towns. 


Development of Montreal.—Montreal is shown by official 
statistics to have a population of 117,784. The municipal 
revenue of the city for the past year was 848,500 dols., show- 
ing an increase of 42,845 dols. upon the corresponding revenue 
in 1870. 

Canseau Strait—The Strait of Canseau, between Nova 
Scotia and the island of Cape Breton, is 2} miles wide. It is 
proposed to tunnel the strait at an estimated cost of 2,500,000 
dols. The object is to connect the railways of Cape Breton 
with those of the mainland. 


The Australian Overland Telegraph.—Considerable damage 
has been done to the southern portions of the Australian 
overland telegraph through the occurrence of extraordinarily 
high floods. At the date of the last services, however, from 
‘Adelaide, the line had been — and communication had 
been restored. A messenger arrived overland from the 
Roper, bringing intelligence that every exertion was being 
made to carry through the construction of the Northern 
Territory sections. 


Lumber in the Saginaw Valley.—The destruction of pine 
timber in the Saginaw Valley (Canada) by fires last October 
is estimated at 4,000,000,000 ft., of which perhaps 
500,000,000 ft. will be saved in a fair condition by being 
watered during the present winter. The loss in the coarser 
timber, particularly cooalech, the value of which is only now 
beginning to be appreciated is beyond computation. There 
are 84 mills in the valley with a capacity of 701,000,000 ft., 
and the capital invested is 4,238,000 dols. About 3140 men 
are employed. The oak timber cut in the Saginaw district 
goes principally to Tonawanda and Quebec, that consign 
to the latter port being chiefly destined for Europe. About 
2,000,000 cubic feet of oak timber were cut in 1871. 


American International Exhibition.—The centennial anni- 
versary of American independence will be celebrated . an 
International Exhibition, to be opened in Philadelphia, July 
4, 1876. Fairmount Park, Philadelphia, has been adopted 
as the site of the exhibition. The buildings to be erected 
are to furnish 50 acres of floor space. 


The French Navy.—Last year no fewer than 33 vessels were 
struck off the list of the French navy. Among these were 
eight wooden ironclads and six armour-plated floating 
batteries. On the other hand, only four new vessels were 
added to the effective strength of the service. 

New Zealand Railways.—A trunk line of some importance 
from Waitara to Wanganui is to be commenced as soon a8 
the ne surveys have been completed. ‘The first section 
attacked will be that from Waitara to New Plymouth. 


Intercolonial Railway.—It is stated that the rails on the 
Intercolonial Railway have been laid for about 10 or 12 miles 
eastward from Amherst, and that ballast trains are now run- 
ning upon them. Every exertion is being made to complete 
communication between Halifax and New Brunswick. 


Houses at Chicago.—House rent at Chicago is stated to 
be higher than last year, the advance ranging from 50 to 
100 per cent. The great demand for houses is occasioned by 
mechanics and labourers employed in rebuilding the burned 
districts. It may be remarked that more attention 1s now 
being paid at Chicago to stability and less to ornamentation 

The Isthmus of Darien Canal.-—-A commission composed 
of Major-General Humphreys, Professor Pierce, and Captain 
Ammen has been appointed by President Grant to — 
and consider all surveys, plans, proposals, or suggestions 0 
routes or of communications by canal between the Atlantic 
and the Pacific oceans, over or near the Isthmus of Darien. 

Russian Railways —A_ sum of 98,000 roubles has been as- 
signed for buildin . bridge over the Weichsel, at Warsaw, 
uniting the St. Petersburg with the Warsaw and hiner 
line. A circular line has been mg rye at Moscow, to unt 
the various railways centering at that city- 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Chesterfield and Derbyshire Institute of Mining, Civil, 
and Mechanical Engineers.—A general ates of this 
institute was held on Saturday in the Market Hall Assembly 
Room, Chesterfield. There was an exceedingly at- 
tendance. W. Howe, Esq., of Clay Cross, in the a ce of 
the president, presided, and amongst those present were Mr. 
R. Howe, Mr. Holford, Mr. Bates, Mr. Birkbeck, Mr. 
Barnes, Mr. Weston, and many other professional gentle- 
men. It was announced by the chair that fourteen new 
members had been elected by ballot. The first paper read 
was that of Mr. Robert Howe on “The Guibal Fan Experi- 
ments at Staveley, and the Comparative Economy of Furnace 
and Fan Ventilation,” upon which an animated and interest- 
ing discussion took place ; Mr. J. A. Birkbeck’s paper “‘ On 
Machinery for Washing and Separating Coal and Iron Ores,” 
was held over until the next meeting. A Raper on Mr. J. 
Grafton Jones’s ‘ Hydraulic Wedge,” and Messrs. McDer- 
mott and Williams’, “‘Rock Perforator for Getting Coal,” 
was also read, for which a vote of thanks, pesgese® ty the 
chairman and seconded by Mr. W. D. Holford, was unani- 
mously carried. The next paper was that of Mr. A. H. W. 
Radcliffe, of Birmingham, upon ‘‘The Advantages derivable 
from the Employment of Electricity for the purpose of 
Underground Signalling,” which was read and was illus- 
trated by wires, which were laid round the room connected 
up in a simple and effectual manner. The instruments 
shown by Mr. Radcliffe are already in use at Clay Cross 
collieries, and at the Tapton collieries, where they give great 
satisfaction. Connected with the instruments were bells, of 
the kind commonly used with Wheatstone’s universal in- 
struments. The mode of working was explained by Mr. 
Radcliffe, and a vote of thanks was accorded to him, the dis- 
cussion of the plan being left over to the next meeting. A 
vote of thanks was then accorded to the chairman, and the 
meeting broke up. 


The Nottinghamshire Coalfield.—It is stated that opera- 
tions have been commenced by Mr. Charlton, Chilwell, Notts, 
for getting coal on his estate near Nottingham. Sir Robert 
Chifton’s colliery is now yielding some 600 tons daily. The 
shaft at Hucknall Torkard sends up about 1200 tons per 
diem. It is also stated that another new shaft is about to be 
sunk et Alfreton, to be 383 yards deep, at which depth it is 
expected to find a bed of coal of sufficient thickness to yield 
about 1250 tons per day. The ¢oal mines under the New- 
stead Abbey estate, which contain some 2800 acres of the 
“Top Hard coal,” developed in the Hucknall, Annesley, and 
other collieries are to let, and may be entered upon imme- 
diately, the proprietor being willing to devote a large acreage 
for cottages, &c. The seam alluded to is about 240 fathoms 
down. 


Wath and West Melton Water Works.—A new storage 
reservoir, to enlarge the capabilities of the company who 
supply the towns of Wath and West Melton with water, is 
on the point of completion. It is of considerable size, and is 
calculated to contain about 200 days’ consumption for the 
whole district. The filter beds in connexion therewith are 
some 6 ft. in thickness, and through them the whole of the 
water is passed. Messrs. Guest and Chrimes, of Rotherham, 
who have a well-earned reputation for water-works fittings, 
have supplied all the castings, brasswork, &c. The con- 
tractor is Mr. Charles Ford, of Wolverhampton, who has 
very well carried out the designs of Mr. John M‘Lands- 
borough, C.E., of Bradford. 


Extension of Postal Telegraphs.—The telegraph wires are 
now in course of erection from Bakewell vid Baslow, to 
Calver, Stoney Middleton, and Eyam, and also by way of 
the Hope Valley from Buxton to Castleton, Hope, Bamford, 
and Hathersage. These lines have been much needed for 
some time past, and will be useful for business purposes. 


Chesterfield Water Works Company—Eztension of Mains. 
—It is understood that the Chesterfield Water Works and 
Gaslight Company are about to lay down a new main from 
their Upper Linacre Reservoir to Chesterfield, under the 
os and from the designs of Mr. Thomas Hawksley, 
C.E., by Messrs. Aird and Co., contractors. The castings and 
pes for this extension have been intrusted to the Staveley 

il and Iron Company, who have a very extensive ex- 
perience in this description of work. 


Alterations and Extensions.—The Aireside Hematite Iron 

mpany are fast bringing the construction of their second 
furnace at Hunslet to a close. Messrs. Greenwood and 
Battey are extending their premises apace. The Sheffield 
United Gaslight Company ropose to extend their mains so 
as to supply the village of Kcclesfield, the leading main being 
about 4000 yards in length, with some 1600 yards of branch 
mains. They also perres to extend 800 yards to supply 
Grenoside, with 1500 yards of branches. During the past 
year the Rawmarsh Local Board have supplied 700 houses, 
and the average rate of consumption for all purposes has 
been about 17,000 gallons per diem. 








, ANorner ATLANTIC TELEGRAPH.—A prospectus has been 
issued of the Great Western Telegraph Company (Limited), 
With a capital of 1,350,000/. in shares of 207. to connect the 
West Indies directly both with New York and England, by 
& cable from Land’s End to Bermuda, and thence to New 
be and to connect also Bermuda with St. Thomas, thus 
Pilitating the early attainment of communication with 
— , The contract for the cables has been made with 

oper’s Telegraph Works, and a working agreement has 
, n effected with the Great Northern Telegraph Company 
~ ty American messages transmitted over their system, 
ro & provision for a joint purse arrangement whenever that 
Teelend’, may establish its projected North Atlantic line vid 
the nd and Labrador to New York. It is intended to reduce 


ge for messa, i 
to 1/. for every ton — one-half the present rate, namely, 


NOTES FROM THE NORTH. 
Giaseow, Wednesday. 

Glasgow Pig-Iron Market.—Last Wednesday’s market 
was very excited, and the highest prices, 93s. 4d. cash, yet 
reached since the great railway mania of 1845, was attained. 
The following day was the usual Sacramental Fast Day, and 
consequently there was no market. On Friday there was 
considerable depression, owing to the bank rate having been 
advanced, and prices fell to 918, cash at the opening, rally- 
ing, however, in the afternoon; when the closing quotations 
were 92s. 6d. cash, and 93s. 3d. one month. Monday’s 
market was flat at the opening, 91s. 5d. to 91s. cash accepted ; 
afterwards it was firmer, and 91s. 3d. to 91s. 74d. cash, and 
eight days paid; closing again flat, sellers 91s. prompt, and 
92s. one montli, buyers 1} per ton less. A further Teeee- 
sion was manifested yesterday, business being done at the 
opening down to 89s. 6d. cash, but improving afterwards to 
93s. 3d. cash, and 90s. 73d. fourteen days; these were the 
closing quotations. The market has been irregular to-day ; 
92s. a month, and 91s. 9d. twelve days, were accepted at the 
opening, 90s. 9d. and 90s. 103d. prompt cash being the 
nominal closing prices. Makers remain in their quota- 
tions. Last week some brands were advanced 5s. per ton. 
The latest quotations are: Coltness and Gartsherrie, No. 1, 
112s., Summerlee and Langloan, 110s., Glengarnock, 
108s. 6d., Calder, 107s. 6d., Carnbroe, Shotts, Chapelhall, 
Carron, Eglinton, and Dalmellington, 105s. Last week's 
shipments were: Foreign, 12,211 tons; coastwise, 4132 tons; 
total, 16,348 tons; corresponding week last year. 


State of Trade at Dumbarton.—Trade is uncommonly 
brisk at Dumbarton. Some heavy contracts for new iron 
steam vessels have lately been entered into. It is reported 
that in one of the principal shipbuilding yards the work on 
hand is sufficient to keep all the hands engaged for fifteen 
or eighteen months. essrs. M‘Kellar, M‘Millan, and 
Co. have now commenced operations in the new yard which 
they have formed at Sand Point. A prospectus was issued 
some time ago for the formation of a co-operative ship- 
building society in the town, and efforts have been made to 
get shares taken up among the trades of Glasgow. 


The Howe Sewing Machine Company,—The first annual 
social meeting of the employés of this company was held in 
Glasgow last Friday evening. Mr. F. M. way the chair- 
man of the meeting, informed the audience that the manu- 
factory in Glasgow was only an offshoot from the American 
one, which has Soon in operation for many years. One of the 
chief motives of the company in transferring a portion of 
their production to this country was the conviction that it 
was needed. Within less than five years the company’s pro- 
duction had increased from 50 to 500 per day. After giving 
an account of the company’s great works at Bridgeport, 
Connecticut, and at Peru, in one of the Western States, Mr. 
Tower mentioned that the demands now are for 50,000 
machines per annum, and that ground extending to 8000 or 
9000 square yards has been secured in the east end of Glas- 
gow, on which very extensive works are to be erected forth- 
with. 


Glasgow Engineering in Brazil.—The River Plate News 
states that Messrs. Storey and Smith, C.E., Glasgow, are 
carrying out important works for the improvement of the 
Rio Sao Gongalo, in the province of Rio Grande do Sul, 
Brazil, and have commenced deepening operations with the 
dredge fleet they had built on the Clyde, and sailed to the 
site of the undertaking. These works are much wanted, and 
when completed will give free access to the important city of 
Pelotas, which commands the whole of the export and im- 
port trade of the southern section of the province, which is 
one of the most valuable in Brazil. 


Iron Ore in Banffshire—The hematite ironstone which 
is known to exist in abundance in the Lecht Hills, near 
Tomintoul, in the upper district of Banffshire, has just been 
submitted to analysis; the result is considered highly satis- 
factory, as the ore contains upwards of 50 per cent. of 
metallic iron. 


Steam Cultivation at Fraserburgh.—A general meeting of 
the subscribers for forming the Thilorph Steam Cultivation 
and Traction Company, was held at Fraserburgh last week. 
The list of subscribers number 66, and the capital is divided 
into 320 shares of 5/. each. From the energy and enthusiasm 
displayed in organising the scheme, there is great promise of 
success. At the meeting referred to, a Board of directors 
was appointed, including Lord Saltoun, Sir Alexander 
Anderson, and others. 


The Mineral Oil Trade.—A good deal of anxiety is felt 
among the mineral manufacturers of Scotland with reference 
to the combination lately formed among the railway com- 
panies or leading officials of the Western refiners in the 
American petroleum region against the producing interest 
and the Eastern and Creek refiners of the States. So far as 
concerns the oil-makers of this country, they have nothing to 
dread from the movement in America. If its promoters ob- 
tain their point, it will be to the gain of the home trade, as 
the scarcer petroleum becomes, coal oil will compete the better 
with it, and prices will in that case rise. Prices are certainly 
very low at present for burning oil, but the other products, 
including lubricating oil, lubricating grease, solid paraffin, 
sulphate of ammonia, &c., are in excellent demand, and good 
prices are ae. Iga / being obtained forthem. New works 
are being erected, and old ones are being extended in various 
directions. The West Calder Oil Company is about to be- 
come a limited liability company, with a capital of 160,0007. ; 
the works are to be extended by the erection of 104 large 
upright retorts and otherwise, so as to bring up the production 
to 3,304,000 gallons of crude oil per annum. To do that it 
will be necessary to use about 90,000 tonsof shale. The com- 
pany’s mineral leases embrace about 700 acres of ground, in 
which there are large deposits of the best oil shale now being 
worked in Scotland. 


ow Tramways.—Rapid 
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is now being 





made with 


o Glasgow tramways. The stretch that is now 








in includes a distance of about nine and a half miles. 
while the contracts cover some pe ee. be miles of way. The fact 
is one if not even universally itted, that the solidity 
and general excellence of the work are superior to an 

of the sort yet seen in this country in tramway line. 
The Rhymney — supply the rails, and en 
George Miller and Co., Glasgow, are executing the asphalt- 
ing and the concrete. the timber—both cross and 
longitudinal sleepers—is most effectually creosoted. 


NOTES FROM THE SOUTH-WEST. 

Trade at Newport.—There is no feature of interest to re- 
port in connexion with trade matters at Newport, Considerable 
imports of iron ore are noted. The price of tin iy has 
been advanced, and is now, for the best charcoal plates, 42s. ; 
ordinary coke plates, 36s. per box at shipping ports. The 
change is warranted by the very high prices which have to 
be paid for iron and tin. Barrow hematite pig cannot be 
purchased direct, except for delivery after June, 1873. It is 
stated that es this quarter of 1872 with the corre- 
sponding ne of last year, hematite pig iron is now 60 per 
cent. r than it was then. The shipments of coal 
foreign Newport in March were 32,038 tons, while the 
shipments of coal coastwise were 69,191 tons. Railway iron 
was exported from Newport during the month as follows: 
Buenos Ave 256 tons; Boston, 1000 tons; Charleston, 
364 tons ; Chimbote, 350 tons; Galveston, 1415 tons; Genoa, 
1680 tons; Hamburg, 100 tons; Iquique, 648 tons; New: 
Orleans, 4740 tons; New York, 2868 tons ; Portland, Oregon, 
740 tons; Pacasmayo, 970 tons; Rio Janeiro, 550 tons 
Santos, 224 tons; Tunis, 700 tons; Vera Cruz, 940 tons; 
Wilmington, 668 tons. 

Trade at Cardiff.—The coal and iron trades continue ex- 
tremely prosperous at Cardiff. The shipments of rails have, 
however, been rather lighter. During the past month 617 
vessels entered the Bute Docks and 629 left. Among the 
arrivals are nearly 20 steamers of over 1000 tons register, 
and several of these have brought. in over 1000 tons of iron 
ore. The importation of iron ore is very largely on the in- 
crease, and the large demand for foreign iron ore causes 
ot au of a high register tonnage to be engaged in the ore 
trade. 


Pontypool, Caerleon, and Newport Railway.—The ex- 
tremely wet weather of the last three months has interfered 
considerably with ,the progress of the works on the Ponty- 
pool, Caerleon, and Newport line. A large number of hands 
are now employed, and with a moderate Pf dry summer, the 
heaviest portion of the work is expected to be completed 
before the winter again sets in. 


Relaying on the Monmouthshire.—With the close of this 
ear the old relaying account upon the Monmouthshire 
ailway will be ost entirely ae - A sum of 

10,0007. which has been voted annually for several years past 
under this head will be now economised, and the saving thus 
realised will, it is expected, be more than sufficient to cover 
any loss of traffic which may arise through competition with 
the Great Western. 


Tron for the United States.—The May Dundas has cleared 
from Cardiff for New York with 1006 tons of railway iron 
supplied by the Aberdare Iron Company. 


Newport Harbour Commissioners.—At the monthly meet- 
ing of the Newport Harbour Commissioners on Friday, 
harbour master, in his report, stated that a commencement 
had been made with the work for erecting the new railway 
bridge over the Usk, near Caerlon, and, according to the 
plan furnished, the under part of the bridge would be 11 ft. 
above ordinary spring tides. Directions were given to ascer- 
tain if this was in accordance with the Parliamentary plan 
deposited at the office of the clerk of the peace. 


Trade at Merthyr.—There is a steady demand for coal, 
and judging from the number of trucks at Cardiff and 
Swansea awaiting shipment, the supply may be safely re- 
corded as equal tothe demand. There isa fair marine sees 
all kinds of iron, without any alteration in prices. Heavy 
orders are being executed for America. There is a good de- 
mand for railway and merchant bars for home consumption, 
and especially for Ireland. 


Taff Vale Railway.—The traffic on this line is now im- 
preee The increase established thus far this half-year is 
nearly 25001. 


Cardiff Tramways.—A large portion of the materials 
required for constructing the new tramways from Cardiff 
Docks, up Bute-street, through St. Mary-street, and into 
Roath, have been received. 

The Forest of Dean.—The demand for Forest coal con- 
tinues brisk, and prices are well supported. For best house- 
hold descriptions an advance has been asked for in some 
instances. The demand for pig iron continues brisk and 
present prices show an advance. Considerable interest is 
taken in the alteration of gauge in the South Wales and 
Forest railways, which will be of great importance to coal 
proprietors, mineral owners, and merchants. 


The Alexandra Dock, Newport.—The works of this dock 
have been visited by Mr. George Elliott, M.P., and several 
other gentlemen. The undertaking is making satisfactory 
progress. 

Emigration of Miners.— Nearly 200 miners, with their 
families, left West Cornwall by rail on Thursday, en route 
for Brisbane, Queensland, an additional engine and three 
carriages being required for their conveyance. 

New Collieries.—New collieries are beginning to be com- 
menced on the Neath and Brecon line, which will lead to a 
large addition in the traffic. It is also probable that some 
iron works will soon be started. 











InstituTION oF Navan AxrouitrrcoTs.—C in H.R.H. 





the Duke of Edinburgh, K.G., has signified his intention of 
becoming a Vice-President of this Institution. 
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RECENT PATENTS. 

Tus following cations of completed patents are all 
dated within the year 1871 ; and that year should be given 
in ordering them, at the annexed prices, from the Great 
Seal Patent Office, Chancery-lane. 

(No. 822, 10d.) Donald Munro, of Johnstone, patents 
making the doors of furnaces and the doorway framing 
cells for containing water, and also the construction of a 
boiler so that the latter forms a casing enclosing the furnace 
of a puddling, reheating, or other furnace. 

(No, 824, 84.) Henry James Hogg King, of Glasgow, 
patents the arrangement of steam engine illustrated and 
described by us on page 403 of our eleventh volume. 

(No. 828, 1s, 4d.) George Wightwick Rendel, of New- 
castle-upon-Tyne, patents some ingenious arrangements of 
self-propelling submerged torpedoes, the construction of 
which we may possibly describe at some future time. 

(No. 834, 10d.) George Binnie, of Falkirk Iron Works, 
Falkirk, patents arrangement of mould boxes, &c., intended 
to facilitate the casting of hollow pots and similar articles, 
having projecting feet and handles. We could not des- 
cribe these plans briefly. 

(No. 888, 2s. 4d.) William Robert Lake, of South- 
ampton-buildings, patents as the agent of Adam Scott 
Cameron, of New York, a number of arrangements of direct 
acting steam pumps or exhauster, and also improvements in 
a variety of steam engine details of which it would be im- 
possible for us to give an account here. 

(No. 845, 4d.) Alexander Angus Croll, of Coleman- 
street, patents treating ammoniacal liquor by passing 
atmospheric air through it so that this air may mix with 
the vapour and an aériform vapour may be obtained 
adapted—when brought into contact with sulphuric or 
other acid—to produce a sulphate or other salt of ammonia. 

(No. 851, 1s. 24.) Thomas Sexton Sarney, of Sheffield, 
patents forms of fish joints for rails, the joints being made 
by means of a pair of wrought iron or steel plates, one of 
which is shaped so as to fit the bottom and one side of the 
rails to be joined, whilst it is also provided with a hooked 
shaped portion to receive the edge of the other plate, this 
latter plate being fitted to the other side ef the rails. The 
two plates are drawn together by bolts so as to bind the 
rails between them. 

(No, 852, 10d.) David John Dunlop, of Pori Glasgow, 
patents controlling the movements of screw propeller ezgines 
by placing in the stern of the vessel an air chamber to 
which the sea has access, and taking advantage of the 
variation of pressure of the air in this chamber as the stern 


Lyne, patents making Cornish or Lancashire boilers with 
the flues crossed by diagonal water tubes, the currents 
issuing from the upper ends of these tubes being separated 
from the adjacent downward current by a partition as shown 
in the annexed sketch. The flues to which these diagonal 
tubes are fitted are made in short lengths and with flanged 


seams, the diagonal tubes of one length being placed at 
right angles to those of the adjacent lengths as shown in 
the sketch. 

(No. 886, 1s.) William Thomson, of Normanton, and 
Andrew Macredie, of Sheffield, patent modes of constructing 
moulds for casting double cranked axles and other irregular 
forms in steel. These moulds are made of metal, and in 
two or more parts bound together by straps and eccentrics. 
The moulds are tapered to allow the steel to contract to- 
wards the centre, and in the case of moulds for double 
cranked axles, wedges, or removable pieces, are inserted 
between the cores separating the throws, so that by with- 
drawing these, the requisite freedom for contraction is pro- 
vided. The patentees state that by employing these moulds 
and casting the parts shorter and thicker than they are 
required to be when finished, they are enabled to produce 
steel castings which can receive any necessary amount of 
h 





rises or falls, The upper part of the air chamber is 
placed in connexion, by means of a pipe, with an apparatus 
provided with a flexible diaphragm pressed in one direction 
by a spring, the arrangement being such that as the stern 
rises in the water the air in the air chamber becomes less 
compressed, and the flexible diaphragm being thus partially 
relieved from pressure the spring causes the throttle valve 
(which is connected to the diaphragm) to be partially 
closed. On the stern sinking in the water the contrary 
action, of course, takes places. 

(No. 866, 6d.) John Henry Jobnson, of 47, Lincoln’s- 
inn-Fields, patents as the agent of Charles Motier Nes, of 
New York, modes of manufacturing a class of steel termed 
by the inventor “silicon steel,” this material containing a 
much larger percentage of silicon in proportion to the per- 
centage of carbon then any steel in commercial use. ‘1hus 
the patentee gives the analysis of a sample of his steel 
which he states to be of high quality, as: carbon, 0.600 ; 
silicon, 0.552; iron, &., 98.848, The silicon steel is made 
by melting pig iron in a suitable furnace, and adding to it 
when nearly melted from 15 to 40 per cent. of a silicious 
magnetic ore (a particular class of ore being specified as 
preferred) mixed with coke. The ore is perfectly mixed 
with the metal by boiling, and the metal is then run out 
into pots formed at the side of the furnace and holding 
about half a ton, where it is stirred with a rabble and 
whence it is tapped into mould, when it is found that the 
metal will bear the hammer. To make wrought “silicon 
steel” the same process is followed, except that the metal 
is stirred in the pots until it balls up or “‘ comes to nature.” 

(No. 870, 1s. 2d.) Eitward Field, of Chandos Chambers, 
Adelphi, patents preventing incrustation in steam boilers 
by connecting the positive electrode of a galvanic battery 
to the shell of tho boiler and passing the negative electrode 
through the shell (but insulated from the latter), and 
causing it to project into the water contained in the 
boiler. We shall probably have something more to say of 
this plan. 

(No. 877, 10d.) Hamilton Ela Towle, of New York, patents, 
as the agent of T. Morton Poole, of Wilmington, Delaware, 
U.S.A., apparatus for grinding the surfaces of cylindrical or 
tapered rolls, These arrangements appear calculated to 
give good results, but we coald scarcely describe them 
briefly here. 

(No. 879, 1s.) James Johnson and William Jones, of 
Manchester, patent arrangements for lubricating shafts, &c. 

.According to these plans, the oil is supplied to the bearing 
to be lubricated by means of a disc or roller which dips into 
a reservoir of oil, and which being pressed against the under 
side of the bearing is made to revolve by contact with the 
latter. We see nothing novel in this arrangement, unless 
it be in some of the minor details. The idea of lubricating 
. bearing by a “bowl” bearing against the underside is an 
old one, 

(No. 874, 10d.) Isaac Watt Boulton, of Ashton-under- 





ing, and which will not require to be cut to shape 
when forging. : 

(No. 892, 2s. 2d.) Alexander Melville Clark, of 53, 
Chancery-lane, patents as the agent of George La Fayette 
Squier and Henry*Clay Squier, of Buffalo, U.S., a variety 
of details connected with sugar mills which it would be 
impossible for us to deal with here. We may mention, 
however, that the patentee remarks that “ the most distinc- 
tive feature of improvement whether in vertical or hori- 
zontal mills consists in making the rolls self-adjusting by 
means of india-rubber springs.” We leave sugar mill 
manufacturers to fox their own estimates of the value of 
this “ improvement. 

(No. 897, 10d.) John Henry Johnson, of 47, Lincoln’s- 
inn-Fields, patents, as the agent of William Stebbins Fish, 
of Mystic, U.S., a form of packing for piston rods, pipe 
joints, &c., this packing consisting of a mass of asbestos 
or amianthus, or other fibrous mineral, combined with cords 
or threads made of the same material. Machinery and 
appliances for manufacturing such packing are also included 
in the patent. 

(No. 898, 8d.) Arthur Milsom Birchall, of Preston, 
patents an apparatus for discharging steam on the fires of 
steam boilers in the event of the water level getting too 
low. The apparatus is constructed on the plan of enclosing 
a fusible plug in a pipe which is under ordinary circum- 
stances filled with water and kept cool by exposure ; but 
which on the water level falling below a certain point be- 
comes charged with steam, this steam melting the plug and 
passing down to the fire through the pipe of which the end 
was closed by the plug. Very similar arrangements have 
been proposed before. 

(No. 899, 6d.) Arthur Milsom Birchall, of Preston, 
patents a form of low water indicator for steam boilers in 
which a float is employed to open a valve when the water 
level becomes too low, this valve admitting steam to a 
cylinder fitted with a piston which as it rises lifts the weight 
of the main safety valve. The arrangement is such that 
the steam first admitted to the cylinder through the valve 
worked by the float, eseapes through a whistle and gives 
an alarm, while if the water level continues to fall the flew 
of steam becomes stronger and the piston is raised so as to 
lift the safety valve weights. 

(No. 905, 10d.) William Tregay, of Pedn-an-drea, 
Redruth, patents constructing that part of the “ coffers” of 
ore stamps at which the grate way or discharge way is 
situated so as to allow of the grate being extended entirely 
across each side of the coffer, or around the latter, without 
being obstructed by the framework at the angles. The 
object of the arrangement is, of course, to obtain a more 
free discharge of the pulverised substances. 

(No. 906, 10d.) John Henry Johnson, of 47, Lincoln’s- 
inn-Fields, patents, as the agent of Albert Schmid, of 
Zurich, the neat form of water pressure engine illustrated 
and described by us on page 159 of the present volume. 





————_=——. 

(No. 907, 8d.) William Edward Newton, of 66 Chan. 
cery-lane, patents, as the agent of Robert Spencer, of tee 
York, making pyrometers with bulbs of iridium enclosed in 
a casing or “ brick” composed of a mixture of one part of 
washed ganister, three parts of purified fire clay, and 
one part of pulverised calcined pot. The use of the Te- 
fractory mixture first mentioned is also claimed for the 
manufacture of crucibles, seggars, &c. 

(No, 918, 10d.) John Norman, of Glasgow, patents, as 
a communication from Thomas Hutchinson, of Porto Rico 
constructing the framing of sugar mills in the manner ex. 
plained by the accompanying sketch. The frame cheeks 
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it will be noticed, are separate from the bed and may be 
made of cast or wrought iron, or, as is preferred, of steel. 
The arrangement erables the lower rolls to be rolled into 
their places without being lifted. 

(No. 928, 5s. 6d.) Thomas Borlase, of Redruth, patents 
machinery and appliances for dressing; calcining, and 
pulverising tin and other ores; but the arrangements are not 
such as we can describe briefly here. 

(No. 933, 8d.) _ William Robert Lake, of Southampton- 
buildings, patents, as the agent. of Albin Peters, of Moscow, 
arranging the double furnaces of steam boilers, &c., so that 
the products of the combustion of one fire are “ not conducted 
directly into the chimney, but are taken first through other 
fires, so that not only the heat contained in the gas is 
utilised, but also the greater part of the smoke hitherto 
unburnt is consumed.” The patentee, in, commencing 
his specification, mentions that a great loss ‘of heat arises 
from the escape of unburnt gas from the chimney, and he 
goes on to say: “I have for a long time laboured to dis- 
cover the means by which to diminish this waste, and I 
believe that I have solved the problem.” We regret that 
we cannot agree with him. The idea of producing the pro- 
ducts of combustion from one fire through a second fire 
is an old one, and the plan was tried many years ago. 





SAFETY VALVE FOR WATER MAINS. 
To THe Eprror oF ENGINEERING. : 

S1r,—The valve I purpose laying before your readers is 
essentially an air valve and a percussion valve combined. 
There is an inner and outer case; the latter is perforated, 
and contains the ball. A joint is formed by weight at top, 
and by cup leather at bottom. In course of charging the 
air passes through the perforations of the inner case, and 
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escapes by a tube round which the weights are placed, and 
when the ball has been raised the air then shut up will escape 
by the loaded joint as the valve acts under the oscillations of 
the water ; and when all has become still, any air that may 
be travelling with the water will escape also by this ~_ 
it will not be air-tight. The action will be more perfect wi 
the weights above, as shown —_ — there is nothing 
to prevent them bei ni! nea 
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Waterworks, Stillorgan, Dublin, March 23, 1872. 








Tux Vatorovs.—The Valorus, Captain Thrupp, is detained 
at Devon ,in order that Admiral Kynaston’s ap ‘his 
for lowering ships’ boats may be fitted to her. Probably ait 
is in consequence of the late accident to the Ariadne, -— be 
is believed at Devonport that a similar precaution will b " 
taken in reference to most of the ships in the service, but ! 
is supposed that each of the various patented me 
have a trial on sea-going vessels. 
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EXPERIMENTS AND RESEARCHES OF 

THE EFFLUX OF ELASTIC FLUIDS. 

* By GEORGE WILsoN. 
(Continued from Page 241.) 
ExPERIMENTS MADE BY BANKS. 

131. THESE experiments are published in the 
“Memoirs of the Literary and Philosophical 
Society of Manchester,” vol. v., part 1, page 398, 
as given in the following extract : 


Experiments on the Velocity of Air issuing out of a vessel 
in different circumstances; with a Description of an in- 
strument to measure the force of the Blast in Bellows, &c. 
By Mr. Banks, Lecturer in Natural Philosophy. Com- 


municated by Mr. Datton. 

Read May 30th, 1800. 

The object of this inquiry may be announced in the fol- 
lowing suggestion. If an elastic fluid is generated in a given 
vessel, or any way contained in it, and at liberty to issue out 
of the said vessel through a given aperture, to determine the 
resistance which the vessel meets with from its action, or the 
power which it has of communicating motion to the vessel, 
as in a sky-rocket, Sadler’s steam engine, &c. 

Before we proceed to relate the experiments it may be 
proper to premise certain principles deduced from theory. 
If a tube be filled with any kind of fluid, as air, water, 
mercury, &¢., and placed in a vacuum, every fluid will flow 
out with the same velocity. For though the pressure of a 
column of mercury of a given altitude, be much greater than 
an equal column of water, yet the weight of the particles to 
be projected is greater in the same ratio. On the other hand, 
if air is lighter than water, the particles projected are also 
lighter in proportion. If a tube 16 ft. high be filled with air 
of any density, that air, like water, would flowinto a vacuum 
with a velocity of 32 ft. per second, no corrections being made 
for resistance.* 

And if we take the gravity of air to water as 1 to 840, then 
a column of one foot of water, compressing air, will produce 
as great a velocity in that air as a column of air 840 ft. high, 
supposing it was of uniform density. 

if we take the whole pressure of the atmosphere equal to 
33 ft. of water, or its height (supposing it to be equally dense, 
which in this case will make no difference) equal to 33 mul- 
tiplied by 840, or 27,720 ft. Then asthe square root of 16 
is to 32, the velocity of that depth; so is the square root of 
27,720, to 1332 ft. per second, the initial velocity of the atmo- 
sphere into a vacuum. 

To prove whether air compressed by 33 ft. of water would 
be impelled into the price: ses with the above velocity, I 


have made, amongst many more, the following experiments. 


T 


A is a vessel of a known capacity, into 
the top of which is screwed an aperture of 
a known area. The tube, T d, recurve at 
d, is soldered or screwed into the top of 
the said vessel. The hole, a, is stopped 
and water poured into the tube at T till it 
is full, at which time a quantity of water 
will have passed out of the tube at d, and 
condensed the air in the vessel, more or 
less as the tube, T d, is longer or shorter. 

At this time a person who has closed 
the aperture at a with a finger of one 
hand, and held a half-second pendulum in 
the other, removes both at the same time, 
while at the same moment an assistant 
opens a cock over the tube, T, which 
supplies it with water as fast as it can descend into A. The 
moment that the water appears at a, the timepiece is 
stopped, and the time of expelling the air is noted, from 
which, by knowing the capacity of the vessel, the velocity 
may be obtained. 

Ifthe tube, T d, should be continued near the bottom 
of the vessel, A, while it was filling with water, the length 
of the compressing column would be gradually diminishing, 
and of consequence the pressure woul be constantly chang- 
ing, hence the open end of the tube is as near the top of the 
vessel as is consistent with a free passsage for the water. 





Experiments. 

The vessel A contained 15 Ib. 6 os. of water, from which 
we find its capacity is 425.088 cubic inches. 

The area of the aperture, a, through which the air is ex- 
pelled is .0046 in. 

302, Exp. 1. The altitude of T, above the vessel is 30 in. 

Time of expelling the air by several trials, is 
33 seconds. 

303. Exp. 2, The altitude of T is6 ft. The time of filling 

by several trials is 21.3 seconds. 

In the first experiment, 425.088, the solidity of the vessel, 
divided by .0046, the area of the hole, a, gives 92410.4 in. 
for the length of the stream of air driven out in 33 seconds; 
divide that length by 33, and we shall have 233.8 ft., the 
velocity per second communicated by 30 in. of water. 

The second experiment by the same process gives 361.6 ft. 
per second. If we would compare these together, we may 
say, as the square root of 30, the head is to 233.3 the velocity ; 
80 is the square root of 72, the second head, to 361.8 ft. the 
Velocity per second. 

Again :—As the square root of 6 ft. is to 361.6, so is the 
square root of 33 ft. to 845.2 ft. per second, the velocity pro- 
duced by that head; or the initial velocity with which the at- 
mosphere would enter a vacuum. This velocity found by ex- 
pormment is 487 ft. per second less than has been assigned by 

eory. 

It appears, however, that the results, as determined by 





* In the supposition of a dicular tube open at the 
top, filled with air or any elastic. fluid, the euther 4 takes the 
ionsity of the column at the bottom, or where the aperture 
is , to arise solely from the weight of the elastic column ; 
and the altitude to be that which’ would be if the whole 
column were reduced to the density of that at the bottom. 


theory and experiment, do not differ more than in the case 
of effluent water. For, if we would reduce the velocity of 
effluent water, found by theory, to that which experience 
gives, we must a it by .634. Accordingly, if we 
multiply 1332 ft., the velocity of the atmosphere entering a 
vacuum, as calculated above by .634, the product is 844.5 
per second, differing but 4,ths of a foot from that just found 
by experiment. I low also made experiments by sinking 
vessels in water, till their tops were even with its surface, 
and opening the aperture that the rising water might expel 
the air, by which I obtained the same velocities as above; 
but the method of computing is much more intricate, for 
which reason I shall not insert them. 

From the above, it appears that a pressure equal to 33 ft. 
of water will expel air out of bellows into the atmosphere 
with a velocity of 846 ft. per second, that one foot of water 
in depth will produce a velocity of 1473ft., and one incha 
velocity of 42 ft. per second, or 20 miles an hour. 

Hence we may construct a table showing the velocity 
communicated to air by any head of water. For, as the 
square root of 6 ft., is to the velocity produced by that head, 
so is the square root of any other depth, to the velocity pro- 
duced by that depth. 

e may, also, from the above, construct an instrument 
which will show the velocity with which air flows out of any 
kind of bellows, with as much accuracy as the experiments 
have been made, on which its construction depends. 

132. The method of experimenting adopted by 
Banks, as described above, consisted in forcing air 
out of a vessel of a known capacity by means of a 
head of water maintained constant. That method 
is certainly ingenious, and, by chance, free from 
the effects of changes in temperature, which were 
not known at that date. The pressure of the air in 
the vessel during the efflux would be nearly con- 
stant, and as the foot-pounds of work done by the 
falling water would be equal to the work done in 
forcing the air out of the vessel into the atmosphere 
there would be no change of temperature in the 
flowing air; and, therefore, as the pressure was 
constant, no uncertainties ordisturbing causes would 
have to be taken into consideration in making the 
calculations for the reduction of the experiments. 
This, however, assumes that the pipe for the water 
had a sufficiently large sectional area to insure that 
the pressure of the air in the vessel should be equal 
to that due to the head of water. The sectional 
area of the pipe is not given by Banks; nor the 
form of the efflux orifice, which may have been a 
short tube or an orifice made in a plate. ‘ The latter 
would probably be the form adopted ; particularly 
as the coefficient .634, for water flowing through a 
thin plate was used in the calculations. 

133. Banks has made a grave error in the reduc- 
tion of the experiments in omitting to take into 
consideration the diminished volume of the air in 
the vessel due to the head of pressure. 

The capacity of the vessel was equal to 425.088 
cubic inches. The two heads of pressure were 30 in, 
and 72in. of water; respectively, equivalent to 
about 1.08 lb., and 2.6 1b. on the square inch, 
Supposing the atmospheric pressure to haye been 
equal to 15 Ib. on the square inch the volume of air 
in the vessel, for a head of pressure equal to 
1.08 Ib. on the square inch, would have been 
diminished to 

425.088 x 15 — 396.5 cubie inches, 
15+1.08 
and for the head of pressure equal to 2.6 Ib. on the 
square inch to 
425.088 x 15 _ 
15+2.6 

Banks has assumed the volume of air which flowed 
through the orifice into the a at 425.088 
cubic inches for each experiment—being the actual 
capacity of the vessel—whereas the volumes of 
efflux ought to have been respectively about 
396.5 and 362.2 cubic inches, as calculated above. 

By assuming the temperature of the air to have 

been 52° Fahr., the coefficient for the second ex- 
periment, with a head of pressure equal to 2.6 lb. 
on the square inch, would be about .60 when reduced 
with the necessary correction for the diminished 
volume of the air in the vessel. That coefficient 
nearly agrees with the one under a head of pressure 
equal to 2.5 lb. on the square inch in Table A, page 
226, after making the necessary deduction given in 
page 227, for the efflux through a thin plate. 
The sectional area of the efflux orifice was 
.0046 in., which is too small for obtaining precise 
results; nevertheless, those experiments were the 
best which had been made previously to the date of 
them. 


362.2 cubic inches. 


EXPERIMENTS MADE BY Dr. Youn. . 
134, These experiments, oy a in the ‘‘ Phi- 
losophical Transactions of t : 

the year 1800, page 107, will be explained by the 








e Royal Society” for | will be 


Of the Quantity of Air Discharged th han Aperture. 

v5 piece of bladder was tied ane y pe of the tube of 
a large glass funnel and punctured with a hot needle. The 
funnel was inverted in a glass of water, and a gauge, with 
graduated glass tube, was so placed as to measure the pres- 
sure occasioned by the different levels of the surface of the 
water. As the air escaped through the puncture it was 
supplied by a phial of known dimensions at equal intervals 
of time ; and according to the frequency of this supply the 
average height of the gauge was such as is exp: in the 
first Table. It appears that the quantity of air discharged 
by a given aperture was nearly in the subduplicate ratio of 
the pressure; and that the ratio of the expenditure by 
different apertures, with the same pressure, lay between the 
ratio of their diameters and that of their areas. It may be 
inferred from comparing the experiments on a tube with 
those on a simple perforation, that the expenditure is in- 
creased, as in water, by the application of a short pipe.” 

The sectional areas of the orifices and tubes 
varied from .00018 to .07 of a square inch, and the 
heads of pressure, from .045 to 2 in, of water. 

From this Coaceipein it will be seen that the ex- 
periments by Dr. Young are practically of no im- 

ortance. They did not much advance the know- 
edge on the subject given by Dr. Papin 114 years 
previously. 
(To be continued.) 


FOUR-WHEELED TENDER LOCOMOTIVE. 
WE some little time ago had occasion to comment upon the 
marked predilection that has manifested itself, on some of 
the Continental railways, for four-wheeled locomotives, 
and we considered, in the article to which we refer, (vide 
page 27 of the present volume) both the advantages 
which would, in some cases, recommend the introduction 
of a simpler engine, and the disadvantages which are 
calculated to condemn the increasing employment of the 
four-wheeled system of locomotives on the main lines. In 
order to substantiate further our conclusions we this 
week publish a two-page engraving and other views of 
a type of four-wheeled engine and tender, which is 
actually employed for working, almost exclusively, the 
fast traffic on the main line of the Swiss North-Eastern 
Railway. We may mention that this line, which is the 
most important one in German Switzerland, runs from 
Aarau (the terminal station on the Swiss central railway) 
to Romanshorn on Lake Bodan, vid Zurich and Winterthur, 
Across the lake, the traffic is conveyed and delivered on the 
Bavarian réseau, by means of the admirable steam ferry- 
boats, of which we have already spoken in our pages, and 
which were designed by Mr. Scott Russell and built by Messrs. 
Escher, Wyss and Company, of Zurich. The total length 
of railways worked by the Swiss North-Eastern Company 
is 295 kilometers, which comprises the branch lines to 
Rorschach, Constanz, Schaffhausen, Waldshut, Buelach, 
and Lucern. ‘Running through a comparatively flat 
country, the steepest gradients which eccur are but 12 milli- 
meters per meter, or 1 in 83}, the radius of the smallest 
curves is 800 ft. and we are informed that the engines, 
which we now illustrate, possess sufficient tractive, ad- 
hesive, and steaming power to take up these inclines loads 
of about 180 tons at speeds of 30 miles per hour, while on 
the straight and level sections of the line the working speed 
is increased to 35 miles per hourmaximum, The company, 
we should state, has at present 26 engines of the four- 
wheeled system at work, these being partly tank and partly 
tender locomotives, ranging from 17$ tons to 24 tons 
weight in working order; the smaller engines, however, are 
only employed for shunting purposes, and are never run at 
speeds of over 20 miles per hour. 
Before enlarging upon the reports which have reached us 
concerning the performance of these engines, we now pro- 
ceed to describe engine and tender in greater detail, giving, 
in the first place, the principal dimensions, which are as 
follows : 








Engine : ft. in. 
Diameter ofcylinders ... ore eee Mb 
Length of stroke ... s 2 0 
Diameter of wheels... ‘ in 5 2 
Length of wheel base ove tee aes 8 2 
Height of centre of boiler above rail level 6 5} 
Total length of engine «. ove ot 

” wi ” ove one 9 63 
Diameter of boiler ... ove ove as 4 14 
Number of tubes ... one one 174 
Diameter - os op ’ on 

‘a . ft. 

Hea ~ al yas on ose 35 

Firebox ove oe eee 68 
Total be 

Firegrate area ove ove : ove 2 

Weight empty ove ee “ ov 21.8 tons 

” in working order ow one on) 24.1 » 

: ft. in. 
Diameter of wheels we ove ooo 8 11 

Length of wheel base one ” eee 9 10 
Total nats of tender ove eee one 16 

ae ove ove - 9 
Weight empty one ee av eo 8.5 tons 

Pe in working ... oe ove 192 ,, 


The pull which the engine is capable of exerting for each 
pound of effective pressure per square inch on the pistons 


15.75? x 24.876 __ 97.04 lb. 
62,25 





following extract : 
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On the other hand, the gross pull required to overcome 
the total resistances when taking a load of 180 tons up 
gradients of 1 in 834, will be obtained as follows: includ- 
ing engine and tender, the gross weight of the train is 
223.3 tons, or 500,192 1b.; the resistances due to gravity 
500,192 _ ¢004 1b. The frictional 


alone would thus be —— 
and other resistances (taken at 101b. per ton for the whole 
train) will amount to 223.3X10=2233 lb. The total re- 
sistances to be overcome would thus be 6004+42233= 
8237 Ib., and the exertion of this gross pull must thus have 


required a mean effective pressure of ord = 85lb. per 
square inch on the pistons. The absolute horse power de- 
veloped will be, at the speed of 30 miles per hour (equal to 
; te) 8237 X2640 _ 659 horsepower. This 
2640 ft. per ) 33,000 po 
would certainly be a surprising performance; but we our- 
selves believe the speed attained when taking the full load 
up the gradients of 1 in 834 must have been considerably 
over-estimated, or else that it must have been taken before 
the impetus derived from the preceding run on a level had 
been expended. However this may be, the boiler power 
of the engine under notice is certainly not sufficient to 
furnish steam for the development of 659 horse power for 
any length of time. 

Referring to the illustrations, it will be noticed that the 
construction of the boiler embodies some features, which 
are at variance with English practice, and to which we 
desire to draw special attention here. Thus the crown of 
the inside firebox is shaped semicircularly, being bent (as 
shown in the cross section on the present page) to an arc 
of a circle, the centre of which lies 9} in, beneath the boiler 
centre line. With this arrangement any particular staying 
and strengthening of the firebox roof is considered by the 
designers to be unnecessary; but eight sling stays, disposed 
as shown in the longitudinal section in our two-page en- 
graving, connect the roof of the outer shell of the firebox. 
The sides and crown of the internal firebox are formed of 
one copper plate, }in. thick, of the corrugated pattern, 
the webs being 1 in. deep. Such plates were first 
introduced, we believe, by Mr. Krauss, of Munich, late 
locomotive superintendent of the Swiss North-Eastern 
Railway ; and although we are inclined to object to the 
use of corrugated plates, considering, as we do, that their 
costlier construction is not counterbalanced by adequate 
advantages, we admit, that in cases where the firebox 
roof is of the semicircular form, their employment is less 
objectionable, and we are told, in fact, that the fireboxes 
on the Swiss North-Eastern keep remarkably clean of any 
deposits. In order to effect a further reduction of weight, 
the barrel of the boiler is made of two steel plates, jin. 
thick, the longitudinal seams being double rivetted. The 
tube plates, however, are excessively strong, viz., 1} in. and 
1,5, in. thick at the firebox and smokebox end respectively. 
The small steam space afforded by the boiler is a point 
worthy of special mention here; the fact that no steam dome 
is provided for, together with the height of the internal 
firebox (the top of which is 10} in. above the boiler centre 
line, necessitating consequently a greater elevation of the 
water level) would lead to the supposition that such an ar- 
rangement must be very conducive of priming, and we 
should certainly endorse this opinion, if we had not been 
furnished with trustworthy evidence to the contrary, which 
evidence is somewhat supported by the consideration that 
the engine has been designed to work at a pressure of 
180 Ib. per square inch in the boiler. 

The cylinders, which have a diameter of 15}in., and are 
fitted for a stroke of 24$in., are placed outside, and in a 
horizontal position, 6 ft. 54 in. apart. The valve chests are 
arranged on the top of the cylinders, as shown in our cross 
section of the engine on the present page. The motion, 
which is of the “straight link” class, is worked from an 
overhung crank, the centres of the valve spindles being 7 ft. 
4 in. apart. The whole of the motion, as well as the axles 
and tires, are of steel. The engine is so mounted on the 
springs that the weight is carried on three points only. To 
this effect the trailing spring is fixed transversely, as shown 
in our illustrations. It will he noticed that the engine is also 
fitted with a tank, placed anderneath the boiler, and 
connected with the tender in the mannershown. This tank, 
which contains 56 cubic feet of water, is, however, only 
made use of in winter time, when it is desirable that a 
greater amount of adhesion should -be turned to account. 

The construction of the tender is clearly shown in our 
illustrations on the opposite page. As will be seen the 
tender is carried on four wheels also, these wheels being 3 ft. 
11}in. in diameter. The water tanks are arranged above 
and below the footplate, while the coals are carried in an 
inclined reservoir, fitted between the top tanks. The brake 
blocks are suspended from wrought-iron brackets in such 
a manner that the upwards and downwards strains on the 
brake hangers are received by india-rubber springs, which 
seems to us an arrangement worthy of notice. The tender 
is also fitted with a float gauge, constructed according to 
our illustration, 

Having thus far completed the description of this four- 
wheeled tender engine, we do not hesitate to say that the 
whole construction exhibits much careful design and study, 
although it includes details, and constructive features, to 
which we could take exception. We believe, in fact, that 
our illustrations represent a fair example of the type of 
engine which, for the special cireumstances, could have been 
constructed on the base of the four-wheeled system. But 
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we do object in toto to the employment of such engines for 
all classes of traffic, particularly for working fast passenger 
traffic. We do so on grounds already summarised in our 
article on four-wheeled lecomotives, on page 27 of the 
present volume, and the results of experience obtained 
with the four-wheeled passenger engines on the Swiss North- 
Eastern Railway are in no way calculated to affect our 
opinion, viz., that the balance of evidence is decidedly 
opposed to the conclusion that a four-wheeled type of loco- 
motive can be satisfactorily employed for any but slow 
traffic, or for shunting purposes. The inherent defects of 
four-wheeled engines when used for fast traffic, are clearly 
demonstrated by the facts that the engines which form the 
subject of our illustrations, and which we have criticised 
as very good representatives of their type, run very unsteadily 
at speeds of over 30 miles per hour, telling heavily on the 
permanent way, and particularly so when taking a curve, 
this being always accompanied with heavy blows. Apart 
from this, considerable trouble is caused in the working of 
these by broken springs, showing that the variation 
of the load on the axles must be exceedingly great. 

All these disadvantages are the most striking, however 
when we compare the working of a four-wheeled tender 
locomotive with an engine constructed and adapted for 
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similar traffic, on Mr. Fairlie’s plans. Thus, the total 
weight of the four-wheeled engine and tender, shown in out 
illustrations, is 43.3 tons, or, say, 48 tons in working order, 
of which weight but 24 tons are available for adhesion, 
which enables the engine, as we have stated, to draw 180 
tons load on the gradients of 1 in 83}. Taking a Fairlie 
engine of the same total weight, or, say, of 38 tons average 
adhesive weight, sufficient power could be developed to pull, 
at the same speed, and in proportion to the adhesion, 4 


load of 38 —285 tons up the incline of 1 in 83}. Or, # 


24 

reduced load could be propelled at a correspondingly in- 
creased speed ; while over the level sections of the line, the 
Fairlie engine could be run, with one bogie only in ore 
at a rate of speed never attainable by any four-wheele 
type of locomotives. The other great advantages of double- 
bogie engines are now fully understood, and their peculiar 
aptitude for working all classes of traffic is now being 
turned to useful account in many quarters. But we desire 
earnestly that, at a period when the Fairlie system of loco- 
motives is so intimately associated with all the new 7 
projects, as is the case in Switzerland, its inherent - 
vantages should be fully considered and appreciated. 
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NOTES FROM PARIS. 
Paris, April 15, 1872. 
RaILways iy PARis. 

Last week we described the scheme of M. Vauthier for 
the formation of a circular and a transverse metropolitan | 
railway for the city of Paris, making special allusion to the | 
route, and the mode of construction proposed. We may | 
take this occasion of adding some further information upon 
the rolling stock, the estimated expenses, and the antici- 
pated revenues to be derived. 

The permanent way would be of a very substantial for- | 
mation, without employing more timber than could possibly 
be helped, to facilitate the repairs of a railway that would | 
have to sustain so large an amount of traffic. Only one 
type of rolling stock would be employed, analagous to the 
second-class carriages now used upon the French lines, 

The locomotives employed would be of the ordinary type. | 
The weight of the average trains is calculated at 129 tons | 
without the engine, and to give to these trains a speed of 
22.8 miles per hour, up gradients of 1 in 100, a weight of | 
18 tons would be found sufficient, so that in assuming a | 
weight of 24 tons for the engines, ample allowance would | 
be made for all specialities of traffic. 

The estimated expenses are based upon data which ap- 
pear reliable, and which have been very carefully con- 
sidered. The following is a summary of the outlay: 

Substructure : 

£ 


The Boulevard line 
The Quay line .. 


miles. 
18.85 
4.75 


18.60 


£ 
1,665,000 
539,000 
2,104,000 

248,000 

32,000 

126,000 

82,000 

210,000 


Station buildings 
Chief depét eee 
Permanent way . 
Fixed plant 
Rolling stock 


Total for works . £2,752,000 


Cost of direction and engineering 5 per 


137,600 
240,000 
230,400 


cent. eee 
Interest on capital 
Contingencies... 


Total capital .. 3,360,000 

or, about 180,000/. a mile. 

The question of revenue is a much more difficult and 
delicate one than that of expenditure, and is necessarily at- 
tended with considerable uncertainty. M. Vauthier's esti- 
mate is founded on the following data : 

A uniform fare of 20 centimes would be charged. The 
steamboats placed to run upon the Seine in 1867, carried 
in 1869 more than 5,000,000 passengers. The 32 omnibus 
lines in Paris transported during the same year nearly 
117,000,000 of passengers. These figures, compared with 
the population of Paris, give an average of 65 journeys 
per inhabitant during the year. 

Assuming that the railways will attract passengers from 
a distance of a quarter of a mile on each side along the 
whole route, and that the omnibus lines have the same 
influence, the former will attract 720,000 passengers, whilst 
the latter draws 1,670,000. If this be the case the cir- 
cular and quay lines would obtain a yearly traffic of 
52,500,000 passengers. 

The receipts from this source would therefore amount to 
420,0002. per annum. 

The expenses of working are estimated per train mile as 
follows : 

Pence. 
7.44 
2.44 
3.12 
2.40 

Total ‘ ove eee wo. 15.40 

or for a train mileage of 146,640 per annum, the working 

expenses would be 94,000/., or about 25 per cent. of the 

total revenue. The net income that would be derived upon 
this showing is therefore 326,0002, or almost 10 per cent. 
on the total capital. 

M. Vauthier, in concluding his report upon this proposed 
scheme, urges that his deductions are reasonable in all 
respects; but despite the many advantages it doubtless 
! , we ider that the objections that can be raised 
against it will prevent the Municipal Council from accept- 
ing the scheme. 


Traction and maintenance of material 
Maintenance and inspection of road 
Management . ees 
General expenses 





Means oF TRANSPORT. 

M. Alfred Evrard, engineer of the Company des Forges 
de Chatillon et Commentry, has just published the first 
part of a work, which promises to be of great utility 
amongst engineers of mines, works, and manufactures, to 
civil engineers, contractors, &c. I. is a complete study of 
the means of transport applied to mines, workshops, and 
public works. 

Questions of transport have been studied already in 
numerous works, but those which are purely of local in- 
terest have not yet been the object of any special book ; 
yet there are few industries where this matter does not 
play an important part. 

A general study of this class of transport offers to the 
engineer this special attraction, that it gives him various 
comparisons upon different systems, and the modifications 
or new applications which he can utilise with advantage. 

The author, guided by these considerations, has under- 
taken a general examination of the transport question, ex- 


for goods traffic. 


| tending to the industries of different countries, and com- 
| mences by the most simple means—cheap railways, as used 
To carry out his idea he has collected 
the documents already published on this interesting matter. 
But the collection of this information presents important 
and numerous vacancies, and these the author has endea- 
voured to fill. by the aid of various competent persons, 
whose names he mentions, and also by personal study and 
investigation which he has been able to make during four- 


| teen years of active practice. 


The first part only of the book is published, and this 
deals with the following questions: 
1. The part taken by man and animals in transport. 
2. Considerations of the horse and other animals em- 
ployed in transport. 
8. Transport by hand and back 
4. Transport by ropes and endless bands. 
5. Transport by hand vehicles. 
6. Special transport, requiring the employment of special 
means. 
7. Transport in carts. 
8. Vehicles of all classes. 
9. Investigation of traction. 
| 10. Stables, depéts, &c. 
11. General organisation and management. 
| The second part is to be devoted almost entirely to tram- 
| way transport in mines, workshops, and public works. It 
will contain all theoretical and practical data relative to 
construction and working, especially with reference to in- 
clined planes and cheap railways, the study of transport by 
compressed air, and of steam on common roads. The work of 
M. Evrard is a kind of special aide-memoire, and a treatise 
| of industrial transport, where can be found easily—thanks 
to the classification adopted—all the information to organise 
}and work almost any kind of transport. The work will 
| render most valuable service to engineers who have to deal 
with questions of this class. 


Tue St. Gornarp Rattway. 

The journals publish particulars of the proceedings of 
the execution with regard to the St. Gothard Railway. 
The great tunnel upon this line will have a length of 
| 9.2 miles, and will be entirely on a straight line. The 
| summit rail level in the middle of the tunnel will be 
38788 ft. above the sea level, the gradient is to be 1 in 143 on 
| the Geeschenen side, and 1 in 1000 on the Airolo side. 
|The same section of tunnel as on the Mont Cenis will be 
adopted, the arch being 26 ft. 2iu. wide, and 19 ft. 8} in. 
| high. 

‘One half of the tunnel will have to be driven entirely 

| from the Airolo entrance, but on the other side it will be 

| found easier to sink a shaft 980 ft. deep, at a distance of 
8880 yards from the Geeschenen entrance. 

Water power exists on the hills sufficient to supply 400 
or 500 horse power. The geological indications are as 
| follows: 
yards. 
2050 

393 
3050 
4100 
508 
2500 
1545 
1336 
710 


Granitic gneiss for a length of 
Gneiss . 
Schists, black and 
Granitic gneiss .. 
Gneiss i 
Granitic gneiss ... ; 
Gneiss and mica schist 
Ampholite and granitic schist 
Dolomite and gypsum 


green marble 


16192 
Contractors are invited to submit propositions with 
reference to the work, up to the 18th May next, to the Ad- 
ministration of the St. Gothard Railway. 


Rartway Manacers’ LIABILITIEs. 

An unusual incident in the history of railroad administra- 
tion has recently occurred. On the 16th of last September 
an accident of a very grave nature occurred to a passenger 
train on the Paris and Lyons Railway, which caused the 
death of 11 persons and injured 25 others. Legal proceed- 
ings were soon after commenced, and extended over several 
months, resulting in a charge of homicide being made against 
M. Audibert, manager of the Paris, Lyons, and Mediter- 
ranean Railway, on the ground of negligence. The tribunal 
at Sens, on the 20th of March, examined into the three main 
charges brought against the accused. 1. The faulty in- 
spection of axles; 2. The bad condition of material; 3. 
Imprudence and negligence. The tribunal acquitted M. 
Audibert on the two first counts, and condemned him on 
the third to a month’s imprisonment and a fine of 3000 francs. 
It rarely happens in France that criminal proceedings are 
directed against the manager of a railway. Too stringent 
means for enforcing caution cannot be observed; but it is 
difficult to show that the directors of great lines can be 
made responsible for the negligence of an employé¢, however 
terrible may be the resulting disasters. 








Tue Canopus at Sxa.—This express launch, to whose per- 
formances on the Thames we alluded in a previous number, 
has been presented by Mr. John Fowler, for whom it was 
built by Mr. Thorneycroft of Chiswick, to the Khedive, who 
was greatly interested in her performance on the Nile, and 
gave instruction that she should be tried at sea. The little 
craft proved a dry and excellent sea boat, and developed a 
continuous speed of 15 miles an hour. She is now to be 
attached as tender to the Khedive’s celebrated yacht the 
Mahroussée, in which capacity she will doubtless add tly 
to the reputation Mr. Thorneycroft has already attained in 
the construction of express launches. 








THE PROOF PLANE. 

In a note communicated to the Académie des Sciences, 
M. Volpicelli investigates the theory of the proof plane, In 
order, he says, to appreciate the value of this simple instry. 
ment it is necessary to define clearly the design of it, and 
the conditions on which its indications depend. 

Its use is threefold. It is employed to determine the rela- 
tion—1. Between the charge received by the proof plane 
and the charge possessed by an element of surface touched 
by the plane without any intervening electrical influence, 
2. Between the charge induced on the proof plane (com. 
municating with the ground while the electrical influence 
lasts) and its distance from the inducing body. 3. Between 
the plane and another body, as in the first instance, but 
with the difference that both are under electrical influence, 

As to the conditions on which its indications depend, they 
are four in number: 

1. The nature and quantity of the insulating substance 
attached to the proof plane. 

2. The form and dimensions of the plane. 

8. The manner of advance or withdrawal. 

4. The greater or less intensity of the induction, if there 
be such. 

This being understood it is easy to infer: 

1. That in the case of induction the resultant charge on 
the proof plane, when once the contact has ceased, may be 
either ni/, or positive, or negative. 

2. If the charge is of the same electricity as the induc- 
ing body, the element touched by the plane must have com- 
municated it to the latter; not so in the contrary case, in 
which the charge on the plane must have been received by 
induction. 

8. On consulting the works of Coulomb, Poisson, Murphy 
Thomson, Belti, and other physicists on the subject, the 
difficult of determining the relations above indicated becomes 
obvious. 

4. The proof plane, whether under electrical influence or 
not, always receives by contact a charge greater than that 
which is free on the element it touches. 

This instrument, which we owe to Deluc, has not yet 
been studied with care from the points of view referred to. 
The results obtained by Coulomb cannot be regarded as 
satisfactory. To ascertain by means of it the electrical state 
of a body is not so easy as is generally supposed. Consider 
the most complex case, that in which the element to which 
the plane is applied, is subject to electrostatic induction. 
Four things have been already mentioned as determining 
the charge. 

It is, first of all, to be remarked that the insulating body 
forming part of the instrument, receives, by infiltration, a 
certain quantity of electricity. This absorption varies not 
only with the nature of the substance, but also with its 
quantity. Besides induction acts also on the insulator, de- 
composing its natural electricity, and thus complicating the 
phenomenon further. 

In the second place, the form and dimensions of the proof 
plane influence the charge {t receives on contact. The 
reason is, that electricity accumulates on surfaces that have 
the greatest curvature, and that the charge increases in 
proportion to the increase of the surface. 

In the third place, when the plane is brought near the 
body, that has become electrical by induction, this approach 
causes a large quantity of electricity to accumulate on the 
element of surface, and on contact, the element is relieved. 
In consequence, a greater charge accumulates on the plane 
than that which belonged to the element of surface before 
contact. And when the plane is detached and held in 
quasi-contact, the accumulation on the plane is increased. 

In the fourth place, the plane having been removed be- 
yond the electrical influence, the electricity induced on it is 
neutralised, in whole or in part, by the electricity which it 
received on contact. The resultant of this neutralisation 
will either be nil, in which case the two electricities are 
equal, or it will be of the same electricity with the induc- 
ing body, if the electricity induced on the proof plane be 
less than the other ; or it will be of the opposite electricity 
if that induced on the plane be greater than the other. 

It is easy to see how there exist on the proof plane, when 
in contact with that extremity of the body under induction, 
which is nearest the inductor, two electricities, one free, and 
of the same kind with that of the inductor, the other 
captive and of the opposite kind, and which becomes free 
like the former, when the proof plane is removed beyond 
the electrical influence. Thus the proof plane can give 
two results differing with reference to the nature of the 
resultant electricity found on it after contact with a body 
electrified by induction. ‘ 

As regards the quantity of this electricity, relative to 
the charge of the element of surface, mathematical analysis 
can hardly give an extract estimate, owing to the com- 
plexity of the phenomenon. But this point seems well 
established, that when the proof plane in the above case 
gives a resultant electricity of the same kind with that of 
the inducing body, then the element of surface on the body 
under induction, nearest the inducing body, is shown to 
possess an electricity of the same kind as that of the 
inducing body; and from this it may be inferred that the 
common theory of electrostatic induction is not correct. 

The smaller the insulator is made, the smaller becomes 
the quantity of electricity absorbed, so that if the plane be 
suspended by a silk cord attached to its centre, the absorp- 
tion of the free electricity becomes so small that the <4 
sultant charge will be of an electricity contrary to that 0 
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the inducing body. But if the insulator is of shellac, the 
resultant charge on a very small plane is of the same 
electricity as the inductor. 

It may be inferred that the two contrary electricities 
consist on the extremity referred to; but they are separated, 
j.e., they do not neutralise each other; and the electricity 
of the inducing body is to be met with on any part of the 
body under induction, provided its dispersion has not been 
too much diminished ; for of the two electricities in the 
body, it alone possesses tension. 








PRIVATE BILLS IN PARLIAMENT. 

On Friday last the North Wales Narrow Gauge Railway 
Bill came before a Committee of the House of Commons. 
The object of the Bill is to incorporate a company for making 
railways from the Croesor and Portmadoc Railway by 
Bettws-y-Coed to the Llangollen and Corwen Railway, at 
Corwen, and other railways in connexion with the Carnarvon- 
shire Railway ; also arailway from Pwllheli to Porthdenlleyn. 
Powers are also sought to erect a pier, or landing stage, and 
to authorise the railways to be divided into three several and 
distinct undertakings. The lines are to be constructed on a 

auge of from 2ft., but not exceeding 4 ft. 8} in. It is also 
sought tolay down additional rails on portions of the Cambrian, 
&c., railways, torun over and use portions of the Croesor 
and Portmadoc, and Cambrian Railways, and to enter into 
working and traffic arrangements with the London and 
North-Western and Great Western Cambrian, &c., Railways. 
The capital — is by shares 550,0007., or by loan 
182,000. The length of the proposed line is 77 miles 
97 chains. The Bill is opposed by the London and North- 
Western and Cambrian Railway Companies. Mr. Charles 
Eastern Spooner, the engineer to the pro d company, and 
also engineer to the existing Festiniog Railway, was examined 
on Friday. Mr. Spooner said he had much experience in 
the construction of railways in mountainous districts. The 
Festiniog Railway was a railway upon which the narrow 

uge system had been most completely tried. It was a gauge 
of 1ft. 11}in., but it was called a 2ft. gauge. Its length 
was 13} miles, the gradients averaged 1 in 92, the steepest 
being 1in 50. The railway was opened in 1834, and until 
1863 it was worked by horse power, the down traflic was 
sent by gravity. It was two years since he adopted Mr. 
Fairlie’s system. Several years previously to that they 
worked it with other locomotive engines. The Festiniog 
Railway for the developement of that special class of traffic 
had proved itself most successful in every possible way. 
They had never had one accident which had been attended 
by injury to a single passenger. The line paid well. 

At this stage of the proceedings the Committee adjourned 
till Monday, and on reassembling Mr. Spooner was further 
examined, after which Mr. W. H. Lefeuvre, C.E., was ex- 
amined, and said he was of opinion that the railways Nos. 6 
and 7 were admirably laid out to serve the district, and the 

uarries especially ; he had not the slightest doubt but that 
the 2 ft. gauge was the proper gauge for railways in that 
district. 

Mr. Denison, Q.C., was then heard to address the Com- 
mittee on behalf of the Cambrian Railway Company against 
the Bill, and called Captain Jasper Wilson Johus, a director 
of that company. The Committee then adjourned. 

Upon the sitting being resumed on Tuesday the chairman 
stated that the Committee were of opinion that the preamble 
was proved as far as regarded railways Nos. 1, 6, 7, and with 
regard to railways 2, 3, 4,5, and 8 the preamble was not 
proved. The chairman further stated that the Committee 
thought it desirable that No. 1 should have access with 
Bettws-y-Coed to tranship on to the London and North 
Western Railway but the Committee conceived there would 
be no use in granting No. 4 unless they granted No. 2 as, it 
had been stated by Mr. Spooner that aie would have to be 
a back shunt, but they would postpone their decision as to 
No. 4 till Thursday, that Mr. Spooner and Mr. Baker might 
confer together with reference to the back shunt. 

On Tuesday, at the conclusion of the opposition of the 
Cambrian Railway Company to the North Wales line, Mr. 
Rodwell opened the case on behalf of the Promoters’ Bill in 
— of the narrow gauge line proposed by the London 
and North-Western Company, which is a railway on a gauge 
of 2 ft. in the county of Merioneth from the Bettws-y-Coed 
Station to the Festiniog Railway. Mr. W. Baker, engineer- 
in-chief of the London and North-Western Railway, who 
ae ap the plans of the London and North-Western 

ranch from Bettws-y-Coed to Devias, said the line rose 
from those places, the total rise being nearly 700ft. The 
gradient was 1 in 46. There was a tunnel of about 2} miles. 
The greater part of the estimate was for the tunnel; the 
pavge was 2ft.—the same as the Festiniog line. The two 

nes could not be made together, because they were on 
different levels. Mr. Spooner could not make his line, and 
he (Mr. Baker) could not make his with the present powers. 
Shunting back three-fourths of a mile was not a good plan, 
that was, ngs Sag Railway No. 1, there would have to be 
aback shunt. Mr. Spooner observed that from the junc- 
tions of Nos. 1 and 2 he should have regular points with a 
locking apparatus. On Wednesday the preamble of this 
Bill having been passed in a modified form, the clauses were 
proceeded with. 

On Monday the Mid-London and the Mid-London 
(Western Section) Railway Bills, came before the House of 
Commons Committee, the Bills being taken together. The 
first Bill is for the incorporation of a company for making 
railways, forming a continuous line from the western to the 
eastern parts of London, and junctions with the London, 
Chatham, and Dover, East London, and London Central 
Railways, and a new street extending between Giltspur- 
street, Moorgate-street, and Whitechapel High-street ; to 
enable the company to enter into working arrangements 
with ten railway companies, and to run trains for the labour- 
ing classes at fares of 1d. per passenger for each journey, 
with limit of liability to 1007. ; the length of the line pro- 





— is 5 miles 10 chains, and the capital proposed, 4,000,0007. 
by shares, and 1,330,0002. by loan. The second Bill seeks to 
incorporate a company for making railways from the Lon- 
don and North-Western Railway at Willesden to the west 
end of Oxford-street ; to enable the company to enter into 
working arrangements with ten railways, and to run trains 
for the labouring classes as in the other Bill. The capital 
proposed is 800,0007. by shares, and 266,0002. by loan, and 
the length 3 miles 47 chains. 

Mr. Rodwell, Q.C., having opened the promoters’ case, Mr. 

- Casey was examined as to the traffic in the various 
thoroughfares of the metropolis. Mr. Forbes, managin 
director of the London, Chatham, and Dover, Railway sta’ 
that there was one advantage in the Mid-London Scheme, 
that the traffic was ready to be carried. An adjournment 
then toon place. 

Upon the assembling of the Committee on Tuesday, Mr. 
James Forbes was further examined. He stated that in his 
opinion it would be fair to put the estimate of the amount 
of traffic per week of the Mid-London at at least double that 
of the Metropolitan, which would make it 1600/. per mile 
per week. The Great Western would participate, no doubt, 
in the same advantages of interchange at the Edgeware-road 
that the Metropolitan would, and they might, without much 
—"- obtain even greater advantages by a direct junc- 
tion. ere was no physical junction proposed in the 
present scheme, but it would & advantageous. In his 
opinion it would be advantageous that people should, by 
means of the Mid-London, have a quick transit into the 
heart of London, as between the two railways, the Metro- 
politan and the Metropolitan District. There was a large 
stream of traffic that found its way into the terminus of the 
Great Eastern, but that traffic was worked under great dis- 
advantages. The London, Chatham, and Dover Railway 
had a great deal of suburban traffic, but people in the 
suburbs were really in want of railway accommodation over 
the line which the Mid-London proposed to take. He was 
sure of the great advantage to the London, Chatham, and 
Dover getting beyond Ludgate, and over the Snow Hill 
Junction, along the Mid-London Railway for its whole 
length, nearly, at all events as far as the Edgeware-road 
and if it was beneficial to them it was equally so either to 
the South-Eastern or to the Brighton Company. The rail- 
way and streets were devised for the purpose of combining 
the two ideas of street and railway. He was one of the two 
in whose hands was vested the privilege of forming the 
circle round London. His views were still the same as to 
the importance of forming that circle. Mr. Fowler never 
did a wiser thing than when he designed the circle, and 
there never was a more unfortunate thing for the two com- 
panies than that the circle should have been interrupted. 
There was nothing in the proposed scheme of the Mid- 
London inimical the completion of that circle. 

In cross examination, Mr. Fowler said the Chatham and 
Dover cost perhaps twice as much as the original estimate. 
They ascertained in the inquiries which resulted from the 
arbitration that about 11,000,000/. had been spent upon it, 
The total capital was about seventeen millions, that was to 
say, there were six millions to the bad. He was not in an 
sense a promoter of the scheme before the House. Wit 
regard to the Eastern and Charing-cross, the London Central 
as it was called, he was told it was going to be made, that the 
company had obtained the capital. 

Mr. William Cawkwell, General Manager, and a director 
of the London and North Western, said his attention had 
been called to the Mid London Line; it would give a great 
amount of accommodation and convenience to the travelling 
public in London not at present supplied with railway com- 
munication ; it passed through a district which the Metro- 

olitan and the Metropolitan District Companies did not serve. 

t formed a junction with the North-Western, near Kilburn, 
and consequently a continuation of that line down into the 
City. His company had no connexion with the Metropolitan 
line, but the Great Northern, Great Western, and Midland 
had. He believed that to be an advantage both to the com- 
panies and the public. Although he should not care to have 
a junction with that company, he should care to have a 
means of communication with it. 

The Committee adjourned at this point, and on Wednesday 
Mr. W. Haywood, engineer to the Commissioners of Sewers, 
was under examination the whole of the day. 

On Monday the Severn Bridge Railway Bill, (No. 2), came 
before the Committee. This isa Bill to imcorporate a com- 
pany for making a railway from the South Wales Railway, 
in the parish of Lydney, across the River Severn to Holly 
Hazle Brook, in the parish of Berkeley, with a branch to the 
Severn and Wye Railway, and a footbridge in connection 
with the railway bridge over the Severn ; to enable the com- 

any to enter into working arrangements with the Great 
Wetton and Midland Railway Companies, and to authorise 
the Gloucester and Berkeley Canal Company and the Severn 
and Wye Railway Company to subscribe. The capital pro- 

osed is 225,000/. by shares and 75,000/., by loan and the 
ength 3 miles 38 chains. 

Mr. George William Keeling and Mr. George Wells Owen, 
joint civil engineers with Mr. Harrison, were first examined, 
Mr. Owen said he was consulted in 1870 fora railway to 
cross the Severn at that point. The line was to start trom 
Wheel Rock. Mr. Keeling confirmed the estimate. The 
width of the small pier was 10 ft. across from out to out, the 
tubular columns supporting the piers were 2 ft. in diameter ; 
there was a water way between the extreme'width of 10 ft., 
6 ft., and of 10 ft.; the pier in the middle of the deep water 
channel had 3 columns, each being 4 ft. Gin. There was an 
obstruction in the centre of the deep water way to the extent 
of 13 ft. 6 in. out of 600ft. There were altogether 26 piers of 
10 ft. wide, and 8 others of 20 ft. wide making in all 144 ft., 
out of 3617 ft., which worked out as nearly as possible to 4 per 
cent. At the middle of the tide there was absolutely no cage 


at all—in any case the cage never went down to the ground. 
There could be no silting caused. The method proposed was 
a very common way of making bridges in rapid rivers. Rail- 
way bridges were made in the same way in India. He was 





there many years, and the current in the Bombay presidency 
was much more rapid than that of the Severn. There were 
in the Severn scheme two breakwaters ; that was only a single 
bridge, but there would be no difficulty in working a con- 
siderable traffic over the bridge ; there would be no difficulty 
in ae trains on one side, and taking them over to 
the other. He had himself never constructed a bridge over 
a tidal river, but had been connected with the construction of 
— The bridge would — the navigation, and 
would make Wheel Rock, if anything, moresafe. That rock 
was at present covered to some extent by water. Vessels 
would make for the navigation channel, and would know 
exactly where the rock was ; it would act as a beacon. 

Mr. T. E. Harrison, C.E., said he was consulting engineer, 
and took the responsibility of the scheme. He supported the 
last gentlemen with regard to the estimate being sufficient. 
He had constructed two of the largest swing bridges with 
the greatest success, one over the Ouse near Goole, and a 
second over the Ouse, near York ; those were bridges over 
which a great amount of traffic was carried. He quite ap- 
proved ot the site of the bridge. 

At the next sitting, Captain E. Killick Calver, R.N., was 
examined, and stated that there was no parallel between the 
River Ouse and the bridge over that river and the proposed 
bridge over the Seyern. He could not imagine two cases so 
essentially distinct. The bridge over the Ouse was a great 
obstructiou to the navigation, 

Mr. G. Willoughby Hemans, ©.E., said he had built a 
bridge over the Severn higher up. He had seen Lord Fits- 
hardinge's land, and the way in which it was protected from 
inundation. It was protected by a breakwater—any injury 
to the foreshore would remove a great part of the protection. 
The protecting banks were tender, and were not raised on 
solid foundations. The erection of the bridge would 
cause very great reper with regard to the safety ot 
the breakwater. his opinion its erection would cause an 
obstruction to the Severn of 10 per cent. of its course. 
There was no reliance to be laid on the sketch of the open 
piers produced before this Committee. He certainly would 
not erect a bridge like that with only 2 ft. cylinders 128 ft. 
high. They were extremely slender. Vessels striking against 
the piers would endanger the structure itself. 

On Wednesday Mr. Keeling was recalled and examined 
with regard to the depth of the land of Lord Fitzhardinge 
at high water. He stated that the depth from Hock Oribb 
to near Chepstow was as nearly as possible the level of the 
opening tide, which was 126 ft. above their datum; the 
highest spring tide was about 3 ft. 6 in., which was in fact the 
difference. 

Mr. J. Abernethy was then examined, and stated that he 
had been occupied extensively in designing river and harbour 
works, particularly in the neighbourhood of the Bristol 
Channel and the River Severn. He had visited the site of 
the proposed bridge, and inspected it both at high and low- 
water spring tides. He wag decidedly of opinion that a 
worse site could not have beet selected from the whole length 
of the river ; the site ought to be selected in a straight reach, 
and where there was a direct tidal current, and also at a part 
of the river where the sectional area was sufficient to admit 
the piers of the bridge being placed within the area without 
causing an excessive rate of current, whereas the site selected 
possessed none of those requirements. A vessel of 500 tons, 
and up to 1000 tons, breaking loose whilst trying to get into 
the new docks, and mene Mme one of the piers, would 
carry the bridge away uy. Mr. J. Grierson, general 
manager of the Great Western Company 
amined, and Mr. Round addressed the Committee on behalf 
of the Great Western in opposition, and the Committee ad- 
journed. 


y, was then ex- 








New Sourn Watzs T1n.—The Elsmore Tin Mining Com- 
pany, with a capital of 60,000/., has been successfully floated 
at Sydney, New South Wales. Other companies have also 
been formed. Numerous samples of tin ore have reached 
Sydney. Ingot tin from the Elsmore mine has been sold at 
1681, per ton. 





Taz Mourns or tHe Nitz.—M, Larousse, a French 
hydrographic engineer, has presented to the French Academy 
of Sciences a paper on the mouths of the Nile and the 
changes which have taken place in them during the last two 
centuries. As regards the Damietta mouth, M. Larousse has 
ascertained that during the last 200 years, after various alter- 
nations of choking up by sand and erosion, the chief extremity 
of the mouth has advanced into the sea at the average rate of 
three metres per annum. At the Rosetta mouth, the pro- 
gress during the same period has been much more consider- 
able. From 1687 to 1800 it was not less than 10 metres per 
annum, and it increased to 35 metres per annum during the 
60 years ending with 1860. This progression M. Larousse 
attributes to a whirlpool caused by a current occasioned by 
the point of Aboukir. M. Larousse thinks that the mouth of 
the Suez Canal in the Mediterranean may be maintained at 
the necessary depth without any excessive cost. 





Inpran Raitway Trarric.—The amount of revenue ac- 
quired last year upon the main line of the East Indian Railway 
was 2,308,279/. as compared with 2,601,0027. in 1870; . the 
length of line worked last year was 1280 miles, as compared 
with 1181 miles in 1870. The Jubbulpore branch upon 
which 223 miles were worked in both years earned 142,362/. 
last year, as compared with 122,095/. in 1870. The Madras 
Railway earned 529,942. last year, as compared with 
476,4961. in 1870; the length of line worked last year was 
825 miles, as compared with 709 miles in 1870. The great 
Indian Peninsula Railway earned 1,830,1111. last year, as 
compared with 1,638,030/.in 1870; the length of line worked 
last year was 1269 miles, as compared with 1157 miles in 
1870. The Bombay, Baroda, and Central India Railway 
earned 467,121/. last year, as compared with 478,910/. in 
1870; the length of line worked last year was 823 miles as 
compared with$12 miles in 1870. The length of line is 
calculated from the mean distance in operation in each year. 
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FLOATING STEAM FIRE ENGINE FOR MARSEILLES. 


CONSTRUCTED BY MESSRS. MERRYWEATHER AND SONS, ENGINEERS, LONDON. 
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Liorp’s Reeistry or Surprine.—We understand that 
Mr. W. John, late of the Royal School of Naval Architecture 
and Marine Engineering, and whose name is favourably 
known in a wi Pay scientific pee _# —_ 
architecture, has resignod appointment recen y 
him on the constructive staff o nh dmiralty, in order to 

t position in the employ of the Com- 
istry of Shipping. 


a. ~ aye ey NG Seni cnet < 
airbairn Engineering Company, to be presented on 
25th inst., recommends a dividend of 7s. 6d. per share 
(making, with the distribution in October, 10 per cent. per 
annum), which will absorb 87071, and leave, after an 
appropriation of 4000/. in reduction of the amount paid 
for goodwill, 18312. to be carried forward. The company are 
fully and profitably employed, the works in ee being 
more extensive than at any time since 1865. In consequence 
of advancing years, Sir William Fairbaira retires from the 
Board, but not from his interest in the establishment. 
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Tue Curtiineton Inow ComPany.—A prospectus has 
been issued of the Chilli m Iron Company {rimited), with 
a capital of 350,000/. in of 10/., to purchase the Chil- 
lington Iron Works and Collieries in South Staffordshire. 


shares, and the property. which comprises more than 750 
acres, was valued by Messrs. William Bird and Co. at 
880,000/. on the Ist of January last. 


Tramway Extension 1x Sovrm Lospox.—On Monday 
last the line of tramway laid from Vauxhall to Camberwell- 
was 0) for the conveyance of the public. The route 
commences at the foot of Vauxhall-bridge, passes through 
py ee and the eee of Cla) = a Tramway 
at Kennington, and on to a si ine of metals up Camber- 
well New-road to the enn; Soe at this funation the cars 
to New-cross and Greenwich take up passengers. The fare 
either way is 2d. each passe’ A continuation of this 





tramway is over Vauxhall-bridge to 
Pimlico, and will be shortly opened. 


The price to be paid is 15,0000., of which 80,0007. is to be in | 
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Ex1e Rattway.—The superintendent of this undertaking 
| reports to the directors that out of 495 locomotives on the 
| road 477 are available. Most of the freight apt cars are 
| in good condition. Thirty new passenger cars anc 
cars are being built. The shops, tools, &c., are in 
| dition. During the first fi ths of the current fiscal 
year, steel to rails have been laid at the rate of 1700 tons 
per month. The bridges, with a few exceptions, are in 
condition, and are i safe. 

New Zeatayp Matt Ssrvics.—Mr. V the treasurer 
of New Zealand, has been on a visit to urne, Victoria. 
He has been accompanied by Mr. Webb, a of an 
American line of steamers under contract with the New 
Zealand Government for a mail service between California 
and New Zealand. The object of Mr. Vogel and Mr. Webb is to 
induce the Victorian Government to ene in the service by 
an annual payment of 26,0007. The propositions of these 





gentlemen have been received, however, with little favour by 
the Victorian authorities. 





) 
Z 
a 
(2) 
isa) 
Z 
ie) 
Z 
ea} 


ApRIL 19, 1872.] 








xoqery jo yooy orenbs fog puv ‘oovjms oqny jo 3003 orunbs 
98% Surard soqny poly 9ZF STEWS JopI0g OY], “se;NUTUT OT 
jo eur yaoqs Li0A t y0ef Ty} syoege 41 ‘omssoid 
yey} Surqowor esoyoq urvoys fq poryy oq 04 syue}MOO o1qnd 
eSi¥, 04} Surpuvysqytajou ‘oamsseid CL 78 wes 
OFUT 4404000 0} suY 71 10384 Jo LqyUeNb oy} Sursepisuco puv 
‘eouds urve4s = weeny Ripe by = ba) “oUIT} oUTES 
oq} 48 zoey uodn Surdumd ut 4nq ‘fossea Suramq v yno Suto} 
ur peSeZue eq 0 eavy Aju you yy Fru ourZue sry} WroIOqm 
‘duiddrqs ysSuoure oxy v Jo osvo oy} ut ueddeq prom mm pure 
‘peamber jr ‘Ajsnoouvzjnuns eurSue ery ureo}s puv souisua 

t oy} eAlIp 0} peSuvire st puw ‘opdiourd prory 043 
Uo St 2eTI0q EY, “syoor9 dn Surauna ur ornywoy o[quaisop Lz0A 
B “10;8M AOT[EYS Ul [OAVI} 0} O[qU ST [OSSOA O49 SMOIOS-ULMZ 
Sundope fq _,,,souunI opeyooig 04},, por[eo Ajzwfndof sem 31 
SOUIVYY, OY} UO s[w1I3 yUS0eI OY} Sump puv ‘Surddrys ysSuoure 
mo PUB UI UNI oF eAvy [[UA YorHA “voy oy) Jo Suuanouwa 
04} 04871]108} 0} Japso ut ‘Jeq}0 Yous yo AyyUepuedepur yom 





soursue eseyy, “your orenbs “q| Cz eanssoid urve4s 07} 
pus ‘eynutar ted 0gz Suteq suorynjoaer jo Joqumnu oy} ‘eyo1}8 


> ~S 


ve” £ 


‘UI g ¥ YM JojOUIMIP Ur “UI Fg qove ore somFue os0q) jo 
fo ey], “10}0UIeIp “Ul gz MorOS PeyouI-uNS v JaryI0OM 
JOM Yous ‘JequNu UI OMy ors souLZUe Furjedoid ogy, 
*yaaurjzedu109 uIquo pu ‘s9104s ‘esoy ‘seo 103 Wioor ofdue 
st o10q3 se ‘podureio you st ‘raAemoy “yu0q oy, =*jlodsueI} JOF 
eoerd euo ut prvoqdrys uo pepeoy 4];ueTUeAU0D oq YOUN suOIS 
-usUIIp I0BIB] JO 08804 B SB “4oOq VT} Jo SUOISUITITP OT} 0} 8B 
peqoLdjsel OINSVOU OUIOS Ul G19 SSOP[ING 9A{ “UI “If F JO 
gidep [e}07's Sutavy paw 4g -ur OT “yg pu prBAsoy yqInVIp 
“17S WU “oreo “43 § “YIFugy ur “33 
Woes oq [TlH 3 “FBO oy} Jo sBura 


vou 


Ur 


sem oouvuiojied ofoyM OUT, “YZO9T Jo I4SI9q pozwUITsE Ue 
0} se]zzou “Ut T woIy Hef Inoy sprvMs0jye puw so[zzou “Ut FT 
wroxy poked uoqy com syof omy 43 ORT JO 943104 poywuITyse 
ue 0} O[zz0U “Ulf, B WOT, UMOIg sum yof ouy v pu 
FIOM 0} 408 CLOM soulSue Zutdumd on} ssid ssorg SaweyH 
Surgovar ug “7[Nser ;njsseoons L19a v sum PouTEzye OYs YOM 
Moy UB seftur g yNOGe Jo posds oSveav oy} 4¥q} O8 “prBOg 
uo sioSuessed jo Joqunu v pey es Yor sepiseq “AIOM 


iM 








48 sem oulZue ouo Aju0 oounjzstp oy} JO wonod v Sam 
“Moy Uv seIIUI g yNOgE Jo 0781 OY} 4B 40 ‘seynUTUE 4 Su1eq 
sya10d omes oy} U9eMj0q OPT} JsUTESE UINJEI OY} UO SUIT} O43 
‘opty YIM MOY Ue sejtur ZT ynoge jo poods w Sura1d ‘soynura F 
4oexe sem omy oy, “ojrur 8 Jo s10zrunb-se1q3 Lpowxe jo couey 
-sip @ ‘raid usZopey 04} pus eSpug uoisuedsng vosjeyy © 
1990M40q U9AL} SVM OUT JeATI oy} dn ABA JOY UG “uor}eIEdO 
Suarqoveq oy} 10; eSeddoys oq} Surpnyout ‘seynura gg Suteq 
perdnoso omy 04} ‘spimy}-0M9 PUB se[tUT 214} S¥A—JNO PUB 
UI—4vog 04} 4q uns couKysTp [8}0} OY], “128M deep yYSno1q} 
ssed 0} Su1avy ynoyyA puvy 0; uo es0y Leau0o 07 UeMI e/quue 
04 esojo Ajjue~YNs oJoysut Youordde prnoo eys yey} MOS 
0} SBA GIAN@DuUBU oY} Jo yoelgo oy} ‘peyoveq A][nysse0ons pus 
qavqiipy 3@ peddoys sem oys youg Ava soy ug ‘Surj7899 Jo 
ours 943 wos seynutur 9g urtseid ssorZ) SuuVYD oy Sur 

PUv opy ysure3e yowq Furuuns ‘poumny wow) sea puv ‘ospiq 
om puofeg couvysip y10ys © pouTVE;s OYg “seyNUTUT OZ UI 
Peover oys Yorys ‘oSpug vosi9}3¥g 0} OPT} oy} YIM pommBsys 
PUB ss0IH SueyH ye prvog uvzyodoney_ a4} jo saId 04} 
4J?| ‘sieSuessed jo yuourejdwmoo [ny B YI “Jossoa 07741] OUT, 


qeoq yeau B ostidm100 03 
ue oY} 0} Mou Sorumy, 
-froqauzsryes Lem L1040 ut 








“SdOTJO OIG [VIGAOS JO SOATFVIMBSOIdOT OT} PUY ‘sd10H OFvareg 
eq} jo quepucjutedns ‘uojuemg “rpg yuosold osTe o10M 
e10q} {srequIeu oY} JO JequInU ¥ YL papuezye ‘prvo0g oT} 
jo uvuteyo on} “g"W ‘SS0x{ Jouo|OD ‘uorwEI00 puooes oy} 
UQ “diy 481g oY} puazy¥ 03 sIoquieUT oy} Jo AyITIGuUT oy} JO 
eouenbesuoo ut ‘sy10 Aq JO prvog uvztjodorjop_ oy} Jo ysonbor 
24} 38 opwar diy ye} puooes wv Apatq eojou pmom om 
‘z9AeMoy ‘Jay Sutquosep exojeg + ‘wordiosep [ny v puedde 
pue iequinu jueseid mmo ul seulSue JOY pu [esseA og} JO 
SaOrjeISNI[T Card ‘orogor9y} “OM  “YEIO OTFIT] OY} JO SIBNOTy 
-zed [rep sxepeer amo postmoid eM UNI [ey Jey Suyou 
Ur pus ‘sea O78] oy} SuumMp oorases o]qunyea posopual FuLawy 
soulsue 3104} jo uvy} sdeyzed sse_ Ou ‘UoNIqIyxy eUCTeU 
~404U] SUV OY} 48 [wpour pjoS oy} pourTeyqo Su 
-£i10 Py “81880 JO 4[NSer OY} Zutoq sJeps0 4vy} “yuomUIEAOH 
q Wry 4By} JO peXOpIO O10M OYA org} JO 
9075 ON At Leonean AL, SOI OUL Jo yaod 01 105 suog pue 
soyqywomfiseyy ‘sissepy fq poyotduroo ueeq gent peq gorqm 
eulgue oly SuyVOY wiveys [[eUIS B ILA SoUIVY], JOA 04} 
UO OpBUT UNI [NjssedoNs Oy} peortjoU OA OUTS OUI} LHOHS V 











*"NOGNOT ‘SHAUANIONTA ‘SNOS CNV UAHLVAIMARYAIN ‘SUSSAW AT AALONULSNOD 


SGHTTIAGSHUVN ZOHK ANIONA WDAUIA WVALS IONILVOTA 








264 


ENGINEERING. 


[APRIL 19, 1872, 





——S> 





surface, and is mounted with the usual fittings, having one 
pressure gauge for the stoker and.another for the engine- 
driver, a spring safety valve, and another on an improved 
principle, gauge cocks, whistle, &c. It is fed by ee 
attached to each propelling engine, by another long stroke 
feed-pump on the fire engine, also by an arrangement by 
which the whole supply of the fire engine pumps (11.6 gals.) 
can be forced direct into the boiler by one stroke, and, lastly, 
by a Giffard’s injector. , ; 

The steam fire engine is Merryweather’s Admiralty 
pattern, and whilst limited in weight and space, is simple, 
and of sufficient strength to stand the rough usage to which 
such machines are usually subjected. The pumps have a 
steady stroke of 24 in. There is no dead point in the course 
of the pistons, and the engine will start with the latter 
at any position in their stroke as soon as steam is turned 
on. Another advantage is that the engine can be worked 
at full s , or at any intermediate speed, in the event 
of a limited supply of water (this remark applies to the 
land engines), or as slow as one or two strokes per 
minute. This enables the attendant, in case of need, to 
pump direct from the main pumps into the boiler—a feature 
Loa, to these engines, and of great value when, by 
neglect, the water is short in the boiler, or for the purpose of 
lowering the pressure of steam on suddenly stopping the 
engine. The pump is arranged to throw any class of water, 
whether it be muddy or floating with sea weed, shavings, 
&c., the valves being specially adapted for such purpose— 
an important feature. 

Our engravings represent general and detail views of the 
float and its engines, Figs. 1 and 2, on page 263, being re- 
spectively a plan and a sectional elevation of the vessel, and 
Figs. 3 and 4, on page 262, an elevation and plan of the 
pumping engine. In these views A is the framing forming 
the bedplate of the engine, this being of Bowling iron 
stayed with wrought-iron stretchers. ‘The frames are sup- 
ported on a series of bearers fixed in the boat, and are 
also connected with the boiler, thus forming one rigid 
structure, which does not exhibit any vibration of the vessel, 
when all the machinery is in full operation. B is the boiler 
which ‘is, as we have already stated,constructed on the Field 
system—a system of the advantages of which we have fre- 

uently had occasion to speak. The tube and top plates are of 

owling or Lowmoor iron, the shell of steel ;4, in. thick. The 
top and tube plates are fitted with eight screwed stays; the 
top plate has four hand holes, and the water casing around 
the firebox has six mudholes, and blow-off cocks. The 
chimney, ©, is hinged for raising and lowering, and is fitted 
with counterbalance and chain. The steam cylinders, D, are 
each 83 in. diameter and 24in. stroke, and are cast in one 
piece. They are fitted with wrought iron covers, and gun- 
metal glands, and are fixed to the frames by strong brackets 
and bolts. E is the main pump, which consists of one solid 
gun-metal casting, formed in such a manner that the barrels 
are not cut or scored when pumping sandy water, and 
having the valves so constructed that any grit drawn into 
the pump does not pass into the pump barrels, but is dis- 
charged at the next stroke through the delivery valves. 
These valves are placed in the lowest part of the valve 
chamber, instead of in the highest part, as is usual in most 
pumps, and as all water runs freely out of the pumps when 
at rest, the latter are not liable to be disabled by frost. The 
valve openings are large and quite free, having no gratings 
to impede the —_s of solid materials, while the valves and 
seats are readily removed for inspection or repairs. The pump 
pistons are self-lubricating, and when at work never require 
the application of the oil can. F, F,are wrought-iron stays, 
coupling the steam cylinders direct to the pumps in a rigid 
manner, thus relieving the frames of all strains during pump- 
ing. The piston rods, G, connect the steam pistons 
with the pump pistons, and are formed of solid steel through- 
out without a joint. The crossheads, H, are keyed on the 
piston rods, and carry gun metal clip brasses, H', which 
slide along, and give a partial revolution to the motion bars, 
1, and these bars actuate the valve levers. The main piston 
slide levers, K, fit easily on the motion bars, and are actuated 
by the tappet clutches, K'. Levers, L, are fixed to the 
motion bars, I, for moving the small leading piston slides, 
L'. The starting levers are seen at M, and at N are the main 
piston equilibrium slide valves, for reversing the flow of steam 
into the cylinders, these slides being so constructed that 
when they are in the middle of their stroke the steam ports 
are quite closed, preventing the inlet of more steam, and the 
exit of the exhaust steam, and thus bringing the steam and 
—— to rest. Atone endofeach of the piston slide 
rods, N', is attached a small piston working in a cylinder, to 
which steam is admitted by the leading piston valves, L’. 
The power used to move the slide is merely nominal, not 
throwing the least strain on the motion bars, I, and as a proof 
of this a slide can be pushed, arrested, or forced forward by 
hand whilst the engine is working. 

O is the starting steam valve in the steam pipe, O'. The 
exhaust pipe, P, passes down the chimney into a hollow 
baffle, having an aperture upwards, through which the ex- 
haust steam passes into the chimney, affording the necessary 
blast. Q is a small steam valve for admitting steam to the 
small slide cylinders, Q'. The feed pump, k, is easily ac- 
cessible. There are valves to take water either from the 
main pump or from any other source when required. There 
is a pipe from this feed pump to the fresh-water tanks. ‘The 
olunger is of steel, and covered with brass, the diameter 

sing lin. and the stroke 24in. The plunger is fixed to the 
c ad, H, on the driving side. S is a check valve in the 
feed-pump pipe to the boiler. T is a patent air vessel 
automaton feed apparatus for keeping up the required 
amount of air in the air vessel, T', to ensure a steady jet of 
water at the nozzle. This ingenious and simple apparatus 
was illustrated and described by us in detail on page 250 of 
our last volume, U is the suction air vessel, and V a pipe 
from the main pumps to the boiler, the water passing direct 
through the feed pump. The fresh-water tanks are placed 
at each side of the fire engine under the deck ; there is also 
another tank immediately under the engine. The coal 





bunkers extend along each side of the boiler, as far back as 
the propelling engines; there is therefore an ample supply 
of fresh water, and a large 7 for carrying coals. 

The pumping power of this little float is very great, being 
1000 gallons per minute through a jet jin. diameter toa 
heigl of 212 he. It is arranged to pump 4 jets, and these, each 
1 in. diameter, ean be thrown to a horizontal distance of 200 ft. 
We have already noticed her eng | powers as developed 
by recent trips, but we may here add that she ran from 

ravesend to London Bridge within three hours, having to 
slack speed many times owing to the darkness of the ah 
She also performed a journey from Putney Bridge to West- 
minster Bridge in 29 minutes. The pumps are fitted with 
suitable connexions for pumping out the holds of sunken 
vessels and they can perform this duty by drawing and dis- 
charging the water at the rate of 1200 gallons per minute. 
We may mention that six steam fire engines of the above 
capacity have been supplied by Messrs. Merryweather and 
Sons to the Admiralty, for the Royal dockyards. The French 
Government have adopted the same class of engine for the 
dockyard at Havre and they are also used in the Imperial 
Prussian dockyards at Kiel, Wilhelmshaven, North Prussia 
and other ports. 


THE EFFLUX OF ELASTIC FLUIDS. 
To tux Eprtor oF ENGINEERING, 

S1r,—Mr. McFarlane Gray in his letter, which appeared 
in ENGINEERING last week, states that for equal sectional 
areas of efflux tubes the reacting forces of the steam ex- 
periments recorded. in Table XVII., page 169, are about 14 
per cent. higher than those of the experiments in Table 
XV. under corresponding heads of pressure of efflux. Asa 
proof of this experiment, No. 292 in Table XVII. is com- 
pared with one in which the head of pressure is 58.2 lb. and 
reacting force 87.12 1b. Mr. Gray has made an oversight 
with respect to the latter experiment, which is No. 171 in 
Table XIV., and not Table XV. as ascribed. In paragraph 
94, page 187, it is stated that the series of experiments re- 
corded in Table XIV. has been selected for comparison with 
Table XV. for the purpose of showing an extreme difference 
in repeating a series of experiments. If the reacting forces or, 
what is the same, the coefficients of the experiments in 
Table XV. be compared under equal conditions with those 
corrésponding in Table XVII. (which is easily done by con- 
structing a diagram, the pressure being taken as abscissm 
and reacting forces or coefficients as ordinates) it will be 
found that the discrepancies wili be merely those due in 
operating as described in paragraphs 27 and 94, and which 
have been equalised in the manner described in paragraph 
128, and the results recorded in Tables A and B, page 226. 
Those Tables ought therefore to he used and referred to as 
showing the actual average results of the experiments, and 
although the reacting forces are not given in Table B, they 
are easily calculated by means of the heads of pressure and 
coefficients. 








GrorGEe WItson. 
22, Parliament-street, S.W., April 17, 1872. 
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latter than in the former. Now it must be perfectly evident 
that as our nozzle is by supposition exactly the shape that 
a liquid would take without it, it can have no effect whatever 
on the discharge of a liquid, and that, as the liquid has, on 
entering the tube, acquired its ultimate velocity, the pressure 
in the tube in the case of liquids must always be exactly 
equal to the outer pressure, p,, and experimentally this is 
so; therefore with the supposed arrangement the difference 
of pressure by which a liquid is caused to flow into the tube 
is always p,;—p =P, and the liquid is carried through 
and out of the tube entirely by the velocity acquired before 
entering it. 

5. With gases something very different from the above takes 
place. If the cistern to be filled with a gas which remaing 
at a constant pressure, p, when the outer pressure, p,, at 
first equal to p,, is gradually reduced to a much less pressure, 
the pressure in the tube will decrease nearly at the same 
rate as the outer pressure till the latter is about half of p', 
and it will then cease to fal! any lower, however low the 
outer pressure may be reduced. Now it is quite evident that 
if the pressure in the tube does not decrease, the flow from 
the cistern info the tube cannot increase, and as the gas that 
flows out of the tube is the identical quantity that flows into 
it, it follows that no decrease of the outer pressure below 
what Mr. Gray calls the critical ratio can increase the dis. 
charge. I do not at present discuss the question of the 
amount of this critical ratio; but whether it be .5p,, or a 
larger proportion of the inner pressure when that point is 
attained the greatest possible expansion during disdkaage is 
also attained as well as the greatest possible amount of dis- 
charge, and the higher that critical ratio is the less must be 
the discharge. The gas remains expansible, but has not 
time to expand, and thus puts its veto on any increase of 
the discharge, which illustrates what was said in paragraph 
2, to the effect that it is not the expansion but the expansi- 
bility of the gas that reduces the discharge below that of a 
liquid. If we could imagine such a thing as the pressure in 
the tube being equal to that in the cistern there would evi- 
dently be no discharge at all, and it will now be easily seen 
that if the pressure in the nozzle is greater than p,, there must 
be a reduced discharge as companed eit that of a liquid. 

6. Reverting again to the arrangement described in para- 
graph 3; if a gas does expand before passing the outer end 
of the nozzle, the velocity there must be greater by the 
amount of expansion to discharge a given quantity in a 
given time, than if it passed as its original density; and if 
there was as great a quantity of gas as of liquid discharged 
in a given time, the momentum, that is the mass x by the 
velocity, would be greater with gases than with liquids ; but 
if the discharging force was the same in both cases, this 
would be impossible, for if the force and time are constant, 


| the mass and velocity are in inverse — and there- 


fore the mass X by the velocity must be a definite amount, so 
that if the gas expands before leaving the nozzle, the quan- 
tity discharged must be less than that of a liquid, and it has 
already been shown that if it does not expand, it must also 
be less, that is, in all cases the quantity of gas discharged 
must be less than that of a liquid under equal conditions. 

7. Supposing again that the discharging, or which is the 
same thing, the reacting, force is the same with gases as with 
liquids under equal conditions, and that if the outer pressure 





Si1n,—I had intended to have condensed into the smallest | 
possible compass the explanation of my method of investi- 
gating, and deducing rules for the flow of gases, and then to | 
give an account of some experiments I made last summer, | 
but as the method referred to, though it requires some think- | 
ing, involves a consideration of | the very first laws of | 
mechanics, and may, therefore, be called a mechanical 
method as compared with the more abstruse mathematical 
methods, there must be many of your readers able and 
desirous to follow the one who could not understand the 
others, I have, therefore, thought it advisable with your per- 
mission to extend my remarks, so as to give as clear an ex- 
planation as I can, both of what actually takes place- when 
a gas is being discharged, and the reasoning by which my 
soe are constructed. 

2. It is important to understand and keep in view that the 
cause of the discharge of a gas being less than that ofa 
liquid is not the fact of the gas expanding during its dis- 
charge, but the fact that it is expansible. This may, at 
first sight, appear to be adistinction without a difference, 
but if the distinction had not been lost sight of by mathe- 
maticians who have investigated the subject, they could never 
have come to the conclusion, as some did, that the discharge 
would be decreased by decreasing the outer pressure below 
a certain proportion of the inner pressure. It is just as 
great a mistake to suppose that the act of expanding 
reduces the discharge of a gas as to suppose that it is the 
velocity imparted to a liquid that causes the reaction on the 
chamber from which it is flowing, or thatthe recoil of a gun 
is caused by the velocity imparted to the ball. From the 
recoil of the gun we can ascertain the velocity of’ the ball, 
from the reaction on the vessel from which a liquid is flowing, 
and a knowledge of the weight discharged in a given time, 
we can tell the velocity of the liquid, oa a knowledge of the 
amount of expansion that takes place during the discharge 
of a gas enables us to estimate the amount of resistance to 
the discharge caused by its expansibility, but the less it ex- 
pands during discharge the less must be the discharge. This 
will be made clear further on. 

8. Let us suppose that there is an orifice in the side ofa 
cistern, and affixed to it a ‘nozzle consisting of a conoidal 
tube, exactly the shape of the vena contracta of liquids, and 
a short piece of straight pipe on the outer end of it, and let 
us consider what takes place during the discharge of a liquid 
and of a gas respectively from a pressure, p,, in the cistern, 
to a pressure, p,, outside the cistern, and let P be the dif- 
ference between ee fe en. P, and po. 

4. The process of discharge may be divided into two stages, 
that is to say, the fluid has first to get into the short pipe 
and then to get out of it, and that which causes it to flow 





from the cistern into the tube is the smaller pressure in the 


is gradually reduced, the eam in the outer part of the 
nozzle should also become less at the same rate as p,, and be 
equal to it; and assuming that the density is inversely pro- 
portional to the pressure, let us see what follows on the sup- 
position of the inner pressure remaining constant. 

8. As the density of the fluid passing through the outer 
end of the nozzle is 5 to the outer pressure, and 
the discharging force is by supposition the same as that of a 
liquid, the velocity acquired must be the same as that of a 
liquid having the density of the effluent gas at the pressure, 
Po, When the difference of pressure is pi—p,=P, and the 
velocity of a liquid is as /p,—p, divided by the vier b 
therefore the velocity of the gas through the outer end of the 


nozzle would be proportional to a/PixPo , and the quan- 
tity discharged is proportional to the Telocity x by the den- 
sity, but the latter is assumed to be proportional to the outer 
pressure p,., which makes the weight or quantity, W, pro- 
Pi-Po —_——— 

Po XPo=V Po(P1—Po) 

9. Now if p, is constant, the expression p, ( p,—p,) reache® 
a maximum when p, is reduced to half p), and afterwards re- 
duces, which would imply that if p, were reduced below half 
Py,» the discharge would begin to decrease, but from what is 
said in paragraphs 2 and 5 this is impossible. 

10. In paragraphs 7, 8, and 2 it has been assumed that the 
discharging force of a gas is equal to that of a liquid so long 
as the pressure of the former in the nozzle is not more than 
Pox that is, more than it would be in the case of a liquid. It 
could not be more, but it both might be and is less, and from 
obvious reasons, though I admit that I overlooked them till 
Mr. Wilson’s experiments brought out the fact. I shall have 
a few words to say on this point in my next letter. 

11. Mr. McFarlane Gray in his letter in last week’s Enat- 
NEERING, says there is a vena contracta for gases as well as 
liquids. I proved about two years ago by a simple experi- 
ment that when steam is blowing through a plain orifice into 
the air, there is a vena contracta till the pressure of steam 1s 
about 7 Ib. above that of the atmosphere, and vanishes about 
that point. Apologising for making such a long letter, 

Tam, &c., 
Ropgert D. Napier. 


portional to 


Glasgow, April 15, 1872. 








ANOTHER INTERNATIONAL Bripex.— Application is pro- 
posed to be made to the Parliament of the Dominion of Cana 
for power to construct a bridge for railroad purposes from the 
Canada shore across the Niagara river to the State of New 
York. The intervals between the piers will be 190 ft. clear, 
and in the centre will be a drawbridge of 222 ft. span, with a 
pivot pier of 24 ft. diameter in the centre. 
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NOMINAL HORSE POWER. 


Waar is a nominal horse power? This is a 
question often asked, but one which, under exist- 
ing circumstances, it is impossible to answer. 
We know that on the Clyde, and in the north 
generally, makers of marine engines allow 30 square 
inches of piston area per nominal horse power 
(counting both cylinders of compound engines) ; 
but we know also that for portable engines the 
Royal Agricultural Society count one horse power 
for each 10 circular inches of piston, an amount 
little more than one-fourth as great as the former. 
Jen, again, there is the Admiralty rule, which 
directs that the square of the diameter of the 
cylinder shall be multiplied by the speed of piston, 
and the product divided by 6000 to obtain the 
desired quantity ; while besides these more promi- 
nent rules, there is an almost endless variety of 
others, all giving results which vary, to a greater 
or less extent, amongst themselves,’ and all differ- 
ae still more widely from the powers actually ob- 
- ned from engines in ordinary practice. Under 
— circumstances ‘‘nominal horse power” has 
wae ceased to be a term possessing any definite 
par A and has gradually come to be considered 

He better than a nuisance; and this being the 
‘ase, it is not surprising that it should have been 
- to do away with it altogether, and rate 

gues by their indicated power alone. We have 


| ourselves advocated such a change on more than 


one occasion, and we have as yet met with no argu- 
ments which incline us to modify the opinion we 
have several times expressed, that the indicated 
power alone, can be regardedjas a satisfactory 
measure of the capability of any given engine. 
But while this is the case we are by no means 
blind to the commercial advantages to be derived 
from the employment of an unit of measurement, 
which can be applied to an engine before it is con- 
structed, and, therefore, before it can be tested 
by the indicator in the usual way; and it is the 
desirability of possessing an unit of this kind which 
brings us to the immediate object of the present 
article. 

When a competent engineer is called upon to 
design an engine to do any specific amount of work 
—such as to raise a given quantity of water, for 
instance —the term nominal horse power never enters 
into his consideration. Having decided upon the 
pressure of steam which is to be employed, and the 
ratio of expansion and piston speed at which the 
engine is to be worked, it is perfectly easy to ascer- 
tain the diameter of cylinder which will be required 
to develop the power which it is considered neces- 
sary that the engine should indicate. Now under 
such circumstances this required power may be 
termed the ‘calculated indicated power,” and it 
forms just such an unit of measurement as it is 
desirable to possess for commercial purposes. But 
if we reverse the operations, of which we have just 
been speaking, and attempt to rate any given engine 
by calculating approximately what indicated power 
it would develop, we are met at once by important 
practical difficulties, which are by no means to be 
easily surmounted. ‘The first and most important 
of these arises from the fact that the indicated power 
of any given engine may vary within very wide 
limits, according to the circumstances under which 
it is worked. ‘Thus, a given engine may be equally 
capable of being worked with steam at from 30 Ib. 
to 50 lb. pressure, with a cut off varied from Ath to 
3ths of the stroke, and with a piston speed of from 
200 to 600 ft. per minute, and the question would 
at once arise as to which set of conditions should 
be assumed in determining the ‘‘ calculated indicated 
power.” In instances where the conditions of work- 
ing are known, the approximate indicated power of 
the engine could, of course, be readily calculated ; 
but it would scarcely be fair to assume that because 
under certain conditions an engine would develop, 
say, 80 indicated horse power, that therefore it 
should be rated at that horse power under all con- 
ditions of working. 

These considerations tend towards the conclu- 
sion that any commercial unit of measurement ap- 
plied to steam engines must not simply state the 
power which any given engine is capable of de- 
veloping, but must also indicate the circumstances 
under which that power would be developed, A 
ready way of affording this information might very 
easily be planned. ‘Thus, if, for instance, it was 
generally understood that an engine rated at 
80 C.H.P. §” was calculated to develop 80 


indicated horse power when worked with 60 lb. 
steam, fivefold expansion, and at a piston speed of 
400 ft. per minute, the ‘‘rating” would not only 
give a definite idea of what the engine was capable 
of performing under the circumstances stated, but 
would also enable an estimation to be made of the 
power which it would develop if worked under 
other known conditions. 

An objection, which will perhaps be urged in 
some quarters against the adoption of any system 
of rating founded on the calculation of the approxi- 
mate indicated horse power, is that the use of such 
a system of measurement would involve calcula- 
tions of a more complex character than it would be 
desirable should be requisite for obtaining the com- 
mercial rating of any given engine. This, however, 
is an objection to which we are not inclined to 
attach any great importance. Let it once be de- 
termined to employ a system of rating similar to 
that we have suggested, and it will be a compara- 
tively easy matter to frame simple rules, applic- 
able to different classes of engines, which would 
enable the ‘‘ calculated indicated horse power” to 
be determined with the requisite degree of ac- 
curacy. For éxamples of such rules we need only 
refer to an article which appears on page 271 of 
the present number. The article in question, 
which we reprint from the Nautical Magazine—is 
from the pen of Mr. J. McFarlane Gray, and it is 
well worthy of careful attention. Mr. Gray con- 








fines his observations almost exclusively to marine 








engines ; but in some respects they are applicable 
to land engines also. In referring to Mr. Gray’s 
well-considered rules, we may take the opportunity 
of directing attention to one important point of 
difference between land and marine engines, which 
must be borne in mind in framing rules for the 
former, and this is that, whereas on shipboard the 
engines and boilers may be considered together, in 
dealing with land machinery they must be treated 
separately. It thus happens that one of the best 
rules suggested by Mr. Gray, namely, that which 
takes account, not merely of the proportions of the 
engines, but of the steam-generating power of the 
boilers in connexion with which the engines are 
worked, would not be applicable in general land 
practice. In factories, Sailers frequently have to 
supply steam for other purposes besides drivin 
the engines, while it is also not uncommon to fin 
two or more engines supplied with steam from one 
range of boilers, so that, as we have said, no rule 
involving reference to the dimensions of the boilers 
can be employed in rating stationary engines, and 
hence the necessity—to which we have already 
alluded—of the “rating” stating specifically the 
conditions under which the engine is worked. 

Of the various obstacles in the way of intro- 
ducing a satisfactory system of rating steam en- 
gines there is, however, none so great as that of 
finding authority to enforce such a system, supposing 
it to be once determined upon. In the case of 
marine engines the Board of Trade may probably 
do much, and may, if they choose to take the 
trouble, introduce rules which would eventually be 
largely, if not universally, adopted by marine 
engine builders in the same way as the Royal 
Agricultural Society’s rule is generally accepted by 
the makers of portable engines. But the action of 
the Board of Trade in the matter, although it 
would undoubtedly do good service to a certain 
branch, would not affect the engine-building trade 
generally, and it remains for some body of re- 
cognised standing in the profession, such as the 
Institution of Civil Engineers, or, perhaps, more 
appropriately, the Institution of Mechanical En- 
gineers, to take up the subject, and after investi- 
gating it thoroughly, to issue rules for rating 
engines, which might be generally accepted by 
all engine builders, in this country at least, to the 
utter abolishment of the present nuisance of 
‘¢ nominal horse power.” 








THE AUSTRALIAN OVERLAND 
TELEGRAPH. 

THERE was one point in connexion with the 
Australian Overland Telegraph to which we did 
not refer{in our last week's article upon the 
subject: some time since Mr. Todd, the superin- 
tendent of the South Australian telegraph, left 
Adelaide, in the steamer Omeo, with a large 
amount of telegraph store, cattle, &c., for the 
Roper river. Mail arrived after mail, without 
any news of the ship, and naturally great anxiety 
has been felt as to the fate of the steamer, and of 
those on board, 

We are glad to say that within the present week 
a telegram has arrived from Mr. Todd, explaining 
the causes of his silence. ‘The telegram is to the 
agent-general in London, and is to the following 
effect : ‘‘ Roper River, April 5. Have taken Omeo, 
steamer (900 tons), Tararura, steamer (500 tons), 
and Bengal, sailing ship (500 tons), 92 miles up 
Roper, landing stock and cargo safely, One of the 
finest rivers in Australia. Wet season, extracrdi- 
nary in severity and duration, stopped all progress. 
Weather now fine; work will be pushed on rapidly 
under my personal supervision ; express service 
wili be complete directly; line completed from 
Adelaide to section E, in December ; now poled be- 
yond to near Newcastle Water, and completed from 
Port Darwin for over 300 miles; large force of 
teams have left Roper, with rations and wire. I 
stay on; work till line complete, about July, and 
return overland to Adelaide. Shall be at Port 
Darwin middle of April, and will telegraph.” 

The Newcastle Water referred to is in the Ash- 
burton Ranges, and is still some distance from the 
Roper River. That this is the case the telegram 
assures us by the statement that the line will not 
be complete until July. However, before that time 
telegrams will pass through with the delay and un- 
certainty due to horse expresses. i 

So far as the present information goes, there is 
nothing whatever to alter the adverse conclusion 
stated in our previous article; indeed, the un- 
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certainty of maintaining such a line is not only 
borne out by the telegram, but also by a statement 
made by Mr. Dutton, the agent-general, in forward- 
ing the telegram for publication. ‘The uninter- 
rupted heavy rains of the tropical monsoon since 
last December apparently ony a stop, not alone to 
all efforts to go on with the work of erecting the 
north end of the line, but must also have prevented 
Mr. Todd communicating with’ Port Darwin from the 
Roper.” There is nothing whatever in the state of 
affairs to assume that the condition of weather is un- 
exceptionable, but that rather it is the ordinary 
state to be expected in the monsoon season ; and 
that, consequently, the total interruption of all 
sorts of communication may be expected at the same 
season to last for a longer or a shorter period, 
according to the severity or mildness of the usual 
monsoon. 

Unquestionably this state of things does not pre- 
sent the most favourable conditions for the main- 
tenance of so important a through line as that 
intended to carry the valuable traffic between the 
main points of Australia and the commercial centres 
of the world. It naturally presents a state of things 
that could hardly be tolerated, and remedial mea- 
sures must shortly be taken. 

It must be admitted that any line acting direct 
between important commercial centres must neces- 
sarily be complete, permanent, and free from in- 
terruption. In the present instance we do not at 
once see that the last condition is likely to be ful- 
filled, and we call early attention to the matter, in 
order that some steps may be taken to provide an 
alternative route ready to be brought into use 
whenever the present proposed route may fail. 

In the observations that have been made no in- 
tention is contemplated for finding any fault 
whatever with the steps taken by the South 
Australian Government; on the contrary, every 
credit is due to them for the energetic measures 
taken for bringing the European telegraph direct 
home to them, but that to which we wish most par- 


ticularly to call attention is the great importance of 
the erection of a line that will remain uninterrupted, 
or, failing that, the adoption of an alternative route 
which shall always be available in the case of any 
failure in the direct route. 

There have been unprecedented difficulties in the 


execution of so long a length of line through a 
comparatively unknown country, the details of 
which must be of the most interesting nature, and 
the final satisfactory conclusions of which will 
reflect the greatest credit upon Mr, Todd and those 
associated with him. 








WINDING ENGINES. 

Tue rapidly increasing depth of many collieries 
makes it highly desirable that their windin 
arrangements should be as safe as economical, an 
some of our readers may therefore feel interested 
in a brief account of the ruling principles which 
are adopted in this respect in one of the greatest 
colliery districts of the Continent, namely, in 
Westphalia. The coal basin of the Ruhr com- 
pri in 1870, 224 mines actually working, and 
giving employment to 52,160 miners. The quantity 
of coal raised, was 1] ,812,529 tons, worth 3,500,000/. 
at the pits’ mouth. The number of steam engines 
was 578, of 61,778 horse power ; of which were em- 
ployed in pumping, 199 ; winding, 304 ; pumping and 
winding pea mm 28 ; in driving ventilators, 30 ; for 
coal-washing machinery, 13 ; and for man engines, 6. 

A great number of the coalpits, particularly in 
the northern districts, towards which the coal mea- 
sures uniformly dip, have already reached a depth 
of over 150 fathoms, and are fast approaching the 
200 fathoms level ; such, for instance, are the mines, 
Oberhausen, Pluto, Nordstern, Courl, Margaretha, 
Hibernia, Von der Heydt, and others. Good and 
economical winding arrangements have consequently 
become for them a question of great importance, 
and all improvements are carefully watched and 
tried in the district. We may remark here, how- 
ever, that the mines just mentioned, although un- 
doubtedly deep, will scarcely compare with many 
pits now being worked in this country, or with the 
still greater number of - & ian mines. For 
instance, there are in the ire district the 
Pendleton, the Douglas Bank, and the Worthington 

its, all about 300 fathoms deep, while there is the 

ukinfield, with a depth of nearly 350 fathoms, and 
the Ee 4 Colliery, now the deepest mine in 
England, with a depth of 2418 ft., or over 400 
fathoms. In the Durham district there are several 





collieries, such as the Seaham, the Monkwearmouth, 
the Ryhope, &c., with depths of from 250 to 300 
fathoms, while in Belgium the enormous depth of 
3489 ft. has been reached, in the case of the Simon 
Lambert pit. This colliery is, however, we believe, 
not now being worked. 

In order to facilitate the inter-communication of 
experience and the discussion of new arrangements, 
the mining engineers of Westphalia have formed 
themselves into an association—the Verein Tec- 
nischer Grubenbeamten—which meets every two 
months in one or the other towns of the coal dis- 
trict, when pa on technical or other subjects of 
interest to coal mining are read and discussed. At 
the meeting held on Feb 18th last, at Dort- 
mund, a paper was read by M. Erdmann, ‘“ On the 
more recent Arrangements for Winding in Shafts,” 
which found general approval, and of which we 
propose to give some particulars. 

In selecting machinery for winding purposes in 
deep shafts, three principal matters have to be 
considered : 1. The ibility of raising a maxi- 
mum of stuff. 2. The guarantee for obtaining 
the maximum of safety. 3. The greatest possible 
economical saving, or the minimum of expense. 
The quantity of stuff raised in a given time from a 
certain depth depends on the time required by the 
banksmen for running the tubs or wagons in and 
out of the cages, the speed of driving in the pit, and 
lastly, the quantity of coal to be raised with each 
draw or lift. The loading and unloading of the 
cages takes least time when the tubs can be placed 
in the cage side by side, and it is considered by M. 
Erdmann that in new pits the arrangements should 
be made so that four wagons can be placed on the 
same platform or deck, one pair behind the other. 
When the area of the shaft does not admit of such 
an arrangement, cages, with several tiers or decks 
must be employed, but then special platforms 
should be provided for every tier to allow all tubs 
to be run out simultaneously, and to avoid a re- 
peated lifting or lowering of the cage at each 
draw. ‘The signals, which are used to communicate 
between the bottom and the bank, are of consider- 
able importance for shortening the time during which 
the winding machinery is standing still; electric 
signalling apparatus, such as that of Dr. Gurlt, 
having the preference. The driving speed in the 
shafts has in many instances reached 30 ft. a second, 
and it appears that this is considered near the 
obtainable maximum, so that little more can be 
expected in that direction, if regard be paid to 
the necessary safety. However, the quantity of 
stuff raised at each draw can, in most cases, be 
advantageously increased; as, compared with the 
dead weight of the cage, rope, and tubs, it forms 
only a small fraction of the whole weight. This 
dead weight, M. Erdmann considers, can be ma- 
terially lessened by the use of tapering pit ropes, 
and many existing engines could thus be made 
capable of lifting a larger amount of coal than they 
can do now with even ropes. 

The facility of starting the engine has again a 
great influence on the maximum lifting power ob- 
tainable. With powerful engines, lifting valve gear 
is, in the Ruhr district, generally preferred to slide 
gear, the latter requiring too much power, and the 
arrangements with a supplementary steam cylinder 
for reversing, &c., which is very well for heavy 
marine engines, having ended in failure with wind- 
ing engines. The valves are occasionally also a 
source of annoyance, particularly when they stick, 
in consequence of water having found access to 
them ; however, this can be avoided by adopting 
suitable arrangements of discharge valves. The 
rotating parts of the machinery, M. Erdmann con- 
siders, should be constructed as light as possible, 
in order to lessen the vis viva, and to facilitate 
the stopping of the engine in the shortest possible 
time. It is very important that all parts of the 
engine should be seen by the driver, and horizontal 
engines, offering the greatest advantage in this 
respect, have been generally adopted in the Ruhr 
district. ‘The diameter of cylinders should be great 
—36 in. to 42in. seem to touch the advantageous 
maximum—and the engines should be direct-acting. 
With new shafts two engines should always be 
employed, as is the case in the Saar district, one 
acting as a reserve, and being generally used only 
for the transport of the miners. The greater security 
in working the shaft, and the time saved for raising 
coal by the ordinary engine, amply repays the in- 
caoned outlay. The steam to used must be 
raised to 5 or 6 atmospheres, and the boilers con- 
structed accordingly. 
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_With regard to the greatest possible safety in pit 
winding, a rigorous supervision of the shaft and 
engines is the chief requirement, as most accidents 
can be traced back to irregularities in the shaft or 
the carelessness of the engine driver. The elasticity 
of the pit ry is also a condition of safety, Ip. 
elastic and brittle ropes are entirely inadmissible 
as from even small hindrances in the pit they are 
subjected to shocks, the important action of which 
few have considered, but which, however, can be 
readily calculated. Steel ropes, offering up to their 
breaking load only an elongation of 4 per cent, as 
compared with iron ropes, which will allow 90 per 
cent., are considered by M. Erdmann to give less 
safety, and the latter should be preferred. Their 
flexibility has a great influence on the wear and 
tear. Ropes made from hemp, or aloe fibre, are 
more flexible than iron ropes; they compare, how. 
ever, to their disadvantage for their less strength in 
proportion to their weight. The flexibility of iron 
ropes can be increased by using very thin wire, and 
a a eter of 5 millimeters (=about 0.2 in) should 
not be surpassed. For the same purpose the dia- 
meter of the drums, and sheaves, or pulleys may be 
increased ; the former are generally in the Rubr 
district not less than 17 ft., and the latter 10 to 
12 ft. ; however, for the sheaves it is commendable 
to give a greater diameter. It is a rule to give to 
drums and sheaves a diameter 1000 times greater 
than that of the wire, that is for 5 mil. wire 16) ft. 
The groove of the sheaves is best turned after the 
sheaves are mounted in their frames, in order to 
offer the least friction to the rope. 

The guides down the shaft are to be fastened 
with great care, screw bolts being used. As most 
of the safety catches, as those of Calow, Libotte, 
White, and Grant, &c., are constructed with claws, 
the guides are generally made of timber ; however, 
M. Erdmann considers that guides of iron rails are 
preferable, and they allow the application of Hoppe’s 
safety catch with wedge brake, which has srl to 
be a great success, and does not arrest the falling 
cage with a sudden grip in the timber, but by a 
gradual and sure action of the wedges upon the 
iron guide. The cage is thus brought to a stand- 
still without any violent concussion, in the same 
way as the speed of a railway train is lessened. In 
order to avoid overwinding, the pit-head frames 
have to be made sufficiently high ; or between the 
rope and the connecting chains of the cage, claws 
or shears are to be applied, which will open at a 
certain height above the bank, or a self-acting steam 
brake may be used, in which case the brake ring 
should act direct upon the winding drum, in order 
to avoid the strain on the crank shaft. 

As regards the construction of the driving 
engines, twin-engines with horizontal cylinders 
merit the preference before all others, particularly 
before beam engines. Attention must be paid 
that their foundations are very strong ; a height of 
12 ft. will be sufficient in most cases. The use of 
large blocks of stone is not anywhere so much 
followed as formerly, masonry in eement being much 
substituted for them ; however, this should not go 
too far. M. Erdmann recommends that good solid 
blocks of hewn stone should at all events be 
for the fastening of the foundation bolts, it being a 
well known fact that cement looses much of its 
tenacity when frequently exposed to the action of 
fatty or oily matters. It is well to use horizontal 
bolts besides, to keep the foundations firmly to- 
gether. The frame of the engine, M. Erdmann 
considers, should be made of wrought iron, for its 
greater strength and elasticity, which make the 
occasional breaking of the frames less probable than 
if they were made of cast iron ; however, frames of 
the latter material may be admitted, provided that 
they are sufficiently strong. The chief foundation 
bolts should not stand vertically, as was formerly 
the custom, but they should diverge downwards, 
and thus gain a greater resisting surface. Many 
working parts of the engine, piston-rods, levers, 
and bolts are now made of cast steel; M. Erdmann, 
however, does not consider it advisabis to construct 
the main crank shaft of that material, because 
cast steel worked out in such large blocks readily 
loses its strength. Wrought-iron shafts for engines 
with spiral drums, constructed for a depth of 250 
fathoms, should not be less than 18 in. eter, as 
the shaft should not only offer sufficient guarantee 
against breaking, but should not bend in the least, 
a failing which would be indicated by the — 
running hot. The adoption of double eccentrics rs 
neem and backward gear is necessary to sages 
the retardation, The piston is to be guided by the 
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which passes through a stuffing-box in the 
on cover, and rests on a slide ak As a matter 
of course, the care of the engine must only be con- 
fided to really reliable persons, and the expense for 
an auxiliary engine-driver should never be feared 
when a great amount of regular and good work is 


to the economy of winding in shafts, M. Erd- 
mann remarks that it may be taken as generally 
true that the most expensive arrangement proves 
itself to be the cheapest in the long run; however, 
a perfect compensation of the weight of both ropes 
is the principal condition for economical pit winding. 
This compensation may be approximately effected 
by the use of flat ropes, and a minimum diameter 
of the rope-roll or drum of 42 in., while conical 
drums with inclined sides of 30° are hardly more 
economical to a depth of 100 fathoms. For any 
depth above that spiral drums are to be recom- 
mended, and they offer an advantage of 25 per cent. 
in fuel over all other systems when, combined with 
direct-acting engines, and worked with expansion 
gear. A few condensing engines are still in use for 
winding purposes in the district of which we have 
been speaking ; and it is considered by M. Erdmann 
to be an open question whether condensation could 
not be reintroduced with advantage, wherever con- 
densing water is to be had, particularly so as some 
of the older engines have given very fair economical 
results. To avoid the drowning of the air-pumps 
while the engine stands still, a separate steam pump 
has been used with advantage, and future trials may 
still be recommended in that direction. 








CYLINDRICAL GOODS WAGONS. 

RaTHER more than a year and a half ago (vide 

e 89 of our tenth volume), we illustrated and 
described in this journal a form of cylindrical iron 
oods wagon which had been designed by Mr. 
ranklin Prestage, the agent of the Eastern Bengal 
Railway, and we pointed out at the time that these 
wagons formed a decided step towards achieving 
that much to be desired end—the reduction of dead 
weight in proportion to paying load. Since our 
account of these wagons appeared a considerable 
practical experience has been gained with their 
working, and results, so,far as they have reached us, 
appear to be very promising. Up to the end of 
July last eighty of these wagons had been placed 
on the Eastern Bengal Railway, and these wagons 
had run an aggregate mileage of 492,784 miles, 
and had carried a paying load of 13,281] tons, so 
that data are available to enable their performance 
to be judged. During the month of June last, 
trains amounting altogether to 706 cylindrical 
wagons were run down the line from Goalundo to 
Calcutta, loaded with loose jute only, and these 
wagons carried on the aggregate 5842} tons, or an 
average of 8.27 tons per wagon, while the 564 
ordinary covered goods wagons run over this length 
of line during the same period carried but 2989 
tons, or an average of but 5.3 tons per wagon. It 
is true that the weight of each cylindrical wagon is 
slightly greater than that of one of the ordinary 
covered goods wagons, but this difference of weight 
bears no comparison to the increased carrying 
capacity of the former vehicles. Thus we have by 
us the particulars of two trains, each consisting of 
forty wagons, besides a brake van, the wagons 
of one train being constructed on Mr. Prestage’s 
plans, while those composing the other were of the 
ordinary covered pattern. In these cases the tare 
weight of the train of cylindrical wagons was 261 
tons 7 cwt. 3 qr., and the load carried 310 tons 
3 cwt.; while in the case of the ordinary covered 
wagons the tare weight was 255 tons 10 cwt. 3 qr., 
and the load carried only 199 tons 7 cwt. Thus 
with the cylindrical wagons the dead weight was to 
the paying load as 1 to 1.187, while in the case of 
the ordinary covered wagons it was as 1 to 0.78. 
As a result of this difference it was found that, 
whereas the train formed of the cylindrical wagons 
earned Rs. 24-4-]1 per mile, the trains formed of 
ordinary wagons earned Rs. 15-8 only, a notable 
difference. 

As we have pointed out on previous occasions, a 
reduction in the proportion of dead weight to paying 
load is of particular importance on Indian railways, 
where the working expenses are high and where the 
nature of the traffic to be carried on renders the 


lowest possible rates desirable. It is for this reason 
that we have given prominence to the results which 
0 been obtained by the adoption of Mr. Prestage’s 


and we hope on some future occasion to lay 


further details before our readers, In particular 
we hope to be able to give some data as to the 
manner in which these cylindrical wagons stand 
wear and tear. We ourselves have no apprehen- 
sions on this point, but, nevertheless, the results of 
practical experience will be of interest. We ma 
mention in conclusion that from information whic 
we have received concerning the working of trains 
of Mr. Prestage’s wagons there appears to be a very 
material saving of engine power (as measured by 
the coal consumed) as compared with that expended 
in hauling the trains of ondinan y wagons. Of course 
a reduction of dead weight means also a reduction 
in the amount of engine power required to convey 
a given paying load; but beyond this the ex- 
periments which have been made with trains of the 
cylindrical wagons show a saving which it is, in the 
absence of more minute details difficult to explain. 
It is possible that from the centre of gravity of the 
load being kept considerably lower in the cylindrical 
wagons than in those of the ordinary type, there 
may be less tendency to oscillation and consequently 
less flange friction, while the friction due to the 
pressure of a side wind would also be less; but 
whether these differences would be sufficient to 
account for the diminished resistance we cannot at 
present say. Whatever may be the cause, however, 
the particulars of the working of experimental 
trains between Goalundo and Calcutta, with similar 
engines and under similar conditions, show an 
advantage of some 30 per cent. of fuel consumed 
per gross ton hauled in favour of the cylindrical 
wagons. The fact is an interesting one and deserves 
to be carefully investigated. 








NAVAL ARCHITECTURE—No. VII. 


Tue DEVELOPMENT OF THE SCIENCE OF NAVAL 
ARCHITECTURE FROM THE YEAR 1860 TO THE PRESENT 
TIME, 


THERE is one other matter of interest connected 
with the rolling of ships to which we must briefly 
direct attention before passing on to consider the 
subject of stability as illustrated by recent elaborate 
investigations to determine the ‘Curve of: Sta- 
bility,” and various other curves connected with 
the motions of the metacentre, centre of buoyancy, 
&ec, This has reference to the influence which the 
form of the immersed body exerts on rolling, through 
its action on the surrounding particles causing 
resistance. : ' 

On this part of the subject an interesting and 
very ingenious paper was read by Mr. Scott Russell 
before the Institution of Naval Architects in 1863. 
It is based principally on the difference which exists 
between the motions among waves of a board float- 
ing flatwise, and one floating edgewise loaded on 
one edge just sufficiently to maintain it vertical in 
still water. To understand the difference between 
the motions of two such boards it is necessary to 
bear in mind clearly the relative motions of the 
particles composing an ocean rolling wave. If we 
conceive the water, before being disturbed by waves, 
to be made up of horizontal layers, these layers 
during the passage of a wave follow the direction 
of the wave outline. Again if we conceive the 
water when at rest to be made up of numerous thin 
vertical columns, these columns, during the passage 
of waves, slope towards the crests of the waves, in 
the opposite direction to the inclination of the hori- 
ioe layers, and they, to use Professor Rankine’s 
beautiful illustration, ‘‘ bend and sway to and fro 
like the stalks in a wind-swept field of corn.” 

In consequence of this it follows that a board 
floating edgewise in the trough of the sea and loaded 
as stated above, so as to have no stability, will be 
constrained to move with the originally vertical 
columns of water, and will incline when on the wave 
slope towards the wave crest. On the contrary, a 
board floating flatwise, or like a raft, partakes, as is 
well known, of the direction of the originally hori- 
zontal layers, and follows the wave slope, so that it 
always, when on the side of a wave, slopes away 
from the crest. Having the phenomena of these two 
boards floating on the same waves, and inclining 
always in opposite directions with nearly the same 
amount of inclination, Mr. Scott Russell conceived 
the happy idea of joining them together and 
forming a T-shaped section in order to produce a 
combination which should always remain vertical 
among waves, because the action of the water on 
one part would neutralise the action on the other. 
Following out this idea, Mr. Scott Russell argued 
that by properly proportioning these planks and 








expanding them into the form of aship, so that the 


horizontal one should become the part between 
wind and water, or as he calls it the “shoulders,” 
and the vertical one become the deep middle body 
and the gripe and deadwood, he could produce a 
vessel which would be quite free from oling. As 
Mr. Froude pointed out, this theory, although ex- 
tremely pretty and captivating, was too complete, 
because it Bom oye a perfect balance between the 
forces exe y waves on a vessel, quite irrespec- 
tive of the position of her weights or the nature 
of her stowage. 

The theory undoubtedly contained a certain 
element of truth, and was very suggestive, although 
it failed from the fact that the forces tending to 
make a board, floating flatwise, follow the slope of 
the wave, differ in character from those which cause 
a board floating edgewise and loaded so as to be 
without stability, to follow the direction of the 
originally vertical columns of water. In the former 
case the forces resemble those of stability, and not 
only make the board follow the slope of the wave, 
but would tend to restore it to the direction of the 
slope if slightly displaced from it; whereas in the 
latter case the nature of the forces more nearly 
resembles that of friction ; they would tend to keep 
the board in the direction of the displaced water 
columns, but would not have the same effect as in 
the previous case of tending to bring it back to that 
position when once displaced from it. 

Nevertheless the action of the water on the 
vertical board obviously tended to make it incline 
in an opposite direction to one floating flatwise, and 
this pointed directly to the conclusion that if two 
such boards were joined it would tend to modify 
the inclination of both. 

So also in the case of a ship, the effort of the 
hydrostatical righting couple to place the plane of 
the masts at right angles to the surface of the waves, 
would be opposed, to a certain extent, by the 
action of the water on the gripe and deadwood and 
the vertical sides of the ship. It was therefore im- 
aap that the precise action of this retarding 

orce should be investigated in order to determine 
its importance. The subject was discussed very 
fully by Mr. Froude in his ‘* Remarks on Mr. Scott 
Russell’s paper on Rolling,” and was treated 
mathematically by Professor Rankine in his paper 
on ‘‘ The Action of Waves upon a Ship’s Keel,” 
printed in the fifth volume of the Transactions of the 
Institution of Naval Architects. It should be stated 
that although Professor Rankine’s paper was pub- 
lished the year after Mr. Scott Russell’s paper, and 
Mr. Froude’s remarks on it, appeared, it was com- 
plete before the author became aware of the exist- 
ence of the previous writings on the same subject. 

Mr. Froude’s treatment of the subject was based 
upon general considerations suppo by the result 
of experiments. He viewed the conditions indicated 
by the behaviour of the plank flatwise and the 
plank on edge as forming simply a part of the 
general resistance experienced by a ship in oscillat- 
ings ; and he showed that in the Duke of Wellington 
and Great Eastern the whole of their resistance is 
small compared with the effort of stability called 
into play by moderate waves. 

Mr. Froude also gave the results of experiments 
on the behaviour in sea waves of bodies of widely 
different forms, including boards fixed to each other 
lengthwise along the middle, so that one should 
float flatwise on the surface of the water and the 
other be on its edge; and the whole of these ex- 
periments went to show that the action attributed 
by Mr. Scott Russell to the water on the sides of 
the bodies, although present, was extremely small 
and incapable of affecting appreciably the move- 
ments of the bodies, except when their stability 
also was very small. These experiments tended 
also to confirm the view which Mr. Froude has 
successfully endeavoured to establish, that, as far 
far as ordinary behaviour among waves is concerned, 
the effect of stability is almost the same whether it 
is obtained by raising the metacentre or by lowering 
the weights. 

Professor Rankine, in his pape before alluded to, 
starts, like Mr. Scott Russell, with the analogy 
which must exist between the action of the water 
on the keel, the sharp part of the floors, the dead- 
wood and gripe of a vessel, and its action upon a 
board floating edgewise, and so loaded as to be 
without stability. He treats this pressure, how- 
ever, like Mr. Froude, as part of the resistance the 


vessel offers to rolling, and which would bring her 
to rest if she were set rolling in still water. Among 





waves, he says, ‘‘ ‘he effect of the resistance of the 
water is gradually to extinguish those oscillations 
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which are performed in a period different from that 
of the waves, leaving those oscillations only which 
keep time with the waves ;” and the latter series of 
oscillations Professor Rankine calls ‘ permanent 
rolling.” He obtains in his paper a mathematical 
investigation for this ‘‘ permanent rolling,” in which 
he takes account of the resistance, and he deduces 
from it some important conclusions, He shows 
that when certain relations exist between the un- 
resisted time of oscillation of the ship, and the 
periodic time of the waves, the permanent rolling 
of the ship partakes of the character of the rolling 
of a board floating flatwise, and the vessel rolls 
with the waves; and that under other conditions, 
as to period of the ship and the waves she rolls 
against the waves, like a board of no stability float- 
ing edgewise. 

This, however, it should be remembered does not 
bear out Mr. Scott Russell's theory, because the 
character of the rolling depends upon the time of 
oscillation, and not on the amount of the resistance, 
and Mr. Froude showed, as early as 1861, that it 
was possible for a vessel without any keel resistance 
to roll towards the wave crest like a board floating 
on its edge. 

Professor Rankine’s investigations lead to the 
same conclusion as Mr. Froude’s, that by lengthen- 
ing the periodic time of unresisted rolling, as com- 
pared with the period of the waves, the extent of 
the permanent rolling is diminished. Also, that 


‘*the action of the waves on a keel or on a sharp | 


floor is opposed to their action on the hull between 
wind ond water ;” and of greater importance is the 
conclusion drawn from this, that: “it places a 
definite limit to the extent to which the permanent 
rolling can be increased by waves of a given slope ; 
and at the same time it renders a given lengthening 
of the ship’s periodic time less effective in diminish- 
ing the extent of rolling.” 

The idea contained in this last passage is enlarged 
upon in a paper by Mr. Froude, *‘ On the Practical 
limits of the Rolling of a Ship in a Sea-way,” read 


the year after Professor Rankine’s paper was pub- 
lished, and before the same Institution which heard 
his former paper. In that paper Mr. Froude frankly 
taper as out that a proposition deduced by him from 


1is equations on unresisted rolling becomes untenable 

when the effects of resistance are introduced. ‘Lhis 
was, that if two vessels, say one armour-plated and 
the other having her weights concentrated, have the 
same periodic times of oscillation in still water, their 
behaviour among waves would be identical. As 
Mr. Froude says, since their behaviour without 
resistance would be the same, it was natural to 
expect that it would be the same if the two ships 
had the same coefficient of resistance, but he shows 
clearly that such reasoning, however plausible, is 
delusive. The vessel having her weights extended, 
and therefore having the greatest moment of inertia, 
would roll deeper than the one with the concen- 
trated weights, especially in the event of their meet- 
ing with waves which synchronised with them. 
From this he is led to doubt the wisdom of increas- 
ing the radius of gyration of a ship, in order to in- 
crease her periodic time in any except ships of the 
very largest type. And since the periodic time can 
be increased within ‘certain limits only, consistent 
with safety and other practics! pews (Barre by 
reducing the metacentric hei:lit, he advocates the 
enlargement of the ship’s covtiicient of resistance as 
‘*the only remedy which is at once and simply 
available for reducing the extreme angle of rolling.” 
In order to effect this, Mr. Froude proposes the 
adoption of very large deep bilge keels, and these no 
doubt would have considerable influence in check- 
ing rolling. Very little data on the use of bilge 
keels exist even up to the present, but Mr. Froude, 
since the publication of his paper, has given a great 
amount ef cmatien to experiments on this subject, 
and the publication of the results of his labours are 
looked forward to with interest. 


Dixyer to Mr. Catuzis.—On Friday oe last a 
complimentary dinner was given to Mr. E. 8. Cathels at the 
Freemasons’ Tavern, on the occasion of his resigning the 
post of engineer to the Crystal Palace Gas Works, and his 
acceptance of a similar appointment to the Gas Company, 
Montreal, Canada. The chair was occupied by Mr. Magnus 
Ohren, and the vice chairs by Mr. Alfred. Williams and Mr. 
Frederick Williams, respectively. After the usual loyal 
toasts, that of the industry was given, coupled with the 
name of Dr. Letheby, who, in responding, observed that the 
success of gas enterprise lay in three things chiefly, viz: 
careful fi ing, the adoption of every practical improve- 
ment an manufacture, and the thorough utilisation of 
waste products. 
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Annali del Ministero di Agricoltura, Industria e Commercio. 

Relazione sulle condizioni Agrarie ed Igieniche della Cam- 

pagna di Roma. Per Rarragtz Pareto, Membro della 

Commissione per il Bonificamento la Irrigazione ed il 

Risanamento dell’ Agro Romano, Firenze—Genova. Regio 

Stabilimento Lavagnino, 1872. 

One of the most difficult problems which the 
Italian Government has to work out since settling 
the capital of Italy in Rome is the removal of the 
Malaria which prevails there, and which has gra- 
dually depopulated a vast extent of territory .on 
either side the Agro Romano—the Campagna di 
Roma—a sad and melancholy desert as it has been 
called by some. There was so much for the Go- 
vernment to do and attend to, that the Campagna 
might have been left on one side, but no time was 
lost in appointing at least a Royal Commission, 
composed of some of Italy’s ablest men. We have 
evidence of the zeal and earnestness with which 
they immediately set to work in the report just 
published in the Annals of the Ministry of Agri- 
culture, Industry, and Commerce, the writer of 
which, besides being a member of the Commission, 
and a highly distinguished engineer, is at the same 
time one of the best geologists in Italy, and one 
who has devoted the greatest attention to all ques- 
tions relating to the improvement and reclaiming of 
waste lands, which unfortunately are still very 
abundant and extensive in Italy. 

There is still a great deal of mystery about ma- 
laria and intermittent fever, for localities where its 
existence would be least suspected, are occasionally 
affected thereby to a considerable degree. During 
the animated discussions which have taken place in 
the last few years in Upper Piedmont between the 
promoters of more extensive cultivation of rice, and 
their opponents, most singular facts were brought 
out as to the immunity from fever of villages 
round which the rice cultivation was carried on, 
while other villages at some distance, and on the 
mountain slopes, suffered considerably, Without 
any apparent change in the land, and without any 
the least appearance of stagnant.water, intermittent 
fever has appeared in mountainous localities, and 
has become more and more developed there, year 
after year, while, at the same time, the vine disease, 
and consequent high price of wine, placed the latter 
almost beyond the reach of the peasantry. The 
influence of a good nutritious diet, with wine, has 
been most marked in enabling persons to resist the 
marsh miasma or malaria ; and relying on this, a pro- 
ject was started only last year for forming a colony 
of hardy Protestant Vaudois in the heart of the 
Roman Campagna, and thereby creating a nucleus 
of new and active life. There would have been 
much to marvel over and speculate upon, if such a 
transplantation could have been effected, and it is a 
curious sign of the times, and of the great change 
that has taken place in Italy, that it should have 
been even seriously thought of. ‘That there is room. 
ample room for the introduction of any amount of 
colonists, may be gathered from the data which. 
M. Pareto has so carefully collected. In the Cam- 
pagna di Roma, or Roman Territory, the entire 
surface of the land in holdings (tenute) or farms, 
covers 510,877 square acres, and yet over al) this 
extent there is no commune, or village, or corporate 
body ; the whole territory, the whole ‘‘ Agro Ro- 
mano,” from its complete want of inhabitants 
being comprised in the territory of the Commune 
of Rome. 

M. Pareto is evidently not in favour of any such 
projects, which he thinks would only too probably 
lead to disappointment, and possible great sacrifice 
of life. He instances the remarkable improve- 
ments introduced and effected on a very large scale 
under Pius VI., in the Pontine Marshes, as having 
increased the return of the land without in any the 
least way diminishing the number of victims of the 
fever, or improving the sanitary condition of the 
peasantry. And he justly argues therefrom that it 
is quite a false notion to expect that the malaria 
will disappear by rendering the ground fit for the cul. 
tivation of wheat, by planting trees, and by intro- 
ducing a large number of peasantry to dwell on the 
spot, witnout having first drained all the marshes 
(Si penso potersi rigenerare Agro Romano senza 
bonificarne l’aria, forse per la falsa idea che bas- 
tasse, a farne scomparire l’aria cattiva, il coltivarlo 
a grano, il piantarvi alberi ed il richiamarvi ab. 
bondante popolazione senza esservi bisogno di 
prosciugarne le paludi.) 

The draining or drying up (prosciugamento) of 








M. Pareto, the one thing to be done before any de 
benefit or improvement can be effected, M. Pareto 
clearly points out how useless it is to expect that 
any such result can be obtained rapidly, or relied 
upon indefinitely, even when realised, and he regrets 
that the Commission has only occupied itself with 
the Agro Romano, while a large extent of territo: 

under the same conditions of bad air and wild 
culture (aria cattiva e di selvaggia agricoltura) sur. 
rounds it, raising the total surface to more than 
double that first stated—to about 1,500,000 acres 
according to M. Accoramboni. : 

The difficulties of draining so large an extent are 
by no means lightly estimated by M. Pareto. And 
one not easily to be overcome, rests with the pecu- 
culiarly limited number of landowners in the Agro 
Romano. Of the 510,897 acres which correspond 
to the total of the land in ‘ holdings” (tenute) or 
farms, 152,325 acres belong to chapters, religious 
corporations, hospitals, and pious foundations, 
159,225 acres are entailed . property, and only 
199,327 acres are free to change hands. Over all 
this ground there are not more than 100 tenant 
farmers (mercanti di campagne, as they are called), 
and more than one farmer rents several large hold” 
ings (tenute). The landowners have no interest in 
aiding in the improvement of their land, and Pius 
VI. was obliged to have recourse to expropriation, 
on account of the opposition met with from the 
landowners who could not be induced to employ 
their money in cultivating the reclaimed portions, 
In the Agro Romano, Prince Torlonia is an almost 
solitary and honourable exception of a great landed 
proprietor directly farming his own land. The 
Government might meet with support from him, 
but what of the other proprietors? 

It is clear enough, M. Pareto remarks, that the 
actual state of the Agro Romano cannot be improved 
unless by the double operation of drying up all the 
marshes, and by making a radical change in the 
subdivision of property, and in the rent con- 
tracts or leases, which, as they now are, do not 
admit of a better kind of cultivation. In fact the 
lands held ex main morte cannot be improved by 
the owners, and the tenants are even less likely to 
spend money on them, The same may be said of 
all entailed property. Roman landed proprietors 
have with some very rare exceptions no love for 
agricultural pursuits. ‘They are in general too rich 
to care for looking after their property, and when 
they have cash in hand available for the purpose, 
they prefer purchasing a new holding, as this will 
at once yield a regular revenue, instead of sinking 
money in improvements. ‘The tenant farmers, or 
mercanti di campagna, on the other hand, never 
think of improvements which the brief tenure of 
their leases would not justify. Hence, supposing 
the Government to resolve on incurring the expense 
of draining, drying, and reclaiming the lands now 
lying waste, or nearly so, what indeed would, under 
actual circumstances, be the limit of the responsi- 
bility it would afterwards have to incur? 

Considering how time has favoured Italy, how 
difficulties which, year after year, appeared insur- 
mountable, have, in the course of events, been 
overcome, how, no one born or bred in Italy, could 
even twenty years since have dared to say—to 
hope even—that Italy would at this present moment 
be what she is, an united kingdom, with Rome for 
its capital, and Victor Emmanuel for its constitu- 
tional king, with a parliament, an actual parlia- 
ment, in flesh and blood, holding its sittings in 
Rome ; how much that was unthought of, and could 
not be foreseen, has been brought about mainly, 
if not wholly, by time, one cannot help smiling as 
one reads the conclusion of M. Pareto’s lengthy 
and valuable report, which has led us to the pre- 
ceding remarks. j 

“Tam not expected,” he says ‘to investigate 
what measures should be taken by the Government 
to facilitate change in the conditions of the Agro 
Romano, and I shall here finish by saying that I 
cherish great hopes in the irresistible pro ress of 
affairs.” (che molta speranza io metro nell’ anda- 
mento irresistibile delle cose.) We do not feel 
certain that we have correctly translated, or fully 
and properly interpreted the ‘“andamento lre- 
sistibile delle cose,” such is the force that events 
have given to it. What Englishman, who has re- 
sided in Italy, and known the Italians intimately 
and well, has not been startled by the answer made 
to every fact, however stubborn, he might advance. 
“ Yes, very true; but you will see it will all come 
about, as we say, and all because the tendency will 


all the marshy ground being evidently, according 
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irresistibly be in that direction, and no other.” Is 
it so long since that if we entered a café in Milan 
frequented by Austrian officers, our Italian friends 
were sure to consider our doing so as an unpardon- 
able offence? And now no one is more welcome at 
Milan than an Austrian ; and do we not now read in 
the Zimes of Italo-Germanic and Austro-Italian 
banks? The changes in Italy which the ‘‘ada- 
mento irresistibile delle cose” has produced are 
truly marvellous. Turin, which, it was feared, 
would lose all her importance on the removal of the 
capital to Florence, has, in very few years, not 
only overcome its sudden prostration, but is more 
prosperous than before. Florence is equally, under 
similar circumstances, giving evidence of like energy 
anda promise of like results. Genoa, which, on 
the removal of the capital from Turin, feared its 
prosperity might cease, and the tide turn in favour 
of Leghorn, has been able to witness, with com- 
fortable equanimity, the improved trade of Leg- 
horn, while its own kept advancing, nevertheless, 
still more rapidly. What, however, still is wanting 
from the ‘‘irresistible progress of things” is, that 
people in Italy should hoard less, and that the 
finance minister should take into account, and 
strongly believe in, the dormant powers of his 
country. To an Englishman, accustomed to utilise 
his money, to leave none lying idle at home, and 
thereby becoming a source of anxiety to him lest 
it be stolen, it is hard to conceive how in Italy, 
and especially in Southern Italy, money is hoarded 
up, and large, very large sums kept concealed “ for 
some future rainy day,” instead of being deposited 
in a safe and good bank. ‘To most Englishmen 
the wealth displayed lately by France under very 
adverse circumstances, out of its resources trea- 
sured up throughout the country in all sorts of 
recesses and hiding holes, appeared most marvellous. 
We trust that Italy will not require a similar great 
disaster to create an equally strong impression ; 
but her resources are equally great with those of 
France if, and when, she will, by the “irresistible 
progress of things,” be forced to display them. So 
let us hope that the same irresistible progress may 
act on the mind of the present finance minister of 
Italy, and enlighten him to the belief that heavy 
taxation, imposed upon a newly-formed and de- 
veloping country, is not the real and true means 
of securing an ample revenue. M. Sella is an 
eminent mining engineer of very high scientific 
attainments, and his translation from a professor's 
chair to the most important seat in the Cabinet 
naturally excited our warmest sympathy, but we 
have often regretted that he has not proved equal 
to the truly grand opening before him. Owing to 
the peculiar and rapid course of events by which 
Italian unity was constituted, it would have been 
a wonder if she had not to encounter “ deficits,” 
and to confess at the same time inability to pay 
immediately. No reasonable creditor likes or cares 
to see his debtor cripple his resources in ineffectual 
efforts to pay off his debt in one year, thereby 
rendering it impossible to pay it in two or even 
in three years. And the revenue of Italy would 
at the present moment be certainly greater than 
itis had, not a too heavy taxation, to begin with, 
crippled its resources, and retarded their develop- 
ment. But to return to M. Pareto. 

The hottest months at Rome are June, July, 
August, and September, during which the mean 
temperature stands between 24.63° centigrade, and 
20.69° centigrade. In October it returns to that of 
May, to 16.94° centigrade. These months are the 
most unhealthy, and count fewer rainy days than 
any other. The degree of unhealthiness (malsania) 
varies on a large scale. A hot summer, with pre- 
vailing winds from the south and south-west, 
which cause frequent thunderstorms, is much more 
dangerous than when the heat is tempered by 
northerly winds and dry weather. Early autumnal 
rains shorten the fever period. The number of 
fever patients in the hospitals of Rome consequently 
Varies greatly. In some years there have been less 
than 200; in others as many as 2000, while the 
population was under 200,000. 

The circuit of the walls of Rome extends over 
24 kilometers, and includes an area of 3440 acres. 
Only one-third thereof or even less (970 acres) is 
at present occupied by buildings of all kinds. 
Vineyards and fields take up 1950 acres; squares 
and streets 375 acres, and the Tiber and small 
streams the remaining 145 acres. 

All parts of Rome sre not equally unhealthy. 

ose mostly so are of course the least inhabited. 
M. Pareto is inclined to account for this by the 








want of drainage in the subsoil, which is constantly 
saturated with water from underground sources, 
and the contents of the ancient sewers, which are 
badly regulated, often found broken, and the dis- 
tribution of which being very imperfectly known, a 
kind of subterranean marsh is thereby produced. 

Leaving aside, for the moment, the question of 
the Agro Romano, M. Pareto is only too justified 
in insisting that Rome itself cannot be rendered 
healthy, until a perfect network of sewers be 
organised, unless active search be made for the 
numerous springs which now empty themselves into 
the débris and earth which cover ancient Rome, to 
collect and turn them into the sewers, and until by 
a similar process the same be done with all the 
sluggish and stagnant waters which now abound in 
the villas, gardens, and fields, in and about the 
town. 

A project has been started for utilising the 
collected sewage of Rome to irrigate and fertilise 
an extensive tract of ground lower down the 
Tiber. M. Pareto’s remarks on this point 
will come home to many of our readers, who 
have interested themselves in the many sewerage 
schemes brought forward in England. Some parts 
of Rome are only 16 metres above the level of the 
sea, and while, therefore agreeing in the abstract 
advantages of the project, and of the great gain 
to be-obtained when such irrigation can be properly 
and efficiently carried out, he says, however, “I fear 
that we shall see thereby the malaria reproduced 
by the artificial marshes consequent on an ill- 
regulated distribution of the sewerage, after having 
gone to considerable expense in removing that 
caused by the natural marshes.” 

We have only been able to give an imperfect 
notice of M. Pareto’s report, which also contains 
most useful information on the geology and natural 
history of the Agro Romano, and must refer our 
readers to the volume itself, while commending to 
them at the same time the series of publications 
fromthe Ministry of Agriculture, Industry and Com- 
merce, when in want of accurate and detailed in- 
formation on the internal condition and wants of 
Italy; but we cannot take leave of M. Pareto 
without quoting from him the following paragraph, 
which we think ought to bear weight with all who 
press the question of sewerage irrigation in Eng- 
land, on public notice : 

‘*In un paese nuovo per tali pratiche agricole, 
sari ben difficile di ottenere tutte quelle minute 
cure e que’ costosi lavori che sono indispensabili 
onde renderle innoque alla publica salubrita é 
profittevoli in larga scala ai prodotti del suolo.” 


FOREIGN AND COLONIAL NOTES. 

Turkish Guaranteed Railways.—A commission appointed 
for the purpose of devising a more harmonious co-operation 
between the Porte and the Tarishieh guaranteed railway com- 
panies, and giving the Government a more efficient and 
practical control over the lines than it at present exercises, 
has held several sittings at the Ministry of Public Works, 
under the presidency ot Constant Effendi, sub-chief of that 
department. The Government is represented on the com- 
mission by the Minister of Public Works, or his delegates, 
and by the Government railway commissaries, Nihad 
Bey, Haireddin Bey, and Cooper Effendi. The railway com- 








panies are represented, the Smyrna and Aidin, by essrs. 
Cooke and Purser; the Smyrna and Cassaba, b r. Bay- 
liss; the Varna and Rustchuk, by Messrs. Felton and 


Timoni; and the Roumelian, by Mr. Ruhlmann. 


Arms for Turkey.—An American vessel has arrived at 
Constantinople with 700 cases of Winchester repeating 
carbines for the Porte. The new arms, which discharge 17 
shots without re-loading, are intended for the cavalry and 
artillery branches of the Turkish service. 


New York Canals.—lIt is expected that during the ensuing 
season the New York canals will suffer from a greater 
scarcity of water than has ever been experienced. The 
reservoirs, it is stated, were never before so low as they are 
this spring, and the principal dependence for filling them is 
in heavy rains, as there is very little snow on the mountains. 


Gas at Montreal.—Mr. Cathels, of London, has been 
engaged by a new gas company at Montreal. Mr. Cathels 
is expected out at Montreal shortly. 


Adelaide Water Supply.—It is proposed to construct a 
new reservoir in connexion with the water supply of Adelaide. 
A loan of 25,0007. has been authorised for the purpose. 


The Australian Overland Telegraph.—The advices re- 
ceived from Adelaide, South Australia, this week, state that 
telegraphic communication has been restored on the Austra- 
lian Overland Telegraph line as far as Barrow’s Creek, which 
is the most northerly point reached by the southern division 
of the wire. Nothing further has been heard as to the pro- 
gress made towards the establishment of a line of post horses 
over the unfinished portion north of section E. Advices re- 
ceived by way of Java speak of rains and floods as great ob- 
structions to landing stores and stock at the Roper, and to 
subsequent operations. 


Another Great American Bridge.—A bridge on the New 








port and Cincinnati Railroad, 3800 ft. in length, and 109 ft. 
above the water, has been built under the direction of Mr. J. 
H. Linville, chief engineer of the line. It has been tested 
with five heavy engines and tenders coupled ther. The 
channel span, 420 ft. long (the longest railroad span in the 
United States) deflected on y; in. 


Canadian —_ Railway.—It is reported from Fort 
Garry that the Canadian Pacific Railway surveying party, 
operating east of that place, have found a small but very 
deep lake directly across the line, which will compel them to 
go back some distance, and take a different bearing. 
consequence of this delay, the party are not expected to com- 
plete the survey to Fort Garry until late next summer. 


The Welland Canal.—Improvements are being pushed 
forward along the line of the Welland Canal. Two new 
foot gates, at lock 25, have been put in in place of the old 
ones. 


Blenheim and Picton (N. Z.) Railway.—Messrs. Brogden 
and Co. have tendered for the construction of the Blenheim 
— — Railway at 106,0007. The original estimate was 

,0002. 


Western Australia.—Opinion in Western Australia ap- 
pears to be in favour of a loan for public works. Rich 
minerals in the north, large forests in the south, and 
——s lands in the central parts of the settled portions 
of the colony cannot be worked to advantage without greater 
facilities of communication, such as nil be afforded by the 
construction of jetties, railways, and other useful works. 

"Pennsylvania Railroad C ny.—This company has 
taken possession of its new building, at the south-east corner 
of Fourth-street and Willing’s-alley, Philadelphia, where in 
future its business will be transacted. The edifice is one of 
great size, and contains every appliance necessary for an 
undertaking of the figantic proportions to which the 
Pennsylvania Railroad has grown. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MiIppLEsBRroveH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was again a 
large attendance on ’Change at Middlesbrough. Business 
was brisk, and prices were stiffer. Pig iron is still bought at 
95s. per ton, No. 3, but a great many firms decline to quote 
less than 100s. for that quality. There is every reason to 
belive that as the shipping season advances the prices will 
increase. Brokers experience the greatest difficulty in pro- 
curing iron in sufficient quantities to supply the shipments. 
It is no uncommon thing for steamers to be kept waiting in 
the Tees for two or three days for iron. Under such cir- 
cumstances it is not surprising that the quotations have an 
rome tendency. With a total make of nearly 170,000 tons 
of Cleveland pig iron, and such a scarcity in the face of that 
enormous production, it is unnecessary to explain to the 
readers of ENGINEERING that the greatest possible activity 

prevails in every branch of the staple trade. 


The Finished Iron Trade..-There is a better demand for 
rails; plates and angle iron are in great request ; and bars, 
rods, hoops, and shects find a ready market. All the finished 
iron works have orders on hand which will occupy them for 
several months. 


The Wages Question.—Nothing further has been definitely 
stated about the question of the wages of the ironworkers. 
They will be offered an advance, but what the amount of 
that advance may be has not yet been mentioned. Witha 
machinery like the Board of Arbitration in the North of 
England there is no apprehension of difficulty in settling the 
matter to the satisfaction of both masters and men. 


Danks’s Furnace.—In all parts of the country Danks’s 

uddling furnace is attracting the attention of ironmakers. 
ft is very much to be regretted that a section of the iron- 
masters should dispute the right of Mr. Danks charging a 
royalty upon his excellent furnace. Those gentlemen, it is 
stated, intend erecting furnaces and making iron without 
considering Mr. Danks in any way. The position which Mr. 
Danks has taken will have to be considered in a law court, 
and it is generally hoped that that gentleman may legally 
establish his right to charge for the brainwork which has 
resulted in the puddling of iron by machinery. We are glad 
to hear that several firms in the Middlesbrough district have 
honourably arranged with Mr. Danks for permission to erect 
anumber of his furnaces. Messrs. Hopkins, Gilkes, and 
Co., the North of England Industrial Iron Company, and 
the Erimus Company, who have secured a site at Middles- 
brough, have all made satisfactory terms with Mr. Danks. 
Another company is being formed in Middlesbrough for the 
purpose of erecting a large number of Danks’s furnaces. 


The Tramway Question.—Both in Stockton and Middles- 
brough the question of laying down street tramways is being 
considered by the authorities of those towns. The public 
greatly need additional means of communication, and the 
tramways would supply that need. 


Engineering and Shipbuilding —Throughout the North of 
England great activity ——_ in those important industries. 
All the engineering establishments are full of work of every 
description. The shipyards on the north-east coast present 
the most lively appearance. Ships of every size lie in dif- 
ferent stages of cunstruction, and as rapidly as one leaves the 
stocks the ribs of another are put down. Owing to the un- 
usual briskness in iron shipbuilding, the marine engine 
builders are kept working night and day in many cases, and 
have orders on hand that will keop them occupied until next 
year. Amongst the busiest are Blair and Co., of Stockton, 

i i ds. Bridge builders have more 
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orders than they had some time ago. 
A New Bank at Middlesbrough.— ‘lhe North-Eastern 
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Company, in course of formation, are to have their 
at Newcastle-on-Tyne and Middlesbrough. 
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METHOD OF CONSTRUCTING SUBAQUEOUS FOUNDATIONS, 


DESIGNED BY MR. JOHN WRIGHT, ENGINEER, ROCHESTER. 
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Fra. 2. Fie. 3. 


Ir is upwards of twenty years since the method of sinking 
cylinders for foundations by the use of compressed air was 
employed at Rochester Bridge, and since that time the 
principle, although universally adopted for the use for which 
it was originally Sulened, has been employed but little for 
other purposes, except in a few cases where by use of large 
bells or caissons, foundations of great dimensions have been 
executed ; but in every case the work has been confined to 
the size of the bell. A means by which this might be effected 
was proposed by Mr. John Wright some years since, when 
resident engineer upon the Rochester Bridge. Mr. Wright 
first suggested the use of compressed air for that work, but 
his proposal was never brought ayn | into notice. By 
it ooteen, it is quite practicable to build masonry or la 
brickwork in mortar or cement, and to preserve the bon 
without break of any kind in very great depths of water, the 
work being carried on dry, and open to inspection at all times 
without the use of cof 8. 

The caisson having been lowered into ition where a 
section of a foundation is to be constructed, the water is forced 
out in the usual manner, and the work of the foundation 
proceeded with, the section of the work being made some- 
what shorter than the diameter of the caisson, in order that 
the latter may be lifted and moved a distance after one 
section of the work has been completed. ‘This having been 
done a second length may be constructed in a similar 
manner, leaving space between the two sections. An 
number of sections of the work may thus be constructed, 
leaving spaces between the contiguous lengths of the work, 
in order to complete which and make the structure contin- 
uous, the caisson is moved over the space between two sec- 
tions in order that the former may be filled up. These 
spaces may, however, be closed immediately after one has been 
formed by the construction of a second length of the work. 
When the caisson or bell has been brought over a space be- 
tween two sections of the work, and the air has fo out the 
water, a cofferdam is made by closing in the ends of the gap 
in such a manner as to allow of the water being pumped out, 
and when this has been accomplished, the work of joining up 
the two adjacent lengths can with, inside the 


caisson. 

Recently Mr. Wright has made certain modifications in 
his previous invention in order to provide a means by which 
tunnels can be constructed on the beds of rivers or in other 
waters, to obviate the necessity of having any thickness of 
earth between the top of a tunnel the bottom of the 
river, and at the same time to remove all danger to the work 
in progress, from fissures or faults in the ground, it being only 
necessary that the bottom should have sufficient solidity to 
bear the weight of the tunnel when complete. For this pur- 
pose, caissons or bells open at the bottom, and from which the 
water is kept out by air under pressure are employed, and a 
continuous foundation can be formed in the following 
manner. 

Upon a continuous substructure, formed as described, the 
tunnel is constructed in horizontal courses in a similar manner 
except that, instead of the sections being made solid they are 
now formed of a sufficient width for purpose, a bell of 
suitable size bei - sy While the upper part of the 

being 


first course of built separately within 
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the bell, a portion of the invert, or so much of the tunnel as 
is to be contained in the height of the lower block is formed, 
the hollow of the invert thus made being filled in with 
— to the full height of the block. In the manner just 
escribed, the sides of the tunnel may be formed in suitably 
sha blocks, care being taken that the space contained 
within the sides is filled with clay as the work proceeds, until 
the tunnel is completed by arched blocks forming the roofs, 
and when the joints are all made good, the puddle can be re- 
moved, leaving the work finished. In Fig. 1 of the above 
engraving the method of constructing a tunnel is shown, and 
the positions of the bell during different stages of the work 
will be seen. In the first course, Fig. 1, the bell is resting on 
the bottom of the river or trench, and a number of blocks have 
been laid within it, the earth having been excavated and the 
block of concrete or masonry constructed, in which the invert 
ofa tunnel formed in cast-iron segments is shown in the 
corresponding cross section which also shows the hollow filled 
in with clay. Between this and the adjacent block the 
interval is full of water before the stanks at each end have 
been applied and the water pumped out, an operation which 
cannot be performed until the bell is placed over it for the 
next course. 

The cross section of the second course, Fig. 3, is shown 
with an additional height of segments fixed, and filled in 
with clay, as in the first course, and it will be understood 
that in constructing this second course the bell is placed over 
the intervals left in the first. The compressed air will force 
and keep out the water to the level of the top of the first 
course, and the water in the interval, when the stanks at 
each end are applied, can be pumped out from the space 
into the river. As soon as the water is thus pumped 
out the concrete or brickwork completing the block of 
the lower course can be put in, and the cast-iron segments 
connecting those of the adjoining blocks fixed in place, 
and the first course finished ; but before removing the bell 
the block for the second course can be built, as shown in 
the section ; the bell will then be moved forward over the 
next interval in the first course, andl made good, and 
another block of the second course constructed, an interval 
being left over the centre of a block in the first course, to be 
pumped out and made as described, and so on, until 
the whole work is completed, as shown in the different sec- 
tions, Figs. 4 to 6, the last of which shows the tunnel com- 
meee within a block of concrete, and filled with clay, that may 

removed as the work proceeds, provided there is a sufficient 
amount left to prevent the water flowing through to fill in 
the intervals before they are made Instead of con- 
structing the tunnel of concrete, with an interior of cast 
iron, it may formed of concrete alone, or of concrete lined 
with mo blocks of artificial stone ; blocks of Ransome’s 
artificial stone would apparently be very suitable for the 
purpose. The caisson or bell can readily be raised and 
shifted from place to place by a traveller running upon 
rails ona staging su on piles, as shown i the 
traveller being fitted up with a suitable engine 

. Inside the bell a tank or hopper is fixed, 
section, Fig. 7, and from this a shaft rises 
top of the bell to above the surface of 
being open at each end, and dipping 
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the mouth of the hopper. The shaft and aoe are always 
kept filled with water, a stream being supplied continuous! 

by ponee. By this means the escape of air from the be 

will be prevented, although it is in excess of the pressure 
corresponding to the height of the water between the sur- 
faces of the water in the hopper and that of the river, because 
if the hopper is always kept full by the extra supply, the 
water init can never be depressed below the bottom of the 
shaft, and thus air cannot escape through it. Within this 
shaft is contained a set of revolving buckets, as shown, by 
which all earth excavated from the bottom of the bell, and 
thrown into the hopper, can be drawn up, so that by this 
means the work of excavation can be carried on rapidly. 
The endless chain of buckets is driven, as shown, by gearing 
and an endless driving belt from the engine, cnsatal by the 
traveller. By the same, or by an additional shaft and hopper, 
materials may be lowered, perfectly , into the bell through 
the water, in buckets having a tight lid so hinged that 
when shut the edges of the lid shall overlap those of the 
bucket so far that the air contained within may prevent 
the water rising up to the edge of the bucket. By this 
means no icular care is required in ane oe lid. The 
caisson or bell is also provided with another shaft, rising up 
from it above the water level, and which carries a chamber at 
its upper end, fitted up with ordinary air locks. This shaft 
and chamber are shown in the sections of caissons inFig. 1. 








Costixy Guys.—In these days of costly armaments for 
offensive and defensive warfare, we give our readers the 
latest prices at which our wrought-iron, steel-lined, muzzle- 
loading rifled guns are produced, and charged for to Im- 
perial Government departments, minus their sights and 
elevating — but including the cost of their proof : 12 in. 
600-pounder guns, 22 tons weight, 26277. each; 12in. 600- 
pounder guns, 25 tons weight, 1997/. each; 1lin. 600- 
pounder guns, 25 tons weight, 1893/. each; 10in. 400- 
pounder guns, 18 tons weight, 1305/. each; 9 in. 250- 
pounder guns, 12 tons weight, 9127. each; 8in. 180- 
pounder 9 tons weight, 6937. each; 7 in. 115-pounder 

, 7 tons weight, 5607. each; 7in. 116-pounder guns, 

& tons weight, 1. each ; 64-pounder tons weight, 
2401. each; 9-pounder guns, a 1. each; 9-pounder 
guns, 6cwt., 782 each. In round numbers these prices 
show an increase of 400 per cent. over what cast-iron guns 
cost, that is, taking the old standard for cast-iron guns of 
. Surely, in view of these figures, we are 

justi in again calling attention to the fact of many 
of these costly guns have had their A, or inside tubes 
split in the lines of Se os after an nificant 
number of rounds had been , thereby clearly indicat- 
ing fault in their rifling. There can be no question as to 
the superiority of the present manufacture of our iron 
and steel built-up guns over that of the system y 
adopted, nor as to the very large saving to the country 
effected thereby; but that is not the present question— 
the best system of rifling? Unhesitatingly 
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RECENT PATENTS. 


Tue following specifications of completed patents are all 
dated within the year 1871 ; and that year should be given 
in ordering them, at the annexed prices, from the Great 
Seal Patent Office, Chancery-lane. 

(No. 934, 1s. 4d.) Thomas Atkins, of St. Alban’s, patents 
a mode of constructing steam boilers which will be best 
understood by reference to the annexed sketch. The patent 





also includes a form of safety valve, a mercurial regulator 
for governing the supply of air and a complicated arrange- 
ment of butterfly valves intended to be fitted inside a boiler 
flue for the purpose of governing the draught. A method 
of fixing the water tubes by means of a kind of rolling 
caulking tool is also included, this tool forming a slight 
groove in the boiler plate around the end of each tube and 
closing the plate upon the latter. We certainly cannot say 
we like this mode of fixing. The safety valve above referred 
to consists simply of thin discs of fusible metal, so fixed in 
a hollow plug, that they yield when subjected to pressure 
above a certain amount. We see nothing novel in this. 

(No. 948, 8d). William Robert Lake, of Southampton- 
buildings, patents, as the agent of Alexander Winkler, 
of St. Petersburg, and Alexander Zitowitzch, of Kovroff, 
exhausting the steam from steam engines into a reservoir, and 
drawing it thence by an injector and forcing it back into 
the boiler. The patentees state that they use ordinary 
arrangements ‘‘ with the difference that for the supply of 
the boiler the injectors do not absorb water, but steam that 
has been already used by the engine.” If Messrs. Winkler 
and Zitowitzch take the trouble to investigate the matter 
they will find that they have patented perpetual motion in 
disguise, or in other words that their scheme is founded 
upon a fallacy. 

(No. 944, 5s. 4d.) Richard Boyman Boyman, of Park-hill, 
Clapham Park, patents “improvements in constructing 
steam and other ships, boats and aerial machines, so as to 
reduce their resistances.” This is another of Mr. Boyman’s 
formidable specifications, consisting of over a hundred pages 
and filled with his theories and denunciations of the ac- 
cepted laws on fluid resistance. Mr. Boyman states that 
“this specification is written for the advancement of 
human learning, and, therefore, for the benefit of mankind ;” 
but those who object to patent specifications being prepared 
in this style (and we are amongst the number) may be 
gratified to hear that Mr. Boyman asserts that the alleged 
discovery to which this patent refers is ‘‘the last discovery 
that will be made by me in this life.” Mr. Boyman adds 
“ Laus Deo” :—the exclamation is appropriate. 

(No. 953, 10d.) James Clark, of Blaina, patents 
arrangements of continuous rolling mills in which the bar to 
be rolled passes successively between a series of pairs of rolls 
placed one behind the other, each pair having two grooves 
formed in them, so that two bars can be rolled simultane- 
ously. In some cases the alternafe pairs of rolls are 
arranged with their axes at right angles to the others. The 
patent also includes a mode of rolling bars from a con- 
tinuously cast steel ingot, the heated metal being carried 
forward to the rolls by a travelling portion of the mould, 
on which tke metal is continuously poured. We have 
strong doubts as to the practicability of Mr, Clark’s plan. 

(No. 962, 10d.) Thomas Halliday, of Dalbeattie, patents 
modes of constructing furnaces for heating brewers’ coppers, 
&e. _According to this plan the copper is placed at any 
required level—on the first or second floor for instance— 
while the firegrate is arranged on the ground floor, and a 
flue is led straight up from it to the underside of the copper, 
this flue being constructed just above the fuel chambers 
and openings for the admission of air being provided just 
above the point of construction. This arrangement appears 
to be very far from being fitted to get a good result from 
the fuel expended. 

(No. 965, 8d.) Gustav Siemssen, of Stockholm, patents 
& form of “‘aero-pyrometer,” for measuring temperatures 
between wide limits. This instrument is constructed so 
_— ‘the pressure obtained by the expansive action of 
—s air or other suitable permanently elastic gas in a 
Slosed vessel or chamber is caused to force a column of 


mercury or other fluid from a second vessel or chamber up 
a graduated tube closed at the upper end,” thus indicating 
the temperature to which the expanding gas has been ex- 
posed. 

(No. 967, 10d.) William Nichols, of Old Victoria 
Foundry, Leeds, and William Short Batley, of Park Gate, 
near Rotherham, patent an arrangement of travelling plates 
for conveying blocks of clay from a pug mill or other 
moulding apparatus to a brick press, these travelling plates 
being driven so as to feed the press regularly. 

(No. 976, 10d.) William Bradbury, of Prestwich, and 
Henry Whittaker, of Manchester, patent modes of con- 
structing the stiltages of packing and baling presses, which 
we could not describe briefly. 


NOTES FROM GERMANY. 
Bonn, April 15, 1872. 
BALLOONING FoR PurPosEs or Wan. 

ALTHOUGH balleons have been employed in warfare, par- 
ticularly for reconnoitring purposes, for a long time, by the 
Austrians before the battle of Solferino, aerostation has 
never been favourably looked upon in the Prussian army. 
Only after the late war had been declared a hot haste trial 
was made, which, however, ended in complete failure. But 
since the comparative successes of the French aéronauts 
were properly valued, even the Prussian authorities began 
carefully to consider the subject, and attached to the 
corps of engineers a company of aérostats is actually under 
formation. When, in August, 1870, the first attempt at 
usicg a balloon was made at Cologne, two detachments of 
twenty men and one officer each were formed, and drilled 
under the directions of Mr. Coxwell and his assistant, Mr. 
Barker. Each detachment received a carriage containing a 
Charliére balloon, of about 772 cubic metres capacity, an 
anchor, ropes, lines, blankets, flags for signalling, thirty-six 
sand-sacks, and a Davy lamp. The balloons were about 
39 ft. 6 in. high, and 13 ft. wide, and from September Ist 
to 5th trials were made at Nippes, asuburb of Cologne, when 
the balloon was fitted there at the gasworks, and, fastened 
to a rope, went up a captive to a height of 370 ft. Some 
days later the detachments were sent to Strasbourg, where 
a trial was made at Bischweiler with common gas, when 
the balloon rose to a height of 1220 ft. As, however, 
nearer to the fortress no gasworks existed, the balloon 
was to be used at Suffelsweiherheim, where it was to be 
filled with hydrogen gas, made on the spot in large wine 
casks from spelter and sulphuric acid. Thirty hundred- 
weight of the former, and 25 cwt. of the latter were used, 
and, after three days of manipulation, the balloon was still 
incompletely filled, and an attempt to rise with it ended in 
complete failure. The military authorities were disgusted 
with these proceedings, and sent the detachments off to 
Paris, where they were completely forgotten. This is, in 
short, the history of the only balloon trial with the Prussian 
army. Though the late experiment of M. Dupuy de Léme 
at Vincennes seems to show that balloons can be made 
governable to some extent, perhaps only the sanguine 
mind of a Frenchman realises at present the possibility of 
using such instruments in real warfare. But the only safe 
balloon for a long time to come will be the captive balloon, 
such as sensational people have delighted in at the Champs 
Elysées, at 1s. a lift, and even if its use were limited for re- 
counoitring only, no little advantage could be derived from 
a contrivance able to establish an observatory 1000 ft. high 
at any time and any place that may bedesired. It appears 
that the schemes for constructing such balloons for use in 
the field run still in two opposite directions. The one 
makes use of heated air, after the Mongolfier-principle, and 
applies petroleum as the heating agent. This scheme seems 
to be recommended by its great simplicity. The other 
wishes not entirely to discard closed balloons upon the 
Charliére system, and wants to apply common lighting gas, 
which, however, is stored up in large gasholders, compressed 
to about 20 atmospheres. These gasholders, mounted like 
pontoons upon carriages, may be transported to any 
place, when its gas is used for the filling of a balloon, 
and the empty vessels are refilled at the gasworks of the 
next town by means of simple forcing pumps, which are 
connected with each van or carriage. Thus a movable 
gasholder for 50 cubic feet of compressed gas, which 
would yield 1000 cubic feet at atmospheric pressure, if 
boiler-shapcd, with hemispherical ends, would be 22 ft. 
long, and 3 ft. 3 in. in diameter, and eight such vessels 
would be required to fill a balloon of the type tried before 
Strasbourg. There is no doubt if such arrangements were 
adopted that the filling of a balloon with stored-up gas 
would be done in a very short time, and it seems it would 
be more convenient to the persons charged with these lofty 
observations to be gradually hauled down again to the 
safe and steady ground, than to come down like a shot 
from the Mongolfier, only supported by a parachute. 
Whichever scheme, however, military engineers will finally 
adopt, it seems high time that the subject should be at last 
carefully considered, 


InpusTRiAL HALL at Munica. 

A few weeks ago a meeting of technical and industrial 
gentlemen of influence was held at Munich to consider the 
feasibility of erecting a permanent industrial exhibition, an 
Industriehalle, in the upper Eschen-Allee, on Dultplatz, in 





that city. This proposition and the plans of Professor 





Lange found much favour, and it was resolved to raise a 
capital of 250,000 florins for this purpose in shares, which 
will bear 4 per cent. interest. The King of Bavaria sup- 
ports this scheme, and has subscribed for 10,000 florins out 
of his private purse. The hall is to contain a large saloon 
of an area of 6000 square feet for the purposes of the 
exhibition only, besides general assembly rooms of 3000 
square feet, library, reading-rooms, drawing-rooms, re- 
staurant, &c.; and if carried out after the original design 
will considerably add to the attractions of Munich. 


FremrrG Mininc ACADEMY. 

The Freiberg Mining Academy, in Saxony, was this 
winter frequented by 53 students, of whom 12 were 
Saxons and 41 foreigners. Among the number of the latter 
were 14 North Americans, 4 South Americans, 8 Germans, 
Austrians, and Switzers, and the rest Englishmen, Russians, 
{talians, and Norwegians. Instead of the old professor for 
mining, Vergrath Gaetzschmann, who has retired, Pro- 
fessor C. G. Kreischer, formerly director of the Mining 
School at Zwickau, occupies now this chair. Besides 
Zwickau other mining schools exist at Freiberg and Alten- 
beri, in Saxony, for the education of mining captains and 

oremen, 


NOMINAL HORSE POWER.* 
By J. McFaruanx Gray, M.I.M.E. and N.A. 

“ NoMINnaL horse power” means “a name for the horse 
power,” and no other name has so often provoked the inquiry, 
“ What’s ina name?” Until it become law that children 
shall be numbered like magazines in order of their publica- 
tion, it will not signify whether Tom, Dick, or Harry be the 
designation of any individual specimen of the genus homo. 
these are names in which we expect to find nothing, and we 
ure not disappointed. But, the name for the horse power of 
an engine ought not to be in the category of meaningless 
words, for that which bears the stamp of measurement must 
either enlighten or deceive. 

The system of measurement of nominal horse power was 
introduced by Watt, and was an average representation of 
the actual horse pees of an engine at that time, when 7 lb. 
steam was thought high pressure. But 7 times 7 is now the 
average pressure, and 70 times 7 is that to which many think 
we are drifting. The standard of Watt is, therefore, now 
quite inappropriate, and the reply to “‘ What is in it ?” is, 
~ It tells us within from 150 to 400 per cent. what is the in- 
dicated horse power of the engine.” 

A readjustment of the standerd is at the present time a 
great desideratum, and examples of the shortcomings of the 
common rule are so well known, that I need not, to fortify 
my proposition, introduce here any illustrations of the 
anomalies in its working. The safety of passengers by ocean 
steamers prompts some action on the part of the Board of 
Trade, to ensure that the information, given in the advertise- 
ment sheets of emigrant steamers, is reliable in respect to 
the power of the machinery available to keep the vessel off 
a lee shore. 

I submit the following as a scheme for the rectification 
of the standard nominal horse power of marine engines and 
boilers: 

The source of the power being the fuel, the rate at which 
that can be consumed is the first element in making up the 
power. I have for many years been accustomed to compare 
the steaming power of marine boilers with the total width of 
furnaces simply. I*have found that the tendency is towards 
this simple ratio, 1 ton of steam coals per day consumed per 
1 ft. of width of furnaces, irrespective of the length of bar. 
The firegrate of ocean steamers has, in many cases, been 
shortened from 6 ft. to 5 ft. with an increase of steam-raising 
power. To all rules there are exceptions, and to this there 
is or was, a few years ago, a very remarkable exception. 
One of the Folkestone boats had bars 11 ft. long, and they 
were well fired all along. But this which was practicable on 
a voyage of only two hours would be quite impossible in a 
voyn.re of days, much less weeks. Higher consumption than 
1 ton per foot of width is quite common, but only where the 
boilers are originally too small for the duty required of them, 
and consequently the fires have to be forced to the detriment 
of economy. 

The next element in the power is the quantity of steam 
raised in proportion to the weight of fuel burnt. I will 
assume that the boiler is properly proportioned, and make 
no allowance for deficiency of heating surface. The weight 

of steam is the weight of water evaporated, and for this may 
be taken as the standard of maximum practical efficiency 
10 Ib. of water evaporated by 1 1b. of steam coal. 

The next element is, how far will this steam go towards 
horse power. At a little above atmospheric pressure, viz., at 
18} 1b. above zero, 35lb. of steam per hour will give one 
indicated horse power if applied without loss, and without 
back pressure, and without expansion. Ihe number 35 is 
one already appropriated by engineers for another purpose, 
and it will, therefore, be the more easily remembered for 
this. 

At higher pressures, less than 351b. of steam would give 
1 horse power indicated. At 701b. gross pressure it would 
require only 32.36 lb. But each of these pounds wonld con- 
tain a little more heat and would therefore represent also a 
little more fuel. Evaporating from feed at 120°, the heat to 
be added to make 18 ib. pressure, is 1062 units; and to make 
70 lb., 1086 units must be added. This brings us to the con- 
clusion that the indicated horse power at the higher pressure 
would require 6 per cent. less heat than the other. 

But the temperature of the steam at this higher pressure 
would be 80° in excess of the temperature at the lower pres- 
sure. Efficiency of heating surface depends upon the dif- 
ference between the temperature of the water in the boiler 











* From the Nautical Magazine, April, 1872. 
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and the temperature of the of bustion. 
The conducting power of the metal is also reduced by in- 
crease of temperature and is nearly inversely as the absolute 
temperature of the conducting medium. A difference of 80° 
will therefore make a difference of, say, also 6 cent. on 
the amount of heat abstracted from a given weight of fuel. 
The extension of this calculation to higher temperatures 
ives similar results; we may therefore assume, as being 
practically correct, that the cost in fuel for 1 horse power, 
without expansion and without loss or back pressure, is the 
same at whatever pressure the steam is produced. Further, 
we may, without appreciable error, take this cost as equal to 
the cost of 36 lb. of steam produced at 18} 1b. pressure, and 


that this will require"? =8.5 Ib. of fuel. 


The next element is the reduction in efficiency caused by 
the loss of heat in blowing off where surface condensation is 
not used. As this loss pean to be proportional to the 
effect of the steam when expansively, I will leave it to 
be dealt with after that effect has been calculated. ‘ 

For the effect of expansion, 1 propose to assume that in 
every case the steam will ex in the cylinder to atmo- 
spheric ure, taking that as exactly 15 1b. on the square 
inch. In framing a rule for a standard such as this, we 
must not introduce any factor which does not exist as a 
definite fact. Now, the pressure of steam for which the 
valves are loaded is, at least in passage steamers, a quantity 
so fixed that it can be made available for this purpose. The 
degree of expansion will, therefore, be assumed to be ex- 

ressed numerically by the gross pressure of steam in boiler 
in atmospheres of is ib. Example, 60 pound steam by gauge 


is 60+ 16_ 5 atmospheres, and the expansion would be taken 





as five times. E 
The effect of a given quantity of steam is, by expansion, 


increased by the following multiplier, ae | , where R= 


ratio of expansion, when the steam is used without addin 
heat to it, or astracting heat from it. As any addition o 
heat would be, in general, by steam jacketting, and, there- 
fore, —_ -_ A 4 drawn from the steam itself, = may 
ai i to our purpose as being nearly true, 
a there is or is not a steam jacket. 

This multiplier contains a radical, and, in this form, is 
unsuitable for the calculation of a standard nominal horse 

wer. As a practical approximation to this multiplier, I 

ve constructed the following simpler rule, applicable only 
to 7 from two up to eight times : 

Rule: From the number 18 substract the ratio of expan- 
sion, iy by the ratio, divide by 40 and add .85 or 

RB (18—R) , 25-—effect of expansion, as a multiplier. 


which we will write=E. 
The following Table shows the degree of approximation 


attained by this rule: 
18—R 
R (+) eee (85 + -—) 
R 
2 1.667 1.650 
3 2.034 1.976 
4 2.284 2.250 
5 e 2.474 2.475 
6 2.625 2.650 
7 2.750 wa 2.775 
8 ave 2.856 eee 2.850 
. 9 
For steam above 1201b. gross the formula E=10 — a 
R 
ean be used. 


By mo angen + by we complicated constants, a closer ap- 
imation might have been obtained, but to do so wok 
tionable. 
It is requisite to have this rule in terms of pressure, the 
——_ being carried to atmospheric pressure=15 |b. 
ule: From 270 deduct the gross pressure, multiply by 
the gross pressure, divide by 9000, and add .85. Or, writing 
P for gross pressure— 


—- + .85=effect of expansion, as a multiplier. 
But this rule takes, as yet, no notice of loss by back pres- 
sure or by radiation, or from the variations in the tempera- 
ture of the surface of the cylinder. The loss by back pressure 
per se should be proportionately less as the pressure P in- 
creases. But the other losses will then be proportionately 
ater. When expansion is carried further than to 151b., 
there will in general be an increased effect produced, the loss 
by back pressure will be ——— more, but the ex- 
ternal radiation will not increased. Upon the whole, 
therefore, as a convenient approximation not far 
from the truth, that, including average Setistonap in boiler, 
the total loss of effect will be one-fourth of the evaporating 
power of the boiler. We have, therefore, to uce the 
efficiency of the fuel from 10 1b. of steam to 7} Ib. of steam 
_ pound of coal. Dividing 85 by 7.5 we get 43 Ib. of coal 
‘or an indicated horse power, without expansion and without 
loss. From the ton of cos! per foot of furnace front we will 


therefore have 224° —20 horse power per foot of front. 








24x4 
I pro that this me the nominal horse power of the 
boiler, 20 times the total width of furnaces in feet. 


I now return to the loss by blowing off, where surface 
condensation is not used. Evaporating from feed water at 
temperature 120°, and maintaining the saltness of the water 
in the boiler at twice that of sea water, the heat required per 
pound of steam made is ( writing ¢ for temperature) — 

The latentheat ... 1113 —.7¢ 
Increase of temperature — 120 + ¢§ 1 thesteam used. 
— 120+  ¢ in the water blown off. 


Sum 873 + 1.3¢ total expenditure. 


” 


# — 120 
We have therefore (322.873 
_ of the total effect of the fuel. Calculating this, we 
ve 

At pressure = 1 atmosphere 8 per cent. loss. 

2 atmospheres $ » 

1 ad ” ” 


14.7 oo” 


= expense of blowing off in 


”» 
” » 


” 5 ” 


” 8 ” 16.8 ” ” 

On referring to the table given before for the effect of expan- 
sion, it will be found that these numbers are just six times those 
iven for the effect of expansion. In general, all new engines 

ve surface condensers, and for these there will be no re- 
duction for blowing off. There is, however, always some loss 
from this, even with surface condensers, but this, and a sup- 
posed equal amount by which in practice the blowing off, 
without surface condensers, will, in practice, exceed the rule 
I have given, I include in the one-fourth deducted for losses in 

eneral. 
, If we write E for the effect of expansion, we have for the 
effect of blowing off the salt, the multiple which we will 
write 


We have now reached the engine, and the only measure- 
ment of which we can make any use is the diameter of the 
the cylinder. The — of the piston, the degree of expan- 
sion, the proportion between cylinders in compound engines, 
the size of intermediate receiver, the angle of the cranks, are 
all to some extent elements involved in the expression of the 
horse power of the engine; but these in different engines 
vary so indefinitely that no standard can be based upon 
them. Knowing well that the engine would slip from me, I 
took the firmer hold upon the boiler, so that we would be 
almost independent of the engine, so far as mere power of 
machinery is inquired after. 

The rule at present adopted for nominal horse power is 
30 circular inches of piston per nominal horse power, in- 
cluding all cylinders. This is the commervial nominal horse 
power on the Clyde and in the North of England. It repre- 
sents the horse power of 7 Ib. effective pressure per square 
inch, and a spiel of piston 200 ft. per minute. 

But on the Thames the nominal horse power is taken at 
the same pressure 7 lb. and at a speed of piston contracted 
for. Eighteen or twenty circular inches of piston, sometimes 
less, is there a nominal horse power. 

I propose, as nominal horse power of engine, 10 circular 
inches of piston area, counting only the low pressure pistons 
in compound engines. This corresponds with 300 ft. piston 
speed, and 14 Ib. pressure effective. 

The high pressure cylinders do not add to the power of 
the engine. A horse is no higher because you have used a 
stepping-stone to get on his back ; the stone is not added to 
the height of the horse. So with the compound engine ; the 
high pressure cylinder is only a stepping-stone dividing the 
work to be done, but not adding to it. To include all the 
cylinders may or may not be a convenience in the buying 
and selling of engines, but in a rule for horse power it intro- 
duces confusion, and I apprehend that, even commercially, 
the high pressure cylinders have no more claim to be included 
than the surface condensers, or any other adjunct distinguish- 
ing a type of engine. 

As nominal indicated horse power, I propose to add to- 
gether the nominal horse power of the boiler and the nominal 


horse power of the engine. That is, N.L.H.P.— r+20 F, 


where D? is the sum of the squares of the diameters of the 
cylinders, and where there is surface condensation. When 
there is not surface condensation the pressure will seldom exceed 
80 lb. steam by gauge, and I therefore, neglecting the pres- 


sure, write N.I.I.P. = a <* 17} F, where there is jet conden- 


sation. 

This rule will run to be nearly equal to taking the 
speed of piston at 200 ft., and the effective pressure at 28 Ib. 
per square inch. The pressure is high, but 300 is now a low 
speed, and as the rule is not expected to be the true measure 
of power, but only an understood and convenient standard 
of reference, its position, a good deal above the old school 
and a little below the new practice, may be found a suitable 


one. 
But I have also given a rule for nominal expansion horse 
power. I propose that this should differ from nominal horse 
power of engine, and take notice of the pressure to which the 
safety valves are loaded. Ido not think it necessary that 
all of these should be established as rules, but I have brought 
them forward under distinct names to show the different 
ways in which we might work out the required improvement 
in nominal horse power. In applying the rule for nominal 
expansion horse power, I propose to alter the value of P in 
the proportion that the nominal horse power of the engine is 
reater or less than that of the boiler. The reduction for 
low off will also be made on the altered P for convenience 
in working out the calculation, and also because that by 
doing so we slightly increase the effect when the degree of 
expansion is reduced and decrease the effect when the degree 
of expansion is unduly increased. When there is not surface 
condensation, there is not this compensating element in the 
rule. But it will generally be found that where surface con- 
densation is used, the engines will be fitted with steam jackets 
and other adjuncts which will maintain the efficiency nearly 
equal to that given by the rule when the engines are larger, 
and will not so much required, although still costing 
nearly as much when the engines are smaller. Therefore, 
the diminished loss by back pressure is in a measure counter- 
balanced by the — proportional cost of jacketting and 
other adjuncts. I therefore think, that, without erring in a 
degree, we | A= aac apply the rule as for a 
0 


—_ 

The following condensed statement of these rules and ex- 

ae of the letters and examples will make clearer what 
been discussed in this paper :— 











D?=Sum of squares of diameters of cylinders—, 
include the high-pressure cylinders of compounds). do not 
F=Sum of widths of furnaces in feet. 


D* _ Nominal horse power of engine. 


20F=Nominal horse power of boiler. 
D* .. 20F=Nominal indicated horse power with surface 


1¢ 
condensation. 

a + 17} F = Nominal indicated horse power with je 
condensation. 

To illustrate these rules, take a pair of surface-condensing 
engines, 72 in. cylinders, with boilers having 76 ft. total 
width of furnaces. 

D?=72x72 x 2=10368. 


Nominal horse power of engines => =1036.8 
Nominal horse power of boilers 20x 76=1520 


Nominal indicated horse power 2556.8 
Again, take two sets of compound engines, low pressure 
cylinders 78 in. boiler, having 72 ft. total width of furnaces, 
D?2=78 x78 x 2=12168. 
Nominal horse power of engines =? - =12168 


Nominal horse power of boilers=20 x 72=1440 
Nominal indicated horse power = 2656.8 

These results agree very closely with what is the average 
indicated horse are in engines corresponding to these 
dimensions, and I think they satisfy almost every condition 
essential for a system of nominal horse power of marine 
engines. The calculation is simple, the data are fixed 
quantities generally known, and the results agree fairly with 
average practice. Further, the present nominal horse power 
can be easily transferred into the above. 

The other part of my paper is written in reply to those 
who may seek a rule that will take notice of pressure and 
expansion. If it is thought desirable to include these as 
elements in the calculation, the following are the rules I 
offer: 

D2 and F are used as above. : 
P = Gross pam on safety valve, including atmosphere 
=16 lb. 

Pe, : 

~~ 200F 
E =Effect of expansion as a multiplier, and is the “ Nominal 
Steam Co-efficient.” 

(270—p) +.85 
9000 
S = Proportion of evaporative power of fuel available, after 
deducting for the blowing off the salt, when there is 
not a surface condenser. 
g —_100-6E 
100 


Nominal expansion horse power=20 F E, with surface con- 
densation. a 
Nominal expansion horse power=20 F S E, with jet con- 

denser. sa 
Take the same examples as before, two cylinders 72 in.; 
total furnace width=76 ft.; steam, 40 lb., with surface con- 
densers. 
P =404+15=55 
Dt 72X72X2) 5587.5 


~ 200 F-20076 
E =p C7—P) +. 95— 87-5 (270—87-5) . 95-—1.8187 
9000 9000 
This represents the nominal steam co-efficient, and 43 
divided by this will give the nominal consumption per indi- 
4.666 _»9 56 1b. per hour. 
1.8187 


Nominal expansion horse power, or N. E. H. P.=20x76x 
1,8187=2764. ; me 
And if with jet condensation, it would be this multiplied 


by S 
s= 


E=p 








cated horse power—viz., 





100— (6X1-8187)_ go) 
100 


N. E. H. P.=2764x .891=2463. yer 
Try now the compound engine, the same as before, 78in. 

cylinders, 72 ft. of furnace width, steam 60 lb. 

P=60 + 15=75 


D2 78x78x2_. 
=—.P 2S onan 20 One 
P 200 £ 200 x72 ; 
270— 3.4 (270—63.4, gx 9.39 
B=? CM—p) . g5 — 83.4 (270-634, g5—2. 
9000 + 9000 


and 43 divided by 
per indica 
power or 


This is the nominal steam coefficient, 
2.3 gives 2.0241b. the nominal consumption 
horse power per hour. Nominal expansion horse 
N.E.H.P.= 20x 72 x 2. oo 

sults 2764 an I 
m1, indicated horse power of engines havin these 
dimensions. I have not referred at all to non-con aat 
engines. When the rule for the others has been a 
fixed, it will be easy to make a modification of it app 
to non-condensing engines with a blast — ws 

In conclusion, 1 beg leave to state that offer : ‘ 
written on this subject as a contribution towards a | or 
of the question—not as the settlement itself. I shal \ = 
if by the publication of this paper others of more ab _ y bee 
induced to take this matter in hand, and by their i —_ 
secure the general adoption of reasonable rules for nom 
horse power. 


agree very closely with the 
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ROTARY MORTISING MACHINE FOR THE ERIE RAILWAY CARRIAGE WORKS. 


CONSTRUCTED BY MESSRS. RICHARDS, LONDON, AND KELLEY, ENGINEERS, PHILADELPHIA. 
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We give above an engraving showing end and side 
elevations of a rotary mortising machine, now being built 
for the Erie Railway Carriage Works, at Erie, U.S., b 
Messrs. Richards, London, and Kelley, engineers, Philadel- 

hia. The scale is ,),th=%in.—1ft. The carriage, which 
is 30 ft. long, is broken in the engraving. It can be 
moved either by hand, or by power, as may be needed. For 
short movement and accurate adjustment, the hand move- 
ment is used, for long movement in loading or unloading 
the timber the power feed is employed. Standing in one 
position, the operator can reach and perform all the various 
adjustments, consisting of power and hand feed for the 
carriage end, and lateral adjustment of the cutter spindle, 
and the stops for both movements. 

By the lateral movement of the spindle, and the longitu- 
dinal movement of the carriage, mortises of any length or 
depth are cut very rapidly, while by the system of gauges, 
or stops, seen on the front of the carriage, and on the top of 
the spindle frame, in the end view, their position is deter- 
mined with great accuracy, and without “ laying out” the 
timber. The bearings are of hard brass, the spindles of steel, 
and all the parts fitted to stand high speed which, from the 
small diameter of the cutting tools, is as great ae possible. 

This system of mortising has become a popular one, for 
the reason that it avoids the shock and jar of recipro- 
eating machines, which are more subject to breakage and 
derangement; and for the heavier class of work, it is safe to 
assume that under recent improvements in rotary machines, 
and the better facilities they offer for handling material, 
they will to a large extent supplant those with reciprocating 
motion. 

In wood-cutting machinery the high speed of the tools is 
a sufficient reason for —— all the operations as far 
as sible by rotary action. In carpenters’ and joiners’ 
valk, and cabinet work, however, where the mortises are 
small, the reciprocating machines have many advantages, 
and on account of the light weight of the reciprocating parts 
are in a degree free from the objections that apply to heavier 
machines. 








THE NEW SOUTH DOCK. 


At the meeting of the Institution of Civil Engineers, held 
on the 16th instant, T. Hawksley, Esq , President, in the 
chair, a description was read of ‘“‘ The New South Dock, in 
the Isle of Dogs, forming part of the West India Docks,” 
by Mr. L. F. Vernon-Harcourt, M.A., M.inst.C.E. Of this 
description the following is an abstract: 

The works referred to in this communication were con- 
structed on the site of the City Canal, the timber pond, and 
oo land. They comprise a dock of 26} acres, joined to 
a basin of 5% acres, by a passage with reverse gates. The 
western entrance to the canal from the river Thames was 
retained, but at the eastern extremity a new entrance had 
been formed, leading from the basin to the river. On the 
south side of the dock, foundations for five warehouses had 
been prepared, and the superstructure erected on three of 
them, with a quay shed in front. The main dock was 
2660 ft. in length, 450 ft. in breadth, and had quay walls all 
round it. The bottom of the dock, which was covered through- 
out with a layer of puddle, was 29 ft. below Trinity high 
water, and the surface of the quay was 5 ft. 10} in. above the 
same level. On the north side of the dock there were sixteen 
timber jetties, affording accommodation for 32 vessels, and 
opposite each jetty, in the line of the centre of the dock, were 
buoys for mooring the vessels. 

e dock walls were composed partly of brickwork and 
partly of concrete. Upon a concrete foundation, front, cross 
and back walls were built of brickwork, the intermediate 
pockets being filled with concrete. The back wall was only 
14 in. thick, its chief use having been to keep the concrete 
in place until it became consolidated. The walls were built 
ah about 4 ft. 6 in. at a time, and the kets were then 
filled with concrete to the level of the walls, before another 
stage was commenced. The e between the dock and 
the basin was 176 ft. long and 55 ft. wide; and having two 
— reverse gates, the level of the water either in the 

k or in the basin could be raised or lowered independently 
of one another. This was important to the satisfactory work- 
ng of the t wo entrances, as high water did not occur at 
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both at the same time. The foundations of the walls and of 
the floor of the passage consisted of concrete, the walls them- 
selves being generally composed of solid brickwork, and the 
bottom of the passage being paved with ashlar masonry. The 
heel-post stones, the hollow quoins, and the cills were of 
granite; while the remainder of the stone-work was of 
Bramley Fall. The gates in the passage were of iron, with 
the exception of the heel-posts, the meeting-posts, and the 
cill pieces, which were of greenheart timber. The gates were 
cellular, having two skins formed of iron plates, separated 
by, and rivetted to horizontal and vertical ribs. The skins 
were curved outwards, being ares of circles whose radii were 
60 ft. and 120 ft.; but the cill pieces were straight and met 
at an angle of 126° in the centre of passage. Each gate was 
erected on the floor, only a few feet from its ultimate posi- 
tion, and was tested by being filled with water. After being 
moved into their places, sufficient water was introduced into 
the gates to counterbalance their tendency to float. The 
basin was 600 ft. long and 370 ft. wide, and was surrounded 
by a quay wall, precisely similar to the dock wall. The 
principal object of the basin was to serve as an immense lock 
during a rising tide; the water level being drawn down to 
that of tho river when the tide had risen sufficiently, the 
gates were opened and the vessels brought in, or vice versd, 
until high water, when the gates were closed and the vessels 
in the basin could be passed into the dock at leisure. By 
this arrangement the water in the main dock could be kept 
at a uniform level. The new east entrance lock, connecting 
the basin with the river, was 300 ft. long between the gates 
and 50 ft. wide. The bottom consisted of a segmental brick 
invert laid on a concrete foundation, with springing stones of 
Bramley Fall; while the gate floors and aprons outside the 
gates were of ashlar masonry. Being constructed upon the 
site of the old lock, the north wall of that lock was allowed 
to remain, and a new wall 9 ft. thick was built in front of it. 
The brickwork of the south wall of the old lock was so solid 
that blasting had to be resorted to for removing it. For the 
purpose of filling and emptying the lock, and also for lower- 
ing the level of the water in the basin, there were sluices in 
the walls of each side at both pair of gates, in addition to 
sluices in the gates themselves. Beyond the entrance gates 
there were four outlets on each side, distributed along the 
walls so as to serve for clearing away any mud which 
accumulated on the apron. 

The portion of the Blackwall and Millwall Extension 
Railway, which passed through the land belonging to the 
West India Dock Company, was carried out during the 
period of the execution of the other works. In this short 
distance, three swing bridges had to be constructed; two 
over the Blackwall Basin locks being for two lines of way ;— 
one line being for the use of the East and West India Dock 
Company, and branching off to the north quay of the south 
dock ; the other belonging to the Blackwall and Millwall 
Extension Railway, and going over the passage bridge, 
which was, therefore, only constructed for one line of way. 
The width of the Blackwall Basin locks was 43 ft.; as how- 
ever, the line crossed the locks on the skew, the portions of 
the bridges spanning the locks had to be made 66 ft. 6 in- 
ches, and 80 ft. in length respectively between the pivots 
and the ends. A new roadway swing bridge was also erected 
over the east entrance lock. The whole of the swing |. idges, 
gates, capstans, shuttles, and cranes were worked by hy- 
draulic machinery. 

The works were commenced in October, 1866. A coffer- 
dam was made across the opening between the timber pond 
and the canal; the water was then drawn off from the 
timber pond, so that the foundations for the warehonses and 
the excavation for the new dock could be proceeded with 
before the water was excluded from the canal. In July, 
1867, the foundations of the wareh were pleted, the 
tide was excluded from the canal, the greater part of the 
water in it was run off, and the foundations for the south 
wall of the dock were begun. In the following month the 
cofferdam on the river side of the old east entrance lock was 
set out. Considerable difficulty was experienced in driving 
the piles, owing to the hard nature of the ground a few feet 
below the surface, a stratum of natural conerete having been 
probably formed by the mixture of gravel, sand and shells, 
such as was met with in other places on the works, through 
which the sheeting piles, though fitted with heavy cast-iron 











shoes, were, in most instances, unable to penetrate. Soon 
after the dock walls had been commenced, the influx of 
water into the foundations was greatly increased by the 
filling of the adjacent Millwall Dock, from which the water 
percolated through the adjacent gravel. To keep down the 
water it was necessary to employ three pumps, capable to- 
gether of lifting about 10,000 gallons per minute, with, in 
addition, the occasional use of a centrifugal pump capable of 
raising 1500 gallons per minute. The dock and basin were 
carefully puddled, to prevent leakage when they were filled 
with water. The foundations of the walls rested partly on 
gravel, and partly on stiff blue clay, mixed in some places 
with a good deal of sand. Along a portion of the site of the 
north wall of the dock there was such a firm and thick bed 
of conglomerate, that the concrete foundation was dispensed 
with, and the wall was commenced on the conglomerate. 
The first stone of the passage was laid on the 4th April, 
1868, when considerable progress had been made with the 
dock walls and excavations. In June, 1868, the cofferdam 
outside the east entrance lock having been completed, the 
water was removed from the second portion of the works, and 
from this period all works were proceeded with simulta- 
neously. On the 5th of November, 1869, the dock walls and 
excavations being completed, and the gates of the passage 
finshed, water was let into the dock from the river; in De- 
cember water was admitted into the basin and east entrance 
lock ; in January, 1870, the new roadway bridge was ready 
for traffic; and on the 5th of March, in the same year, the 
dock was formally opened. 

The dock wall, as constructed, had cost only 12/. 2s. per 
lineal foot, a result which was chiefly due to the large em- 
ployment of concrete. The total outlay on the works had 
been 571,139/., viz., for the dock, basin, passage, entrance 
lock, and warchouse foundations 467,639/.; for the ware- 
houses 60,000/; for the railway 24,500/.; and for the hy- 
draulic machinery 19,0007, 

The designs for the several works had been furnished by, 
and the works were executed under the direction of Mr. 
Hawkshaw, past president Inst. C.1., the author being the 
resident engineer. Mr. Whythes, Assoc. Inst. C.E., was the 
contractor for the whole of the work, his representative 
being Mr. John Baldwin. The gates were sublet to Messrs. 
Easton, Amos, and Anderson, and the swing bridges to the 
Park Gate Iron Company, the latter being erected under 
the superintendence of Mr. Joseph Phillips, Assoc. Inst. 
C.E., while the hydraulic machinery was supplied by Sir W. 
G. Armstrong and Co. 








NOTES FROM THE SOUTH-WEST. 
Labour in Wales.—A delegate meeting of Glamorganshire 
and Monmouthshire colliers was held on Tuesday at Ponty- 
pridd. The object of the meeting was to take into considera- 
tion the best means of shortening the hours of labour in both 
counties, and obtaining an advance of wages in the steam coal 
and iron works of the district. 


Llynvi Works.—About six months since a large new rail 
mill was started in connexion with these works. On Friday 
another. new mill, driven by a horizontal engine, was brought 
into full operation. The hinery, including the fly-wheel, 
with the exception of the engine, was wrought on the 
premises. 


Cambrian Railway.—The revenue of this railway expanded 
in the second half of last year to the extent of 5983/. as com- 
pared with the ng > er period of 1870. The nett re- 
ceipts of the past half year were 41,868/., as compared with 
37,5851. in the corresponding six months of 1870. ‘This im- 
provement in the revenue of the company, coupled with the 
oe ease prevailing in the money market, has enabled the 

irectors to secure a substantial lioration in the fi ial 
position of the undertaking. 


Plymouth and New York Mail Steamers.—The Hamburg 
American Packet Company's new st , the Frisia, has 
been launched from Messrs. Caird and Co's yard at Greenock. 
She is to be employed on the Plymouth and New York mail 
line. She is 350 ft. in length, 40 ft. in breadth, 34 ft. in 
depth, and 2774 tons gross burthen. She has four decks— 
spar, main, lower, and orlop. Her engines will be of 600 














nominal horse power. She is fitted up with accommodation 
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for 90 first-class, 130 second-class, and 600 third-class pas- 
sengers. She has also accommodation for 1500 tons of cargo, 
besides ample space for coal and stores. Two more steamers 
of a similar class, which are to be named the Franconia and 
the Pomerania, are in course of construction for the company. 


Newport Alexandra Dock.—Mr. Neal, C.E., from the office 
of Mr. Abernethy, has inspected the works at the Newport 
Alexandra Dock. Mr. Neal expressed himself pleased with 
the progress made. Four years have elapsed since the first 
sod was cut, but everything appears now going on well. 

Trade in the Loughor District. The Groves-end colliery, 
which was flooded a short time since, will again yield coal in 
a few days ; there has been a change of proprietors, and also 
a change in the management. The colliery will in future be 
managed by Mr. J. G. Homfray, who is part proprietor. 
The Bishwell collieries, Gower-road, are stated to have been 
purchased by a firm well known in the coal market; these 
collieries were suddenly stopped some two years since, when 
they were being worked by the Royal Forest of Dean Mining 
Company. Extensive improvements are being made at the 
Yspytty Tinplate and Ironworks by Messrs. Chivers, the 
proprietors. 

The Welsh Ports —The foreign exports of coal from Car- 
diff in March, were 220,971 tons, against 17,717 tons in 
March, 1871 (when business was reduced by labour difli- 
culties) ; from Newport, 31,608 tons, against 28,485 tons in 
March, 1871; from Swansea, 49,782 tons, against 45,624 tons 
in March, 1871; and from Llanelly, 14,478 tons, against 
6732 tons in March, 1971. ‘The shipments of coal coastwise, 
in‘March were: Cardiff, 64,303 tons ; Newport, 32,038 tons ; 
Swansea, 17,511 tons; and Llanelly, 14,154 tons. 

Portishead Docks.—Nearly the whole of the capital re- 
quired for the completion of the docks at Portishead has been 
subscribed. 

The Severn Tunnel Scheme.—The Bristol Chamber of Com- 
merce has, on the motion of Mr. C. J. Thomas, adopted a 
petition to Parliament in favour of the Severn Tunnel 
scheme. In proposing the adoption of the petition Mr. 
Thomas alluded to the help which he had received in former 
days in his efforts in connexion with the South Wales Union 
Railway. ‘There was no one in Bristol to whom the citizens 
were more indebted in this matter than to Mr. Bruton, who 
was the old secretary of the South Wales Union line. Mr. 
Bruton had rendered good service, not only in connexion 
with that railway, but also in bringing the tunnel project to 
its present stage. ‘Ihe district had also resident in it the 
engineer of the tunnel, a gentleman who was a pupil of the 
elder Brunel, and who was associated with that great engi- 
neer in the Thames Tunnel, so that he had brought ex- 
perience to bear upon the work which he had now under- 
taken. 


Great Western Railway.—The directors of the Great 
Western Railway Company have contributed 50,0007. to- 
wards the completion of the Newport Alexandra Dock. On 
the opening of the dock next year the Great Western Com- 
yany will obtain in exchange some important traffic facilities. 
The Great Western Railway Company closes its half-yearly 
accounts January 31st and July 31. In the first ten weeks of 
the current half-year the company acquired 839,929/., as 
compared with 792,521/. in the corresponding period of 1871, 
thowing an increase of 47,408/., or an average augmentation 
of 4741/, per week. The company’s ordinary stock has been 
alittle flat of late, at about 111; in the middle of April 
1871, it stood at 90}. 








NOTES FROM SOUTH YORKSHIRE. 
SuErrietp, Wednesday. 

Leeds Corporation Water Works.—The series of arbitrations 
which are to settle the amounts to be paid as compensation 
to the several owners of the lands taken by the Leeds Corpora- 
tion for their storage reservoirs at the Washburn reservoir, 
Fewston, have been commenced. The lands for the Leathley 
and Swinsty reservoirs have been taken and operations are 
in active progress. 
in hand, and the Corporation are taking the necessary steps 
to obtain possession of the land. Several lots have been pur- 
chased by private contract, and in those cases where the 
amount to be paid is disputed by the landowners, arbitration 
is being being resorted to as prescribed by the Act of Parlia- 
ment. In one case, that of Dewe’'s trustees the arbitration 
has been held at Harrogate, Mr. Gouthwaite, of Lumby, 
being umpire. The value of the land, 17 acres 1 rood 
14 perches, was estimated by the vendors at 1972/., and by 
the Corporation at 1244/., including compensation for com- 
pulsory taking. &e. The umpire reserved his award. 

Sheffield United Gaslight Company.—The annual report 
of the Sheffield United Gaslight Company has just been 
presented, preparatory to the meeting to be held on the 19th 
instant. The profits for the year amount to 19,492/. 13s. 11d., 
and the dividends payable to 17,950/. 8s. Gd.; being 10 per 
cent. on the A stock, 10 per cent. on the B stock, and 74 per 
cent. on the new 10/. shares (2/7. of which is entitled to divi- 
dend), leaving the balance to be added to the reserve fund, 
which now amounts to 33,833/. 6s. 5d. The report alludes 
to the Municipal Corporation Borough Funds’ Bill, which 
the directors characterise as objectionab., and against which 
they felt compelled to petition. 

Tonnage of Coal by Rail, South Yorkshire to London.— 
During the first three months of the present year a very 
considerable increase has taken place in the quantity of coal 
forwarded from South Yorkshire to London by rail. Ten of 
the leading collieries sent 66,719 tons as against 29,491 tons 
during the first quarter of 1871. ‘The Midland is still ahead 
of all the other lines, and in the returns of the Great Eastern 
there is an increase, principally derived from their South 
Yorkshire traffic. The Derbyshire tonnage has also been 
augmented, the figures being 254,037 tons against 267,547 tons 
in the first quarter of last year, in both cases from nine of 
the principal collieries, Clay Cross and Staveley leading. 











The Fewston dam is now about to be put | 











Colliery Extensions in South Yi pry erry e | —_ 
tions are shortly to be put in hand at Smithies, and Aldam 
Junction, and preparations are now being made to reopen 
the old Darley Main Colliery, in Worsboro Dale. Some old 
postings were left standing when the pit was set down some 
years ago. Other colliery extensions are contemplated in 
view of the present active state of the coal trade proving 
permanent. 

New Stations on the Midland Railway.—During the late 
very wet season the road leading to the Mid'»nd Railway 
Company’s station, at Whittington, has been flooded to so 
great an extent that people have been unable to obtain 
access to the station. The facts having been laid before the 
directors of the company, they have deiermined to erect a 
more commodious station in a convenient position near to 
the works of Messrs. Thomas Firth and Sons, New Whit- 
tington. It is stated that a contract has already been 
entered into for the construction of the necessary works. 
The inhabitants of Belper have sent in a petition, to the 
Midland Directors praying that the passenger station may 
be removed to a more convenient site, but those inhabitants 
who reside near the present station have sent in a counter 
petition that the existing site be not abandoned. 

Sheffield Water Works Company.—The forty-second ordi- 
nary genera! meeting of the Sheflield Water Works Com- 
pany was held on Monday last. A dividend of 3 per cent. 
on the ordinary shares was declared, in addition to the pre- 
ference dividends. During the year the company have 
supplied property which will yield an additional revenue of 
17061. The company now supply 48,400 houses with water, 
besides works =a other property, and during the past year 
have laid 14 miles of extensions, the greatest length ever 
laid in one year. .The entire length of their mains is now 
168 miles. The Strines reservoir, which contains 500 million 
gallons, is now filled to overflowing ; the Dale Dyke puddle 
trench is now being filled with puddle, and the Dam Flask 
reservoir—the largest of the company’s system—is making 
very satisfactory progress. The Broomhead and Moor Hall 
reservoirs, in the Ewden Valley, have yet to be commenced. 
The regulations are being carried out, and the consumption 
since their introduction has been reduced from 8} million 
gallons per day to 5 million of gallons—a proof of the value 
of the regulations as a preventive of waste; a shareholder 
suggested that, as the ore! was 30 per cent. in advance 
of the requirements of Sheffield, they might supply Kother- 
ham, Doncaster, and the intermediate places ih the same 
direction. ‘The law clerk, Mr. Blakelock Smith, said the 
subject was one which had been under the consideration of 
the directors for years, and in all probability the Sheffield 
scheme would be the nucleus of a supply for the whole valley 
of the Don. P 

Alterations and Extensions at Shefield—The Sheffield 
United Gaslight Company are erecting a te pag house in 
Bow-street, Sheffield, and have nearly completed a tank for a 
new gasholder at Neepsend. Messrs. J. Mitchell and Co. 
have erected new wire, &c., mills in Napier-street, Sheffield, 
and are adding a yard, &c., thereto, and Messrs. John 
Brown and Co. (Limited) are building extensive sheds, shops, 
and blast furnaces on a plot of land, hitherto vacant, in 
Kenninghall, Sheffield, near the Midland Company’s engine 
shed. 








NOTES FROM THE NORTH. 
Giasecow, Wednesday. 

Glasgow Pig-Iron Market.—The low prices which pre- 
vailed in the early part of last week have given way to 
advanced rates. Wednesday’s closing prices were 90s. cash, 
and 91s. one month. There was some improvement on 
Thursday, and on Friday the market opened strong, and 
business was done up to 92s. 44d. cash, and 92s. 9d. fourteen 
days, the closing prices being Y1s. 6d. cash prompt, and 92s. 
fourteen days. he market was steady on Monday; the 
prices at the opening were 92s. 3d. to 91s. 9d. prompt, and 
92s. 6d. ten days, and in the afternoon a large quantity of 
iron changed hands at 92s. 6d. fourteen days. Several ot the 
makers of special brands raised their prices on Monday 1s. to 
3s. per ton, the highest quotation Leing Coltness No. 1, 115s. 
Yesterday’s market was steady, and a moderate business was 
done at 92s. 9d., and 92s. 5d. fourteen days; sellers at the 
close 92s. 6d., buyers 92s. 4jd. to 92s.5d. To-day’s market 
has been quiet, 92s. to 91s. 7id. cash accepted, 91s. 9d. and 
91s. 103d. fourteen days; closing buyers 91s. 6d. prompt 
cash, sellers 91s. 73d. Last week's shipments of pig iron 
from Seotland were unusually large, they were: Foreign, 
20,523 tons; Coastwise, 8008 tons; total, 28,531 tons; 
corresponding week last year 18,019 tons, or a increase 
of 10,512 tons. Very large quantities have been lately 
shipped to Montreal, Quebec, and New York. During last 
week Messrs, Connal and Co. delivered from their stores 
about 8000 tons of pig iron, making, since Christmas, nearly 
73,000 tons. This extensive reduction of the stocks is exert- 
ing a material influence upon the trade. ‘The extraordinary 
briskness of the foreign iron trade may be judged of by the 
fact that total shipments for 1872 are 238,283 tons as against 
182,209 tons in 1871, or an increase of 56,074 tons in less 
than four months. 

The Finished Iron Trade.—There has been an increase of 
from 10s. to 20s. in the course of the last week or ten days on 
the prige of finished iron, and the quotations now range 
between 11/. 10s. and 12/7. 10s. for bars, while ship plates are 
quoted at 13/. to 132. 10s., and boiler plates at 13/. to 14/. 
Simultaneously with this advance in the price of finished iron, 
there has been a rise of 5 per cent. on the wages of the 
workers at some of the malleable iron establishments. Plates 
and angle iron are in great request, and some heavy contracts 
have just been closed at the advanced rates, while others are 
just about to be booked. 

Preservation of Tron Ships.—At the ordinary meeting of 
the Royal Society of Edinburgh, on Monday evening, * 
James Youre, of Kelly, read a paper on the “ Preservation 





of Iron Ships,” in which he mentioned that the rusting of 
iron vesssels from the effects of bilge water might be pre. 
vented by rendering it alkaline by means of lime. 


Yacht-building on the Clyde.—The business of yacht- build- 
ing on the Clyde is at present very busy. Mr. Fife, the 
famous builder at Fairlie has five yachts under construction 
—a 92-ton cutter, one of 40 tons for Mr. Walker, sugar refiner 
Greenock ; two of 20 tons each, and one of 10 tons. He is 
also remodelling and enlarging a yacht for Sir Robert Gore 
Booth. Other builders of sailing yachts have various vessels 
in hands. Messrs. T. B. Seath and Co. have in hand fiye 
large steam yachts, four being screws and the other a paddle 
steamer. The one last referred to is for the King of Burmah, ° 
and the owners of three of the others are the Marquis of 
Conyngham, Mr. John Lancaster, M.P., and Mr. William 
Inman, of Liverpool. Mr. McBride, of Port-Glasgow, has 
two steam yachts in hand, and all but completed. 


The Ordnance Survey of Scotland.—A report on the pro- 
gress of the Ordnance Survey up to the close of last year, 
which has just been received, contains the following informa. 
tion relative to Scotland: The survey of the great county of 
Inverness on the mainland was finished last year. This year 
it is expected that the county of Sutherland, and next year 
that of Ross, will be finished, thus completing the survey of 
all the mainland of Scotland. The county of Caithness has 
been surveyed, and a considerable portion of the plans pub- 
lished. The eastern half of Sutherland has also been sur- 
veyed, and many of the plansengraved. The eastern portion 
of Ross-shire has also been surveyed, and the plans are 
drawn and prepared for publication. The plans of the town 
of Dundee have been revised, and the great additions made 
to the town since the original survey was made inserted. 
The plans, 112 in number, have all been drawn. The cost 
of this revision is to be paid for by the Police Commissioners 
of the town. 


The ABC Sewage System.—On Monday night the ABC 
Sewage Works at Crossness, formed the subject of a paper 
which was brought before the chemical section of the Philo- 
sophical Society, of Glasgow, by Professor Gustav Bischof. 
A full description of those works was given, together with an 
account of the progress made by the ABC system in other 
parts of the kingdom. A vigorous discussion followed, and 
the general opinion of the speakers was that the system had 
proved a complete failure. 


Granton—Experiments with a Bell- Buoy.—On Saturday 
the Commissioners of Northern Lights placed a new form of 
buoy with a bell attached, in the Firth of Forth, outside the 
Granton west breakwater, to test its suitability as a signal 
for the navigation of shipping. The buoy is of small di- 
mensions and conical in shape. From the apex a heavy 
weight is suspended by a chain of a few links, for the purpose 
of keeping it floating in an inverted position. An iron cage 
is fixed to the circular base, at the summit of which the bell 
is secured. The buoy is moored to a sinker in the usual way, 
and the design is that the least sea motion should cause the 
tongue of the bell to play rapidly, freely, and keep up a con- 
stant alarm. The large bell-buoy at Inchkeith has a concave 
bottom, and the bell is struck by swinging hammers, but the 
motion is considered to slow. 


Young's Paraffin Light and Mineral Oil Company.—On 
Friday night Mr. Henry Hill, who has, since the year 1866, 
been the general manager of the above-named company, 
was entertained at dinner by his professional and commer- 
cial friends in and around Glasgow, on the occasion of his 
leaving for London to commence business on his own ac- 
count. Mr. Robert Birning, one of the oldest mineral oil manu- 
facturers in Scotland, presided on the occasion. In proposing 
and replying to the toasts the speakers gave many interesting 
statistics of the oil trade. It was stated that in the begin- 
ning of 1866 burning oil was selling at 3s. 9d. per gallon, 
while within 18 months the price fell to 9d. per gallon ; and 
in replying to the toast of the “ Scottish Mineral Oil Trade,” 
Mr. William Kennedy said that, on a moderate calculation, 
the quantity of coal and shale distilled in Scotland could not 
be less than 800,000 tons, representing annually 25,000,000 
gallons of crude oil ; while the quantity of coal required for 
fuel would not be less than 500,000 tons. He also mentioned 
that whereas not long ago the whole stock of paraffin wax 
in the world did not exceed four ounces, which was carefully 
preserved in the laboratory of Professor Liebig as a chemical 
curiosity, there was now produced in Scotland alone a quan- 
tity of not less than 5800 tons annually. Still further, 
lubricating oil was sold to the extent of 9900 tons, and the 
oil works yielded not less than 2350 tons of sulphate of am- 
monia per annum. 


Association of Engineers in Glasgow.—The usual monthly 
meeting of this Association was held on Wednesday evening 
last, the President, Mr. John Sutherland, in the chair. Mr. 
Alexander Reid read a paper on “ ‘Time Allowances for Yachts 
in Racing,” in which he alluded at considerable length to the 
various methods emp!oyed in computing the scales of allow- 
ances in this country and in different parts of America. The 
principles on which these various scales are constructed were 
carefully examined, and the insufficiency of most of them to 
meet all cases clearly shown. It was maintained that, as the 
most correct means, the allowances should be made in pro- 
portion to the displacement of the vessels. A discussion 
followed the reading of the paper, in which there was much 
interest taken. 








Tax Russtan Navy.—The Black Sea fleet will consist this 
year of 138 vessels and three floating lighthouses for coast 
service, and four ships for foreign navigation. The crews of 
the former will consist of 146 officers and 1478 men, and 
those of the latter of 27 officers and 211 men. The Caspian 
flotilla will be formed of 24 vessels, with 85 officers and 1036 
seamen ; that of the Pacific of 29 vessels, with 131 officers 
and 1396 men. The total naval force for evolutions at home 
or for cruises abroad is 16 ironclads and 164 steamers, with 
1315 officers and 17,784 men. 
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EXPERIMENTS AND RESEARCHES OF 


THE EFFLUX OF ELASTIC FLUIDS. 
By GeEorGE WILSON. 


(Continued from Page 257.) 


EXPERIMENTS MADE BY D’AUBUISSON. 


as regards time were those by Lagerhjelm, Schmidt, 


Koch, Buff, and D’Aubuisson. 


All these experi- 


ments were made under small heads of pressure, 
those by Koch having the greatest, but the experi- 
ments made by D’Aubuisson are considered most 
reliable, and these we shall now briefly describe. 
136. The results obtained from D’Aubuisson’s ex- 
periments have been—and are at the present time— 


accepted by many authors of works treating on | 


Efflux of Air from 


TABLE XXIII. 


@ Descending 


| hydraulics, and, also, by many practical men both | 
| in England and on the Continent. 


The subjoined Tables of D’Aubuisson’s experi- | 
ments are extracted from Les Annales des Mines, 
| 1° serie, vol. 13, page 483, for the year 1826. 
| 137. The experiments were made with an appa- 
135. THE next experiments made in their order | ratus similar to that used for the experiments 


described in the previous article from page 121 to 
page 138, that apparatus consisting of a gasometer | 
supported on a column of air and descending into 


a cistern of water. 


The weight of the descending 


gasometer forced the air out of its interior through | 
orifices and short tubes, into the atmosphere. 


| 0.80 metre in height. 


Gasometer into the Atmosphere through Cylindric Tubes 
with Lengths about 3 times their respective Diameters. 









































Barometer, average 0.75 m. 
Thermometer, ,, +» 19° Cent. 
Efflux tubes. Height of Coefficient. 

Number | water in | Descent of 

of ex- | pressure the Time of the 7 Or 
periment. | Tength.| Diameter.| gauge. |gasometer. efflux. | From the | 4 yora ge. 

} | \experiment. | 
metres. metres. metres. metres. seconds. | 

304 0.04 0.01 0.027 0.60 132 910 } 

305 . 8 0.050 0.60 97 .912 

306 a 3 0.072 0.60 703 925 

307 7 = 0.095 0.60 68 a7 { 831 
808 ‘ . 0.120 0.55 61 | .920 

309 “ . 0.141 0.55 1g | 940 | 

310 0.045 0,015 0,027 0.60° 59 923 ) 

311 fe 7 0.050 0.60 43} 922 

312 mi ym 0,072 0.60 36 9380 $ .924 
313 in ‘ 0.096 0,55 29 917 

314 2 0.120 0.55 26 916 | 

315 | 0.06 0.02 0,028 0.60 33 898 ) 

ms ids s 0.050 0.60 244 915 | 

aw | GC es 0.072 0.60 19 934 f ons 
mam is " 0.096 0.55 6 | 919 ) 

319 0.08 | 0.03 0,025 0.60 14 | 964 

320 ey » | 0.081 0.60 133 | .984 f 0 
321 » | om | 0089 0.60 12 | 902 

General average =... ane ane .926 


| 
The heads of pressure were indicated by means | 


The gasometer was 0.65 metre in diameter, and | 


of a bent glass water gauge fixed on the top of the 


gasometer. 


A hole 0.08 metre in diameter was cut 


into the top of the gasometer, around which a frame 
was soldered to receive, by suitable fastenings, 


ordinary box, 


scale. 


| several covers made of tin and shaped like an 


In the tops of these covers circular 
holes of different sizes were made, which served for 
the efflux of the air through thin plates, or, more 
correctly, through the tin of the covers. When the 
efflux of the air was through short tubes, also made 
of tin, they were fastened to the tops of the covers. 

The descent was ascertained by noting the time 
in seconds that an index, fixed to the side and near 
the top of the gasometer, occupied in descending 
through any two dimensions of a vertical fixed 


TABLE XXV. 
(D’ Aubuisson’s Experiments.) 
Efflux of Air from a Descending Gasometer into the Atmosphere through Orifices in thin 
plates, made of Tin. 











TABLE XXIV. 
(D'Aubuisson’s Experiments.) 
Efflux of Air from a Descending Gasometer into the Atmosphere through Conical Tubes ; 
the Base of the Tube Coned out to Double the Diameter of the Tube. 





























Barometer, average ... 0.75m. 
Thermometer ,, se» 19° cent. 
No. of | Di t| Height of | Descent of | — 
No. 0 iameter oO} el, of | Descent o Tr 
experi-| the efflux onteria pres-, the gaso- mee the Weous the 
ment.| orifice. sure gauge. | meter. — | experiment. Average. 
Metres. Metres. | Metres. Seconds. 
337 0.01 0.0286 0.60 187 | 623 4 
338 os 0.050 0.60 141 629 
339 ‘. 0.078 0.60 117 628 
340 0.098 0.60 102 623 ;~ .630 
341 i 0.120 0.55 82 642 
342 . 0.144 0.55 76 634 J 
343 0.015 0.028 0.60 82 643 ) 
344 e 0.050 0.60 60 | 660 
345 n 0.072 0.60 51 647 } .652 
346 Pe 0.098 0.45 32 | 664 
347 a 0.122 0,55 36 648 J 
348 0.02 0.027 0.60 r 46 | 665 
849 ~ 0.038 0.60 894 | 642 648 
350 Pe 0.050 0.60 343 CS 636 
351 ze 0.060 0.60 81} 641 
352 0.03 0.027 0.60 20 | 656 ) 
353 : 0.082 0.60 18 686 | 
354 ce 0.038 0.60 16, | 683 } .673 
355 , 0.044 0.60 155 .675 | 
356 P 0.050 0.60 143 | 664 J 
| 
General average oe ove | -649 


























TABLE XXVI. 

(D’Aubuisson’s Experiments.) 

Coefficients obtained for the Efflux of Air from a Descending Gasometer into the Atmo- 
sphere, through a Short Conical Tube 0.015 m. in Diameter, with different Lengths and 
Cones at the Base; and also at different Pressures. 
































Barometer, average 0.75 m. 
Thermometer, ,, 19° Cent. 
S| Conical efflux tubes. | Height | | Coefficients. 
KE lof water} Descent | Time of | 
a 8 “}inpres-|- of the | the l 
3 6 Length. |Diameter Diameter} SUte |gasometer.| efflux. | Fromthe | Average. 
Ai © at base. (of orifice., S84e- experiment. 
metres. | metres. | metres. | metres. | metres. | seconds. 
5, 0.04 0.02 0.01 0.050 0.60 96 .928 
-" 99 ~~ ‘~ 0.072 0.60 81 0.917 .927 
3a = = J 0.096 0.60 | 69 #=| 0984 
$25, Y s 0.120 0.60 | 62 0.930 
| 
326) 0.045 0.03 0.01 0.028 0.60 574 813 ) 
a7, - " 0.050 0.60 | 43 916 
328), p . 0.072 0.60 36 915 .917 
329], “ ‘a 0.096 0.55 | 283 927 | 
330], oad ae 0.120 | 055 | 25 916 J 
331} 0.06 0.04 | 0,02 0.027 0.60 | 82 945 7} 
$32), - 7 0.037 0.60 | 274 951 | 996 
333), - - 0.050 0.60 | 24 928 
834), - a 0.060 0.60 | 22 924 
$35) 0.08 | 0.06 | 0.03 | 0.040 0.60 | 12 0.924 933 
336 0.050 060 | 1} 0.942 
General average ... oon, 060 ove | .828 






































Barometer, average 0,75 m. 
Thermometer, ,, 19° Cent. 
S% Conical efflux tubes. | Height of water in pressure gauge in metres. 
te 2 M 
SB ean 
as | | | coefficients. 
13 & Length. | Diameter of} 0.028 | 0.050 | 0.072 | 0.096 | 0.120 - 
on the base. | on 
| metres. | metres. | 
357, 0.045 | 0.02 0,939 | 0,939 | 0.940 | 0.933 0.9388 
358 ” 0.03 0.912 | .916 915 | 927 -916 0.917 
859 =, «=| = (006 786° | .810°|* .797 | 803 | .794 | 0.788 
360, 0.025 | 0.02 946} 939 | 940 | .960 | .951 | 0.047 
361) 0.01 | 0,02 888 | 677 | 881 | 881 | .874 | 0.880 
| 
| 
Diameter of the gasometer was 0.65 m. 
Height ” ” 80 m. 
138. As re 


of operating, 


*Aubuisson states as follows : 


OTF the precision of the whole apparatus, and in the methods 


“1, We believe to have been correct with the heights of water in the gauge to about 
1 millimetre. - 

“2, Rarely in estimating the height of the descent of the gasometer, have we committed 
an error of 1 centimetre. 

“3, For estimating the time, there might have been very often an error of half a second, 
and sometimes even 


second, 
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H.M.Ss. THUNDERER, ARMOUR PLATED TURRET SHIP. 


BUILT AT PEMBROKE DOCKYARD FROM THE DESIGNS OF MR. E. J. REED, C.B. 
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“4. But the greatest cause of error in our results, ought to 
be from estimating the diameter of the orifices. Our adju- 
tages were all in tin; whatever care may have been taken in 
making them, however clever may have been the workman 
—ferblantier—in his trade, they could not have that per- 
fection, and that exactness, which would be found with 
ouinges made in brass, by one of the best artists of the 
capital ; but we could not have such; nevertheless, aided by 
methods sufficiently precise, we have at several times verified 
each diameter, and when there were defects in them, we 
have had the ajutages repai or admitted the real dia- 
meter in the calculations ; but yet, it was es that there 
may have been unknown to us, an error of one, or two-tenths 
of a millimetre, and the error in the result, would be in pro- 
portion double that of the observation.” 

139. D’Aubuisson did not notice if there were 
any differences in the pressures of the air inside 
the gasometer when resting on the column of air 
with the efflux tube closed, and when the gasometer 
was descending: in fact, he does not seem to have 
tried the experiment with the efflux tube closed. 
Th: coefficients given in D’Aubuisson’s tables of 
experiments, scarcely indicate a fall due to a 
certain proportion of the velocity of descent of 
the gasometer, as resulted from the experiments 
made by the same method, and described at page 


137. 

140. Table X XI. gives a comparison of the co- 
efficients. 

141. The coefficients calculated and given by 
D’Aubuisson vary very little from those obtained in 
working with more recent and precise data, as regards 
the weight of air and its expansion by a change 
in temperature. The great Ghee, Thardtene, in 
many of the coefficients given for comparisonas shown 
in Table 21, can only be attributed to inaccuracies 
and want of precision in making the experiments. 
D’Aubuisson’s statement, in paragraph 138, gives 
the necessary data for calculating and accounting 
for those differences when it is considered how 


























FIC.3. 


TABLE XXI. he Eup 
Comparison of the Coefficients Resulting from the eri- 
ab aS iven in Tables VI. rr IX., and 
P a es 122 and 123, with those given by D’ Aubuisson 
in les XXIII. and XXIV., page 275, at nearly cor- 
responding heads of pressures for the efflux, and through 
orifices having the same sectional areas. 





| Heads of pressures for 
| the efflux of the air 


Efflux through a tube 1 centimetre pi) Baas — 


diameter, and from 3 to 4 centi-| 9 94 

metres in length. ; . 
Coefficients given in Table VII., p.122) .845 
Coefficients given by D’Aubuisson in 

Table Xxi1, page 275. -910 


1.85 | 2.67 


-831| .802 
925 


912 


Efflux through a tube 2 centimetres 
in diameter, and 6 centimetres in 
length. 

Coefficients given in Table IX., p. 123 

Coefficients given by D’Aubuisson in 
Table Xxi1 I., page 276. 





Efflux through a tube 1 centimetre in 
diameter, with the base coned out 
to the contracted vein. 


Coefficients given in Table VIII., p. 122 
Coefficients given by D’Aubuisson in 
Table XXIV., page 275. 











Efflux through a tube 2 TS a, 
in diameter, with the base coned| 
out to the contracted vein. | 


Coefficients given in Table X., p. 123 | 
Coefficients given by D’Aubuisson in| 
Table XXIV., page 275. 

















greatly small fractional errors affect the coefficients 
in experimenting on the efflux of elastic fluids under 
such extremely small heads of pressure, It has, 
however, been shown in paragraph 54, page 137, 
that this method of experimenting by means of & 
gasometer descending on a column of elastic air 
causes disturbances which effect the results. 
(To be continued.) 
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TRAMWAYS. 


In most of the principal cities of the Continent 
street horse railro have been established, in the 
majority of cases experimentally, although some 
instances exist where a considerable mileage is 

open, and worked profitably, and with but little in- 
convenience to the general traffic. Considerable 
difference of detail is found in the various Con- 
tinental tramways, and but very few are based upon 
the American model. 

In Paris, for example, a special system isin vogue 
upon the tramway which runs out of the city to 

ersailles, This line hasa double track as far as the 
Pont de Sévres, and a single one thence to Versailles, 
The cars start from the Rue du Louvre where no 
rails are laid down, and traverse the streets upon 
ordinary wheels as far as the Place de la Concorde, 
where the tramway commences. There, one of the 
four wheels, which is loose, is removed, and a 
flanged wheel substituted, so that the car runs with 
one flanged or guiding wheel, and three ordinary 
ones. These tramways belong to a private com- 

y, to which the Government has conceded an ex- 

clusive right for 60 years under the surveillance of 
the Minister of Public Works. The section of per- 
manent way is shown in the sketch. 
The rails weigh about 32 Ib. per yard, 
they are laid on longitudinal sleepers 
of oak or pine 6}in. square, and are 
secured to it by bolts, the heads of be 
which are countersunk into the rail, F!-1. 
and are fastened underneath by a nut screwed up 
against a rubber washer. The cost of construction 
appears to have been little over 1500/. per mile, 
but as the road was laid with macadam instead of 
having been pitched, one of the largest items of cost 
in tramway construction was removed. During the 
last two years, however, granite cubes have been 
laid down alongside the rails, with improved effect, 
both as regards the traction and the maintenance 
of the road. 

——— has shown that this means of trans- 
port has greatly stimulated the traffic. Before the 
tramway was opened, four diligences, of twenty 
seats each, quitted Sévres every hour, giving an 
accommodation of eighty seats; now the cars start 
every half hour, and give two hundred seats, 
instead of eighty. 

In the city of Brussels there exists only a single 
line of about 9.6 miles in length, but some 4 miles 
are also laid in the adjoining communal districts. Be- 
sides these three branches, making together a mile 
extra, are made, or are being made, for the acco- 
modation of the suburbs of the city. 








Fre. 2. 


The section of rails employed on the Brussels 
tramway proper is that shown in Fig. 2. They weigh 
31.6 lb. per yard, and are placed on a timber longi- 
tudinal sleeper, 6in. by 4in., laid direct upon the 
ground. These sleepers are kept in gauge by cross 
braces. Two years of experience showed that the 
section of rail adopted was too light, and it is in- 
tended to substitute for them the rail, Fig. 3, which 
weighs nearly 49lb. per yard. These will be se- 
cured to longitudinal sleepers 6in. by 4 in., but, 
instead of resting on the ground, they will be placed 
upon cross ties, 7 ft. long, and of the same trans- 
verse section, 





Fia. 8. 


Fig. 4 shows the section for the tramways laid 
down in the faubourgs. It is extremely light, 
weighing only 2] lb: per yard. The rails are rolled 
in lengths of 19ft. 8in., and the longitudinal 
sleepers rest upon cross ties 6in. by 3,in., placed 
6 ft. 6in. apart. Small cast-iron brackets serve for 
the attachment between them and the longitudinals. 
The gauge of all these roads is 4.92 ft. In all cases 
the spaces between the rails are made good with 





macadam, or with pitching, according to the situa- 
tion. At present none of these are lai 
down in thoroughfares less than 68 ft. 6 in. wide, 


but a project is now on foot for introducing them 
into streets 39 ft. wide. The cost of construction 
is stated to have been less than 1000/. per mile, and 
the fares charged are equivalent to 1.44d, and 1.24d, 
per mile for the first and second classes respec- 
tively. 





Fria. 4 Fie. 5. 


In Berlin only 4} miles of tramway have been 
laid, extending from the eastern end of the Doro- 
thene Strasse to the town of Charlottenburg ; but 
concessions have been granted, which will shortly 
be acted upon, for new lines running from the 
suburbs to the centre of the city. Figs. 5, 6, and 7 
show the sections of rail employed, and the mode 
of construction, in which the rail is fastened b 
spikes with countersunk heads driven into the longi- 
tudinal sleepers, that rest upon transverse beams. 
Where curves occur, the ordinary formis exchanged 
for a somewhat different section, in which the inner 














- of the rail is somewhat raised. Fig. 7 is a modi- 
ed section lately introduced, 
j----~--=-- ¢.9-------- pi 
Fie, 6. 


The line is a single one, with passing places of 
double line at intervals for the cars to avoid each 
other. Stations are established wherever these 
loop lines occur, and it is only at these stations that 

assengers are taken up. ‘The gauge adopted in 
Berlin is 4ft. 6in., and the line is laid along the 
middle of the street, which averages only a width 





Fie. 7. 


of 24ft., while on the highway, which is about 
46 ft, wide, the inner rail is placed at a distance of 
12 in. from the gutter. Granite pitching is placed 
between the rails and 1 ft. outside them on either 
side ; and the form of rail adopted, which is laid 
with its top surface flush with the pitching, is not 
found to cause any inconvenience to the general 
traffic. The fare levied is equal to $d. per mile, a 
rate which proves highly remunerative, as the com- 
pany, which is only under control similar to that of 
other public conveyance associations, pays an in- 
terest aro 8 to 10 per cent. of the capital invested. 
It is to be remarked that this tramway has had 
the result of running nearly all other public vehicles 
off the line of route. ; 

In 1868 a private company commenced the intro- 
duction of street railr into Vienna, which are 
neither under the control of the Government nor 
the Municipal Council, the latter only enforcing 
such regulations as apply to other public convey- 
ances, As, however, every industrial company in 
Vienna is burdened with heavy taxes, it is not to 
be wondered at that tramways have hitherto failed 
to be commercially successful. Moreover, the com- 

any has to pay, in accordance with the terms of 
its concession, 5 per cent. of the total receipts—a 
percentage which amounted to 6570/. in 1870. 

The gauge adopted is 4 ft. 8} in., and a gutter 
form of rail is employed, spiked to oak longitudinal 
sleepers 9 in. square, which are bolted to cross 
sleepers laidin a gravel formation. According to the 
terms of the concession, a clear space of 11 ft. must 
be left between the rail and the nearest kerb, and 
as the breadth of the cars is 7 ft., the width of 
street imperatively necessary for a double line of 





tramway is 36 ft., independent of the foo: 


laid|This restriction has limited the introduction of 


tramways into Vienna to the wider streets, and 
only single lines can be laid along a great number 
of thoroughfares. So far as experience in this case 
extends, the cost of the road maintenance has been 
greatly increased by the tramways, because the 
general formation of the street is broken up by thoi, 
and the ordi traffic is concentrated upon 4 
narrow portion of the thoroughfare. The expense 
of — falls on the municipality, as only a width 
of 8ft. for each line of tramway has to main- 
tained by the company. In Vienna, as elsewhere, the 
tramways have greatly affected the omnibus traffic, 
no less than 300 omnibuses having been removed 
since the more commodious vehices have been intro- 
duced. On the other hand, the number of cabs has 
been doubled. Some inconvenience is caused to the 
general traffic by the cars, which have the right 
of way, but the advantage enjoyed by the public, 
counterbalance the occasional stoppages and delays 
that are inevitable. In 1870 there were transported 
12,578,515 persons, in 108 winter cars, and 23] 
summer ones. 
(To be continued.) 





H.M.S. THUNDERER. 


TuIs powerful ironclad, recently launched at Pembroke, is 
a sister vessel to the Devastation, and is one of the mastless 
sea-going turret ships designed by Mr. Reed in 1869. We have 
traced the history of the design upon another page, and have 


shown how the nt complicated and somewhat unshi 
— grown AA += simple Lrweng aay 
monitor originally contem - Our present object is te 
describe her as s seiaadae do anita aie i 


The armament of the Thunderer consists of four 35-ton 
guns, of a bore not yet fully decided, but probably 12 in., 
carried in two turrets, on carriages —_— ed by Captain 
Scott, R.N., and differing only in details from those of the 
Glatton. The projectiles = 700 1b., and the battering 
charge is 120 lb. of powder. @ armour generally is 12 in. 
thick, but 14 in. in the — 9g ey of ) epenee les. O 
the sides of the breastwork, between the turrets, where no 
shot, penetrating by a direct blow, could harm the machinery 
of the turrets, the thickness is 10in., and the lower strake 
of armour on the sides, under water, is also reduced to 10 in. 
At the ends there is a certain amount of taper, as usual. 
The armour overhangs the sides, as in Ericsson’s mbnitors, 
paar for le poor ceesienes, partly 1 wate ~ steady- 
in action o projection, an or ter 
aealien of the bottom from rams. The deck rd 8 in’ 2in., 
and 1} in. thick, ing to its position and height above 
water. The backing (teak) varies from 15in. to 18in. The 
tonnage is 4406 tons ; displacement, 9117 tons; coal supply, 
1600 tons; speed, 13 knots, probable, or 10 knots sustained 
for over 4000 miles. There are no masts (except for signal- 
ling and handling boats), and the engines—of 800 
power nominal, guaranteed to indicate 5600—drive inde- 

lent twin screws. The vessel has a sharp spur, and is 
short, broad, and handy. After this enumeration it is hardly 
necessary to say that, as fighting, there is as yet no 
floating thing, abroad or at home, save her sister the Devas- 
tation, which could dream of measuring powers with the 
Thunderer. 

The general arrangement of this remarkable vessel will be 
seen by] Figs. 2, 8, and 4, which we published on the oppo- 
site . The armoured hull proper we by said to rise 
quay ely 40 6in. above water, at which height % 
covered in by an armoured deck 3in. thick, except dft, 
where the thickness is 2in. Even this moderate height of 
armoured side is not maintained throughout, but is reduced, 
for over 50 ft. at the fore end, to 6in. only. The object is 
partly to lighten the bow, and partly to enable a light fore- 
castle to be constructed, so as to raise the freeboard forward, 
and to accommodate the crew above water, without enting 
depressed fire right ahead from the guns of the fore turret. 
The forecastle is shown at A, in Fig. 2, where the height of 
the side armour above and below water is also shown. The 
position of the armoured deck is indicated by the black line 
along the upper edge of the side armour. (In Fig.2 the 
armoured ions are shaded; the unarmoured left plain. 
Where the armour is visible from the outside—as on the 
turrets and sides—it is shaded dark ; where concealed by any 
unarmoured structure it is lighter.*) But though the upper 
deck proper is, or rather was (for in parts it has | to be 
the upper deck), pec Bo —_ above, the —— ——- 

the ship is carried up to the v: 1g 
Ly P. 4 oval pt tower, called¢he 
breastwork, about 183 ft. , and only narrower than the 
hull proper by some 10ft. ‘The breastwork, except at one 
corner, where it is not screened, is shaded light in Fig. 2, 
being concealed by a structure of which more will be said 
resently. Inside the breastwork are all the communications 
ween the hull of the ship proper and the outer world, the 
armoured deck outside it being practically unpierced. 
Here also are the bases of the turrets, and the 
working them. : 

The turrets, which are 80 ft. in external diameter, rise 
through the deck which closes in the breastwork, as shown 
in the diagrams, and the space between them is devoted to a 


* That portion of the ing tower which lies behind the 
bulwarks of the hurricane deck has been left unshaded in 
Fig. 2. It should have been lightly shaded. 


at least 11 ft. bin. by a h 
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long narrow deck house (B in Figs. 3 and 4), the object of 
which is not to afford accommodation, but simply to carry 
up the various hatchways and air-shafts to a lofty hurricane 
deck, also shown in the figures. An end view of the deck- 
house and the hurricane deck which it supports, is given 
in Fig. 4—a section through the fore turret. By an after- 
thought, the his' of which will be found in the paper 
before alluded to, the sides of the ship, from the forecastle to 
some distance aft of the breastwork, have been carried up, in 
light iron work, to the same height as the breastwork, from 
which they are only distant about 5 ft. The space between 
forms a long narrow structure on each side of the ship, 
which affords a certain amount of additional accommodation, 
ially aft, where it is widened out into a spacious deck- 
house, standing upon the ship’s original upper deck. This 
“ broadside superstructure,” as it is usually called, is shown 
at B B, in Fig. 2, and at E E in the section, F ig. 4. The 
superstructures and other parts are oy! shown in the 
lan, Fig. 3, where—commencing with the highest points— 
3 I, are the funnels ; H, the conning tower ; A, the hurricane 
deck; B, the elevated deck-house which supports it ; C C, 
the turrets; D, the breastwork ; E E, the “ broadside super- 
structures,” level with breastwork ; F, the forecastle, 3 ft. 
lower than the breastwork ; and G, the armoured deck, about 
7 ft. lower than the breastwork in the only part where it 
comes in sight, though it extends of course under E and F, 
and indeed ——s except inside the breastwork. The 
same letters apply to Fig. 4. The conning tower will be 
noticed in Fig. 2; it is high enough to give a view over the 
hurricane deck bulwarks, and wide enough to command a 
view forward and aft past the funnels (which of course are 
made narrow) on either side. 

Fig. 1 is a general elevation of the vessel’s broadside, no 
attempt being made to distinguish armoured from un- 
armoured parts. The several decks, except the hurricane- 
deck, are guarded only by stanchions and rails, to give free 
range to the guns all round. It is not hoped or desired to 
keep these decks dry in bad weather. The forecastle deck is 
expected, though 9 ft. out of water, to be constantly deluged, 
and the top of the breastwork and superstructure, necessarily 
without bulwarks, will fare scarcely better, while it will be 
impossible to use the low armoured deck aft except in har- 
bour. On the other hand there is simply no occasion to use 
any of these decks at sea, and as all openings in them will be 
shut tight, their invasion by the water is simply of no con- 
sequence at all. The hurricane-deck is amply large enough 
for all purposes of air and exercise, while from its height and 
form it is expected to afford a dryness and comfort not 
attainable on the upper deck of any ordinary ship. There 
are abundant means for —a all parts of the ship 
mechanically, when bad weather obliges “ bottling down ;” 
in fact, the Thunderer, what with steam turret engines, 
steam steering engines, steam fire engines, and steam venti- 
lating engines, is a good deal like a well-ordered factory 
inside. Of course this is a grievance to a large school of 
naval officers, but of course it is inevitable, and any attempt 
to ignore the fact that the true description of a fighting ship 
nowadays is a fighting engine, can only lead to national 
disaster. Considering the moderate crew required by this 
powerful ship—thanks to her mastless state—the accommoda- 
tion will robably be preferred by the men to that in vessels 
of the ordinary construction. The boats will stow, in bad 
weather, on the hurricane deck, and a strong iron mast (not 
shown in our elevation), fitted with a derrick for hoisting 
them in and out, will stand just abaft the funnels. This mast 
will also carry a topmast for signalling, and, we believe, a 
large top or platform for reconnoitring purposes (like those 
one sees upon ships in old tapestries, holding men in armour 
80 mop sewer em | large that the ship seems in imminent 
danger of capsizing). There is no idea of setting any sail 
whatever upon it. The anchors are on Martin’s principle, 
and lie flat in recesses or “shoots” cut in the sides of 
the forecastle, so as to be out of the way of fire. It is con- 
sidered that the forecastle is high enough for the safety of 
the men employed upon it under any circumstances in which 
it can be necessary to weigh, stow, or let go anchors, especi- 
ally as the capstan is below, and almost the whole of the 
operations referred to can be conducted from below. The 
behaviour of the ship against a heavy head sea is, however, 
admitted to be a matter upon which enlightenment must be 
gained by experiment. e have little doubt it will prove 
satisfactory ; if not with the present height of forecastle, then 
with greater height, which can easily be given with no 
greater sacrifice than the surrender of a certain amount of 
possible depression of the guns of the fore turret. 

The hull is built upon Mr. Reed’s longitudinal system, by 
which great strength is secured in the direction in which it 
is most required,, while weight is reduced to a minimum. 
Assuming, as we have every right to do, that it has not been 
reduced beyond safe limits, the rood effect of the changes in- 
troduced by Mr. Reed in the framing of our war ships is 
made apparent by the comparison, in the table at the end, 
between the weight of the hull, 2454 tons, and the enormous 
weight, 6365 tons, it serves to carry, offering a marked con- 
trast to the earlier ironclads. There is no early ironclad 
carrying such enormous weights as the Thunderer, but the 
nearest approach is the Minotaur, carrying 5232 tons. This 
is done upon a hull weighing 5043 tons, or more than twice 
the weight of the hull of the Thunderer. No doubt the 
bottom of the Minotaur is strong, and the old transverse 
system of framing has gained some cr dit from the behaviour 
of the Agincourt upon the Pearl Rock. Yet that very 
strength might have been her destruction, for had she taken 
the rock at any speed, instead of drifting so quietly upon it 
that no one on board knew she had struck, not only would 
her frames, forced transversely against the rock, have suffered 
—s fatal dislocation, but they would almost certainly 

ave anchored her hopelessly upon the rocky points. The 
Thunderer, however, which has longitudinals 7 ft. apart, 
<oanected by light “bracket frames,” intended merely to 
hold them, and the two bottoms, in position, would have had 
a good chance, even at considerable s , of merely skating 
along the rock upon the edges of the longitudinals, while 





the outer bottom between them would yield to almost any 
extent by the buckling or breaking of the bracket frames, 
without necessary damage to the inner skin. The bottom 
would be furrowed lengthways instead of crossways, and the 
work of getting off would be infinitely more easy. 

‘The following are the principal dimensions of the Thun- 
derer : 

ft. in. 

Length between perpendiculars 285 

” of keel for tonnage 
Breadth extreme ... oe 
na for tonnage 
Depthin hold... 
Burthen 
Displacement . = 
Area of midship section ... 


eee eee ove eee 


Draught of water, forward ove 
o- ~ aft «a. ooo oe oo 
Heigut of port from load water line, fore turret 
” ” ” fter ” 
Freeboard, forward 
-~ amidships... “0s 
= aft... pa eee eee 
Depth of armour below water, amidships 
Height of forward ... oe 
armour *** {amidships and aft 
above at fore end eve 
water line amidships 


eee see eee eee 


eee ere 


on sides 


Armour. 
On sides’... 12 & 10 in. 
,», bulkheads at 
break of deck 12 in. 16 in. 
On breastwork 12 & 10 in. 16 & 18 in. 
», turrets ... 14 &12in. 15 & 17 in. 
Thickness of (On sides... - eee .. 1} and Ijin. 
skin plating ) ,, bulkheads at break of deck ... 1} in. 
behind », breastwork ... 1; in. 
armour » turrets ... cee eee ese 1} in. 
Thickness ot § On monitor deck dee 8 in, (2 in. aft.) 
deck plating { », deck over breastwor . 1 in.* 
Engines, nominal horse power ... ove 800 
a indicated be 
Estimated speed eee 
Complement of officers and men... 
Armament, four... 


on breast work / 


Thickness of 
armour and backing 


eee eee 


5600 
12.5 knots 
800 


eee eee 


35-ton guns 
tons. 

512 

254 


967 
1600 
592 
110 
522 
1542 


Weight of armament ... se ove 
crew and ship’s stores... one 
engines and engineers’ stores, with 

with water in boilers ... , 
coals 
turrets ... 
pilot tower eee eee eee 
deck plating and glacis plates 
armour, in other parts ... 
backing, e 


hull ° eae . eee 


eee eee ere 


Probable surplus 


These figures aro applicable to the original design, which 
has been somewhat modified, but the additions made (broad- 
side superstructure, &c.) will probably balance the expected 
surplus displacement, so that no material alteration need be 
looked for either in draught or displacement. The number 
of the crew will, we believe, be about 300, owing to the in- 
creased size of the guns. 








THE INSTITUTION OF CIVIL ENGINEERS. 
Tue Annual Dinner was held at the Queen’s Concert 
Rooms, Hanover Square, on Wednesday, the 24th of April, 
1872, the President, Mr. T. Hawksley. being in the Chair. 
The company actually present included, besides a large 
number of the members and associates, the following guests : 
H.R.H. Prince Arthur, K.G.; the Rt. Hon. A. S. Ayrton, 
M.P.; Sir Julius Benedict; Mr. E. F. Boyd (Pres. Mining 
Engineers); Mr. Baron Bramwell; Dr. Burrows, F.R.S. 
(Pres. Coll. Physicians); Mr. G. Busk, F.R.S. (Pres. Coll. 
Surgeons); the Earl of Caithness; Professor Cayley, F.R.S. 
(Pres. Astron. Soc.); Major-General Sir F. Chapman, 
K.C.B.; Mr. Henry Cole, U.B.; the Earl of Devon; Col. 
Sir H. Elphinstone, K.C.B; Mr. Fitzgerald; Mr. J. A. 
Froude; Sir John Gilbert (Pres. Water Colours); the Rt. 
Hon. W. E. Gladstone, M.P.; the Rt. Hon. G. J. Goschen, 
M.P.; Lord Richard Grosvenor, M.P.; the Rev. H. Howarth, 
B.D; Dr. Joule, F.R.S.; Lieut.-Gen. the Hon. Sir James 
Lindsay, K.C.M.G.; Mr. Justice Lush ; Lord Lyttelton; the 
Rt. Hon. W. Monsell, M.P.; Sir Harry Parkes, K.C.B.; 
Major-Gen. Sir Henry Rawlinson, K.C.B. (Pres. Geogr. 
Soc.); Lord Redesdale; Admiral Sir Spencer Robinson; 
Major-General Scott, C.B.; Mr. W. Spottiswoode, F.R.S. 
(Pres. Math. Soc.) ; Sir Charles Wheatstone, F.R.S.; Mr. T. 
H. Wyatt (Pres. Architects). 
Grace before and after meat was said by the Rev. H. Howarth, 
B.D., the rector of St. George’s, Hanover-square. Dinner over, 
The President rose and said,—Your roya highness, my lords 
and gentlemen, I rise with much pleasure to present to you the 
health of the royal lady who occupies the highest position in 
these realms—a lady who by her many public and private 
virtues has endeared herself to all her subjects ja lady so 
beloved that upon a ee recent occasion the whole nation 
rose as one man to manifest their loyalty to the Crown and 
their attachment to the person of the Queen. Gentlemen 
it is unnecessary for me on this occasion and before this assembly 
to enlarge upon a topic with which I am sure your hearts are 





* Since increased. 





sufficiently impressed. But in presenting to you this toast in 
the presence of one of the sons of the Sovereign, I am sure you 
will express the unbounded loyalty and dutifulness which the 
engineers of this kingdom and their visitors undoubtedly feel, 
I give you “ The health of her most Gracious Majesty the 
Queen.” May she long live to reign over us in health and 
happiness. 
he toast was drunk with all the honours. 

The President next gave ‘‘ The health of their Royal High- 
nesses the Prince and Princess of Wales, and the rest of the 
Royal Family, coupled with the name of Prince Arthur, K. G.” 
He adverted to the sorrow and sympathy manifested by the 
entire nation in their recent trials and sufferings, and expressed 
his gratification in being able to announce that the Heir Appa. 
rent is fast recovering from his recent indisposition. 

The toast was drunk with three times three. 

Prince Arthur, on rising to respond, was received with loud 
cheers. He said,—Mr. President, my lords, and gentlemen, in 
the name of the Prince and Princess of Wales and the other 
members of the royal family, let me thank you for the very 
kind manner in which you have received this toast. Itis a 
great pleasure to me to be presenton this occasion, and to 
meet so many members of a profession distinguished for its 
energy, ability, and perseverance, and which, I think I can say, 
without ag ey to any other country, stands unrivalled 
in the world. et extremely that my brother the Duke ot 
Edinburgh is not here this evening. Few have seen so much 
of the different parts of the globe as he has done, and he could 
speak from his own practical experience of the great under- 
takings and high achievements in different parts of the world 
connected with the names of the civil engineers of Great 
Britain. I have not the honour of being a member of this dis- 
tinguished body, but I am proud to be able to say that I havo 
some affinity with it, as I commenced my career as a soldier 
in that branch of the army which I hope I may call a sister 
service—I mean, the corps of Royal Engineers. 

The President, in proposing ‘‘ The Army, the Navy, and the 
Auxiliary Forces,” coupled with the names of Lieutenant- 
General the Hon. Sir James Lindsay, the Right Hon. the First 
Lord of the Admiralty, and Lieutenant-Colonel Hawkshaw, 
said it was only by being prepared to defend ourselves that we 
could — peace. ‘Theirs were the arts of peace, but they 
were also prepared to convert the arts of e into the arts of 
war should the defence of the country render it necessary to do 
so. In such an event the Civil Engineers of England would 
hold out the right hand of friendship to our military forces. 
The latter would be prepared to fight, and the members of that 
institution would be prepared to furnish them with the means of 
fighting effectively, whether with ships, guns, earthworks, or 
fortifications, He was not sure that their ability to do this was 
appreciated as it deserved in a certain assembly from which the 
sinews of war must emanate. They would excuse him if on 
this occasion, as president of the Institution of Civil Engineers, 
he declared that if the opportunity were afforded to them they 
would do more for their country than they were at present 
allowed to attempt. 

Lientenant-General Sir James Lindsay, K.C.M.G., returned 
thanks for the army. The army, he said, was now undergoing 
a very considerable change, but he had such confidence in 
in English gentlemen that he believed the army would be as 
well officered in the future as it had ever been in the past. He 
quite approved of the measures which had been taken by the 
Government on the subject of the organisation and localisation 
of the army, believing that it would increase and strengthen the 
defensive force of the country, and in the same proportion in- 
crease its offensive force. If the Civil Engineers who, under 
Sir Morton Peto, went out to make a railway during the 
Crimean War, had been sent out earlier they would have 
saved half the British army. When they did go out they 
— the resources at the command of the British Govern- 
ment. 

Mr. Goschen said: Last year, when I had the honour of re- 
sponding to the same toast on behalf of the navy, I had had 
only a few weeks’ experience in connexion with the Admiralty ; 
but those few weeks had been enough to show me the intimate 
connexion which existed between the navy and the profession of 
civil engineers. And since then I have had occasion every week 
—I might almost say, every day—to remark.how many ques- 
tions have the same great interest for the civil engineers as they 
have for the navy, and vice versd. Every kind of problem con- 
nected with engineering science seems to have a bearing on the 
navy, and, to an extruordinary extent, Vulcan has begun to 
share with Neptune the empire of the seas. I wish to 
point out to you the nature of the difficulties now imposed on 
naval officers by reason of mechanical science having altogether 
changed the character of our ships and the character of the 
duties of those officers. I would not deny that the past 
year has been marked by some naval disasters, and naval 
officers are a highly sensitive body of men, who deeply feel 
those disasters; but the public should remember that the 
problems which have to be solved by naval officers, and the 
difficulties of their duties, have vastly increased of late. 
An officer who, in command perhaps of a fine fleet, has 
been round the world, and after an absence of three or four 
years returns home a splendid sailor, finds that the construction 
of the ships has changed, the character of the guns has altered, 
and the drill has changed; he finds problems of which he knew 
nothing; he finds the chemists have been at work discovering 
new properties of metal of which he never heard; and that in- 
ventions and discoveries affecting his duties have been made in 
other directions. I ask for the indulgence of their country 
towards them in the difficult circumstances in which they are 
placed. Officers who have been in command of ships who 
have been round the world, and who have acquired, 
perhaps, great reputation, are obliged, after being fifteen or 
twenty years in the service, to go to the college at Portsmouth 
to study those new problems which, during their absence, it has 
become necessary to solve, and in this manner to qualify them- 
selves for duties of which they knew nothing when they went 
abroad. I think it is fair that the country should bear these 
things in mind, and that, at a meeting of civil engineers espe- 
cially, it is not inappropriate that I should speak in this way of 
the difficulties that tore been cast upon naval officers—I might 
almost say upon the whole naval service. The shipwrights 














Aprit 26, 1872.] 





ENGINEERING. 





279 








have had to go through a similar course; they have had to 
unlearn their trade as | formerly knew it, and so, also, with 
the inspectors. With such changes going on, is it surprising 
that there should sometimes be costly failures and great disasters ? 
Let me say, however, that the naval service will apply them- 
selves with the assiduity and energy that distinguish them to 
master those new problems and acquire the fresh knowledge 
which is necessary. We hope, by the establishment of a great 
new educational college at Greenwich, to stimulate that which 
already exists—namely, the intense desire of naval officers to 
become equal to the great difficulties and responsibilities that 
devolve upon them. By these difficulties the naval service will 
not be discouraged, and I must ask the country not to lose con- 
fidence in them. 

Lieutenant-Colonel Hawkshaw returned thanks for the 
Auxiliary Forces. 

The President, next proposing the toast of “ Her Majesty’s 
Ministers,” coupled with the name of the Right Hon. the First 
Lord of the Treasury, said that the Institution never indulged 
in politics, but ther acknowledgments were undoubtedly due to 
the head of the oy Government and his predecessors for 
having performed the negative duty of letting them alone. 
What they had done they had achieved, not through, but in 
spite of all Governments, They had, possibly, made many 
mistakes, but they had likewise achieved many successes, and 
their blunders had been so many finger-posts to warn them not 
to go any further that way. Whatever might be the case in 
other nations, the civil engineers of this country approached the 
Government with perfect reliance on its purity, and the result 
was an amount of progress in great engineering enterprises 
which no other country in the world could boast. 

Mr. Gladstone, ‘on rising to respond to the toast of “Her 
Majesty’s Ministers,” was enthusiastically cheered. He said: 
On the part of my colleagues, both absent and present, I return 
you most cordial thanks for the compliment that you have been 
pleased to pay us. I very well know the capacity in which we 
receive that. It is not with reference to our particular merits 
or demerits, whichever they may be; it is not with reference to 
the insignia of party that we carry; it is because, meeting as 
loyal and intelligent citizens in a wel sptened country, you pay 
upon every occasion the tribute of your considerate respect to 
the constituted powers by which the framework of society is 
kept in order. And if, gentlemen, the framework of society is 
kept in order by the agency in some degree of those constituted 
powers, perhaps it may be admitted that there is adequate 
employment for those who are concerned in the administration, 
without the perpetual intermeddling which has been, as we may 
esteem it, the distinction or the curse of some other countries. 
1 think, sir, if I may be permitted to say so, that from your 
speech may be derived some very useful lessons of political 
philosophy. You have said that you have received from the 
— and from past Governments that degree of respect, be it 
ittle or be it great, which as an institution you have deserved. 
Nothing could be more satisfactory to my mind, for I feel that 
if, as you have affirmed, we have given you the measure of 
respect that you have deserved, that has been a very great 
respect indeed. But, sir, you touched on a matter of great im- 
portance when you stated that the duties of Government, as 
understood in this country, towards this and similar institutions 
have been chiefly negative duties. For my part, I trust that 
they will always so continue. In the days of my youth so it 
was without dispute. The great statesman under whose shadow 
I passed my political youth had that doctrine of general non- 
interference for an article of faith, and that without distinction 
of political party. In my mature, and I am afraid [ must in 
candour say declining years—at any rate, after more years than 
Iam willing to count or should like to state—I see a change 
creeping over the habit of mind of the people of this country 
with respect to the interference of Government, and with respect 
to committing to its direct patronage and tutelage many of the 
pursuits of the people—which may be, and which, I think, is in 
acertain degree an obedience to the social necessities of the 
time; but which, on the other hand, I do not hesitate to say, 
deserves and requires to be watched with jealousy. It is in the 
growth of individual and of local energies, it is in the free 
development of private spirit, it is in the moulding of pursuits 
according to the direction that legitimate and natural exigencies 
find for them, and in leaving them free from artificial and 
extraneous interference, that the secret of the greatness of the 
country lies. That danger of centralisation which has been a 
formidable and almost a fatal reality for other lands—has not, 
I trust, yet acquired serious dimensions among ourselves. But 
it has, I think, lifted its head, and it depends, gentlemen, upon 
the wisdom of the English people, and upon their fidelit 
to the traditions of their forefathers, whether they will 
take care not to hand over to the Executive Govern- 
ment the charge of functions which they can perform 
much better for themselves. Now, Mr. President, permit 
me to say that I feel that it is difficult to connect the 
duties of her Majesty’s ministers, as such, with those of this 
society. In one respect I think we may venture to compete 
with you, and that is that I believe we work as hard as you do. 
I am far from thinking that we have earned equal distinction. 
This is an age, gentlemen, which appears to have been given in 
a special degree to you, Your profession in modern times—in 
Christian times—is among the youngest of professions. For 
some generations it crept along in the darkness and in the 
weakness of its infancy. In our time, in the time over which 
our memory reaches, it has arrived at a gigantic development. 
From her Majesty’s ministers you differ advantageously, gen- 
tlemen—in this respect among others, that the benefit of your 
performances is unanimously acknowledged. There is but cne 
personage who, if she were gifted with a mouth and a tongue, 
would raise her voice against you, and that is your ancient 
mother Earth. Whatever benefits you have conferred upon 
human kind, on her you have inflicted cruel suffering. The 
guilt of parricide, Mr. President and gentlemen, is great, but 
your iniquities are greater still; for you have mutilated and 
mangled your first parent without putting an end to her 
existence. Ard where is this to end? ou have already 
covered the civilised portion of the world, and you will rapidly 
Pierce the uncivilised. The cataracts of the Nile are no longer 
secure. I believe that the next step will be a railway across 





the Great Desert of Africa, Und 
ground you will be compelled to employ yourselves, and, when 
you have dealt sufficiently with the bowels of the earth, there 
will remain to you the regions of the air. I think, Mr. Pre- 
sident, that it is time to curb these two adventurous specula- 
tions. No doubt a iod will arrive when, like Alexander, 
sighing for new worlds to conquer, you will begin to think of, 
at least, the other members of the ay! system; but I do 
not believe that will be in our day. For the present time, I 
think, in what I have faintly sketched out, you have before 
you sufficient occupation. And, sir, I feel a confidence greater 
than I could express in words, that the larger the development 
of this institution, the deeper it strikes its roots in the country, 
the more numerous its members, and the greater its achieve- 
ments, the greater will be the debt which mankind will owe 
you, and the claim which you will have established upon the 
gratitude both of your contemporaries and of a distant posterity. 

The President, in proposing ‘The Houses of Lords and 
Commons,” regretted the tendency that prevailed to remove 
from the Legislature the jurisdiction they had exercised to the 
benefit not only of the profession, but of the public. Speakin 
after forty years’ experience, he doubted whether any tribuna 
could be substituted with equal advantage to the country. The 
Committees on Private Bals were an admirable school for 
members, and if they were taken away Parliament would 
become a mere political club. 

Lord Redesdale, in replying, on behalf of the House of Lords, 
doubted whether any but a Parliamentary tribunal could deal 
satisfactorily with the great works that were now submitted for 
their jurisdiction. 

Mr. Monsell acknowledged the toast on behalf of the House 
of Commons. 

The other toasts were, “ Prosperity to the Institution of the 
Civil Engineers,” proposed by Mr, Baron Bramwell, and acknow- 
ledged by the President; ‘* Our Visitors,” coupled with the 
name of the Earl of Devon; and lastly, ‘‘ Tbe Learned Societies,” 
— by Sir W. Armstrong, C.B., and acknowledged by Dr. 

oule. 

The arrangements were under the direction of Mr. James 
Forrest, Secretary of the Institution. 


round as well as above- 








THE ST. HELENS BOILER EXPLOSION. 

THE following account of the recent disastrous boiler ex- 
plosion at St. Helens, given by Mr. Lavington E. Fletcher 
in his last monthly report to the Manchester Steam Users’ 
Association, will be read with much interest. Mr. Fletcher's 
comments are worthy of the most careful attention. 


An Explosion caused by the Bursting of Three Boilers 
simultaneously, which would have been prevented had each 
of the Boilers had an independent Safety Valve. 

No. 4 Explosion.—The sudden explosion and flight of three 
boilers simultaneously without a moment’s warning, scatter- 
ing large pieces of plating and other débris in every direction, 
destroying a great deal of property, and killing as many as 
four persons, as well as injuring thirteen others, may well 
have excited some interest in the locality in which it occurred, 
and below are given the details of this catastrophe, which 
took place at a chemical works at two o’clock on the after- 
noon of as February 18th. 

The boilers from which the explosion sprung were of the 
plain; cylindrical externally fired class, and were the three 
inner ones of a series of five. All these boilers, which for 
convenience may be referred to as Nos. 1, 2, 3, 4, and 5, were 
of the same description and size, being as nearly as may be 
34 ft. long, 5ft. 6 in. in diameter, made of shatee three- 
— of an inch in thickness, and worked at a pressure of 
30 Ib. 

With regard to the manner in which the boilers failed, Nos. 2 
and 4 were torn into two parts at the ring seams of rivets, the 
parts being shot in opposite directions, while these main por- 
tions were divided by further rents into smaller ones, one of 
these fragments being blown about 650 yards, another 
80 yards, and a third 250 yards. The central boiler, No. 3, 
was not only rent in some two or three plates transversely 
but also longitudinally, and opened out flat, while the front 
end was torn into so many pieces that it was very difficult to 
fit them together. The parts of this boiler had been blown 
to a much greater distance, and were scattered more laterally 
than those of Nos. 2 and 4, while one of them was thrown to 
a distance of 250 yards and another 300 yards. The roof with 
which the boilers were covered was entirely destroyed and 
shot away, one of the pillars being hurled toa distance of 
300 yards, where it alighted on the doorstep of a cottage. 
The woman who dwelt therein was washing the steps at the 
time and had a very narrow escape, as the cast iron frag- 
ment fell close by her side, breaking the pail she was using. 
The size of this missile was quite enough to have killed her 
on the spot had it struck her. The roof of one of the ad- 
joining cottages had asmall fragment shot through. Added 
to this a large tank, set over the boilers, was ballooned up by 
the rush of the steam, carried across a canal, and thrown a 
distance of about 80 or 90 yards, where it alighted in a plate 
glass works, crashing through the roof and shattering an 
outer wall on which it fell. addition to this, considerable 
injury was done to the glass works. The roofs in man 
places were riddled, and several sheets of plate glass damaged. 
Happily, it being Sunday, the works were at rest and the 
hands absent, or from the great confusion which must have 
arisen, the personal injury no doubt would have been serious. 
In addition to the destruction of property, three men were 
killed on the spot, and a fourth buried in the ruins and s0 
severely scalded that he died shortly after, while several 
others outside the works were injured by the flight of the 
débris or scalding water, some of them being mere about 
seven or eight years of age. No description, however, can 
convey a correct impression as to the havoc produced. To be 
realised it should have been seen. 

Great as was the damage done by this explosion, the 
cause, as is generally the case, was simple in the extreme. 
It was due to excessive pressure of steam generated in the 
central boiler ; but, tomake it clear how this occurred, it may 


be well to describe in detail the mode adopted of connecting 
or ¢ ig any one of the boilers from the rest of the 
series, as well as the arrangement of the safety valves. 

The five boilers composing the series were connected by a 
main steam pipe running acrossthem. At the junction of this 
main steam pipe with each boiler, there was not, asis usually 
the case, a steam stop valve which could be raised or lowered 
at bape y so as to open or shut the connexion between one 
boiler and the rest of the series, when desired, but instead of 
this, a cast iron plug was adopted as a stopper, which had to 
be put in and taken out of the stand pipe, connecting the 
boiler with the main steam pipe, by bend. To allow of the 
plug being put in and taken out, this stand pipe was fitted 
with a cover at the top, attached with bolts and nuts, and 
this cover had to be m off whenever the plug had to be 
taken out or put in, and bolted down again in order to admit 
of work being resumed, Further than this, it will be seen 
that this cover could not be taken off as long as there was 
any steam pressure in the main steam pipe, but as this pipe 
was connected to the entire series of boilers, there always 
would be a pressure of steam within it, as long as one of the 
boilers was at work. Whenever, therefore, it was desired to 
disconnect any one of the boilers, it was necessary to let 
the steam down in the whole series, in order that the cover 
on the top of the stand pipe might be removed, and the plug 
inserted, and before the boiler could be reconnected with the 
series it was necessary once more to lower the pressure in the 
entire series, in order to take off the cover, and remove the 
plug. Such an arrangement was clearly most inconvenient 
and primitive. But what was of more importance as regards 
the explosion was the fact that each of these boilers had but 
one safety valve fixed upon the cover of the stand pi 
already described. Thus there was but one opening for the 
steam to escape from the boiler whether to the main steam 
pipe or to the safety valve. It appears that the boiler in 
—_ had been recently under repairs, when it had been 

isconnected and the cast iron plug inserted in the manner 
described above. This plug however did not prove to be 
steam-tight, and the men at work inside the boiler found the 
leakage of hot water and steam to be very inconvenient. 
This annoyance occurs even with junction valves, and is 
frequently experienced by the inspectors of this association. 
To meet the difficulty, one of the boiler-makers went to the 
foreman of the works and obtained from him a wooden plug, 
which he drove into the bottom of the stand pipe connecting 
the boilers with the main steam pipe. The SN dleh-enabars 
completed their repairs on Friday afternoon, leaving the 
wooden plug firmly driven into the stand pipe. Whether 
this was done through oversight, or whether, as the boiler- 
makers stated. at the inquest, it was left in because they 
considered it the duty of the engineer in charge of the 
boilers to take it out, need not now be inquired into. Suffice 
it to say that the wooden plug was not removed by the 
boiler-makers. On the Saturday a man belonging to the 
works was sent into the boiler to clean it out. ‘This he did, 
but without removing the plug, or, as he stated at the in- 
quest, without even seeing it. e next day, when the iron 

lug was taken out from the top of the stand pipe by the 
jiler attendant, the wooden one at the bottom was not ob- 
served, so that the boiler was connected with the series, the 
fire lighted, and the steam got up with the wooden plug left 
in. It was Sunday morning when the fire was lighted, and 
at seven o’clock the manhole cover was bolted down, the 
fire meanwhile being kept burning. The attendant tested 
the safety valve, and as it was in connexion with the whole 
range of boilers, as already explained, though cut off from 
the one it belonged to by the wooden plug, it blew freely, 
but with borrowed steam. On this the attendant took for 
granted that all was right, and fired on, when, as there was 
no possible outlet for the steam, the pressure went on gra- 
dually accumulating. Of this the pressure gauge gave no 
evidence, inasmuch as there was not an independent one to 
each boiler, but simply one on the main steam pipe, so that 
it indivated nothing but the ordinary pressure. At two 
o’clock the limit of endurance was reached, and the boiler 
burst simply from accumulated pressure, which, in all pro- 
bability, had attained to 2001b. on the square inch. That 
the pressure in this boiler, No. 3, was much higher than that 
in Nos. 2 and 4, is corroborated by the fact already stated, 
that the fragments of No. 38 were thrown to a much greater 
distance than those of Nos. 2 and 4, and, while they were 
rent chiefly at the ring seams of rivets, No. 3 was opened out 
ag gem! as well as transversely. 
ith regard to the simultaneous explosion of the three 
boilers, Nos. 2, 3, and 4, this is not the first case of the sort 
that has been met with. At Fenton Park Iron Works 
three boilers exploded simultaneously on the 2lst of Feb- 
ruary, 1862, particulars of which were given in the Asso- 
ciation’s Monthly Report for April, 1862. At the Moss End 
Iron Works, near Glasgow, five boilers exploded simul- 
taneously on the 8th of April, 1863, particulars of which 
were given in the Association’s Monthly Report for April of 
that year. At the Aberaman Iron Works two boilers ex- 
ploded simultaneously on the 17th of February, 1864, par- 
ticulars of which were given in the Association’s Monthly 
Report for March of that year. At the Dalry Iron Works, 
Ayrshire, two boilers burst simultaneously on the 13th of 
January, 1871, particulars of which were Fp in the 
Monthly Report for January of that year. It will be seen, 
therefore, that attention has frequently been called to the 
subject of compound ceplasion, while other cases have been 
iven in which the explosion springing from one boiler has 
fed to the boilers alongside being thrown out of their places, 
and so roughly feonted as narrowly to escape giving rise to 
further explosions. These cases of partial injury throw a 
light upon the cause of simultaneous explosion, and the ex- 
planation of the one under consideration is, it is thought, 
simply as follows : : 

It may be assumed that the central boiler, No. 3, which 

ve way clearly from enormous internal pressure, was the 
first to burst, when the violent escape of steam consequent 
thereon would naturally disturb the adjoining boiler on each 





side, levelling the brickwork seating, and either crushing the 
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boilers inst the outer ones in the series, or blowing them 
up into the air, when, on their fall, alighting on an irregular 
bed of loose brickwork, they would break their backs, and 
rend in two or more pieces as the case might be. This 
appears to be precisely course taken. Boilers Nos. 2 and 
4 were rent in two at the ring seams of rivets, when the 
parts flew asunder in opposite directions, just as two ignited 
rockets would do if tied together, tail to tail, then 
suddenly liberated. It may be added that the outer boilers 
Nos. 1 and 5 were also dislodged, No. 1 without being much 
injured, while No. 5 was flattened in at the side, and rent 
open for a length of about 7 ft. or 8 ft. at a ring seam of 
rivets about midway between the two ends. When the ex- 
plosion occurred this boiler was not at work. Had steam been 
up at the time, and the same made in it, there is little 
doubt that the two ends would have been torn one from the 
other and scattered in opposite directions just as the others 
had been. 

It is worthy of remark that all the cases of compound ex- 
— referred to above, have not ane from boilers 

red internally, but from those fired externa It is true, 
however, that in the explosion that occurred at the Moss 
End Iron Works, near Gh w, one Cornish boiler on the 
extreme left of the series suffered in the general destruction, 
but that was the result and not the cause of the general ex- 
plosion. With the high pressures, however, at which in- 
ternally fired boilers are now being worked, ft wou!d not 
seem im ible, in the case of a sudden rent at the bottom 
of one of these boilers, for the rush of steam so to maltreat 
those alongside as to lead to their bursting also. Happily, 
however, such a case has not yet come under the experience 
of this Association. : 

At the inquest, two scientific witnesses gave evidence at 
the request of the er. They attributed the explosion 
to the cause already explained, viz., excessive pressure of 
steam in the central No. 5 boiler, in uence of the outlet 
being plugged, while they considered “the arrangement of 
the steam pipes and safety valves to be calculated to work 
with safety so long as they were not tampered with.” This 
view was iteld by Both the witnesses, who repeated, in reply 
to inquiries, “that the arrangements of the boilers were 
perfectly safe.” The jury brought in as their verdict, “ That 
the deceased came to their deaths by the explosion under 
consideration, caused by a wooden Pie being left in the 
steam escape pipe of the boiler which first exploded, by the 
boiler-makers who had been doing repairs therein, and they 
considered that the omission by the said boiler-makers to 
remove the plug, called fo. weighty censure at their hands ; 
and that the employment of such a plug at all was against 
ail practice.” : 

is evidence and this verdict are by no means satisfactory. 
The arrangement of steam pipes and safety valves was a bad 
one, and that should have been clearly pointed out. It is 
not enough to have an arran nt that is “safe till tam- 
pered with,” but it should be of so simple and straightfor- 
ward a character that it cannot be put out of order by a 
momentary oversight. Nothing can be more reasonable 
than the simple rule, that every boiler should be fitted with 
at least one safety valve, having its own independent com- 
munication with the boiler which cannot be interfered with 
by « stop valve, or stop tap, or any other similar arrange- 
ment. It would be better still were it a rule for every boiler 
to have two such safety valves, and this is carried out in all 
the boilers made under the superintendence of this Associa- 
tion. Had there been even one independent safety valve on 
this boiler, the explosion would nct have occurred. Some 
makers are especially fond of clustering a number of fittings 
around one opening. Thus the safety valves sometimes 
branch out of the steam junction valve box. The adoption 
of this arracgement is always objected to in boilers made 
under the Association's inspection, and this explosion shows 
that there is cause for this objection. Such an arrangement 
is nearly as dangerous as the one under consideration. A 
wooden plug put in from the inside to correct the | 
from the junction valve, would, at the same time, rob the 
boiler of its safety valve, whereas if the safety valve were 
entirely independent, as it should be, such would not be the 
case.* Further, this explosion affords a» additional illus- 
tration of the importance of having a suitable pressure 
gauge to every boiler, and so placed that it can be plainly 
seen. With this view it is recommended that a dial ga 
should be fixed at the front of the boiler so as to stare 
stoker in the face every time he charges his fire. 

In conclusion, though there was clearly an oversight, if 
not positive negligence, in omitting to remove the wooden 








* Mr. Fletcher gives in his report an engraving of the 
arrangement objected to, in order that it sug be more clearly 
un ; but this view the demands upon our space 
compel us to omit.—Ep. E. 
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plug from the outlet communicating with the main steam 
Pipe and safety valve, yet had there been an <~ = 
ety valve in direct communication with the boiler, this 
explosion, disast: as were its results, would have been 
prevented; and it is trusted that the circulation of infor- 
mation with regard thereto may lead boiler owners having 
similar arrangements to at once correct them, and thus to 
prevent the recurrence of similar catastrophes in future. 








PRIVATE BILLS IN PARLIAMENT. 

Ture has been considerable activity in the various Par- 
liamentary Committees during the past week in the matter 
of private Bills, a large number having through 
various stages more or less agreable to their promoters. 
Amongst the leading schemes we may mention the Severn 
Valley Railway, No. 2 Bill, to the details of which we referred 
last week. After Mr. Granville Somerset, Q. C., had ad- 
dressed the Committee in reply to the Great Western Rail- 
way opposition, the chairman stated that the Committee 
were of opinion that the preamble of the Bill was proved, 
= that clauses should be ye with reference to Lord 

tzhardinge’s pro’ » an compensation should be 
made for his fickery clauses were to. 

In the case of the Mid-London Railway, Mr. William 
Haywood, the engineer connected with the Commissioners 
for the City of London, was examined, and gave evidence as 
to the utility of the scheme, and generally in favour of the 
line, which he considered to be a very good scheme. Mr. 
Hawkshaw, the i -in-chief of the proposed line, was 
also i detailed its chief ineering features, 
which our readers will find on another page. . Travers 
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Falkiner, who is associated with Mr. Hawkshaw in the 
matter, gave evidence as to interference with the sewers, 
&c., after which Mr. T. E. Harrison was examined as to the 
sufficiency of the estimates and in support of the engineering 
features of the line, of both of which he spoke favourably. 
Mr. J. F. Blair was then —_ in eo of the 
revious engineering evidence. e case for the promoters is 
Bill proceeding. “ 
The case of the Caledonian Railway has been opened. The 
Bill is to authorise the company to make new railways 
and other works, and to acquire additional lands, to substitute 
bridges for level crossings at New Steventon and Lymington, 
and toenable the company and the Glasgow Union Company 
to enter into agreements with regard to the use of the City 
of Glasgow Union Railway, &c., the capital proposed is 
930,000/. by shares and 309,0002. by loan. The length of the 
line is 12 miles 61 chains. 

The Lancashire and Yorkshire case has also been heard. 
This Bill is for the construction of some short railways in 
Lancashire and Yorkshire, to widen a viaduct at Liverpool, 
to make a new road, and to acquire additional lands at 
Blackburn and Bradford. It further asks for an extension of 
time for purchase of lands for, and completion of, the Brig- 
house branch, and to authorise the company to contribute 
towards the hotel at Preston. The pro capital is by 
shares 1,200,000, and by loan 430,000. The length of the 
line is 17 miles 8 chains. Mr. Sturges Meek, local engineer 
of the Lancashire and Yorkshire, stated that the line was 
required for the ment of the station at Brad- 
ford. Mr. William Henry Barlow stated his approval of the 
plan, and that there were no engineering ditheul ties. The 
preamble was eventually proved. 
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with the reversing lever, which governs the slide motion. By 
this arrangement the cam-piece is traversed backwards and 
forwards, according to the direction in which the engine is 
to be worked, can be set to the required degree of 
expansion. ‘The valve-lever is attached to a horizontal 
arm, on which the cam-piece directly acts. In order to 
insure the instantaneous closing of the valve a weight, 
M, is mounted on a spindle, which to the valve 
through a small stuffing box. Fig. 3 shows a cross section 
of the valve arrangement and engine cylinder. It will 
be seen from the foregoing that the engine-driver, by 
moving his lever either backwards or forwards, can set the 
cam to any required degree of expansion without me hip 
labour or attention on his part. projections on the cam 
acting at each revolution upon the lever N, cause the valve 
to be opened to the extent defined by the set of the cam- 
levers. 
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This apparatus, it will be seen, is easily manipulated, and 
is very simple in action. The driver has only to put his 
lever over to the extremity of the segment—either backwards 
or forwards as he may desire to work the engine—and to put 
on the steam. As soon as the engine has made one or two 
revolutions, the driver pulls back his lever to the notch on 
the segment, which experience or calculation have shown to 
be the proper one for any given engine. He then runs the 
machine up to a couple of revolutions before the end of the 
hoist, when, putting his lever again at full steam, as at start- 
ing, he regulates and stops the engine in the ordinary way. 

With regard to the degree of expansion which has been 
found best in practice, it is to be stated that in the engines 
to which the Audemar system has been applied, experience 
has shown that although the gear will admit of any amount 
of expansion, and keep it varying with the resistance if 
worked by hand, yet economically the best results are 
—_ with A. fixed cut-off of 4 to $rds of the stroke, 
according to the surplus power possessed by the engine, 
any further regulation being obtained by the working of 
the steam valve. This is certainly a very late cut-off and 
scarcely deserves the name of expansive working ; but it is 
asserted that when the expansion has been carried beyond 
$rd—say to }th—it has been found that the amount of 
power varies too greatly during a revolution of the drum 
to insure a regular and steady pull on the rope, and that 
by this means an amount of vibration is set up in the ro 
which would speedily Sonne O and would render the work- 
ing of the pit dang ith coupled engines, however, 
this objection to the employment of a higher degree of ex- 
pansion would probably be surmounted. 

It will be seen that the Aud Pp gear fulfils 
the mechanical conditions referred to at the commencement 
of this notice, and it can be fitted to the engine during one 
shift, everything of course being got ready beforehand, so 
es the regular working of the pit is in no way interfered 
with. 

But at the same time we cannot regard the Audemar gear 
as an arrangement calculated to obtain the most economical 
results if anything like a high degree of expansion is resorted 
to. ‘lhe arrangement, as carried out, necessitates either long 
steam passages and a moderate clearance 8 between the 
expansion valve and the main slide, or if short ges are 
adopted a proportionate increase in the space between the 
expansion and slide valves ; and neither of these condititions 
is compatible with economic expansive working. The gear is 
also open to the objection that as the cam is shifted to give 
an earlier cut off, so is the travel of the main slide also 
reduced, and hence the period of exhaust shortened, and 
the amount of compression increased just as it is with an 
ordinary link motion. Notwithstanding these defects, how- 
ever, the gear has proved itself capable of effecting an im- 
provement in the performance of the engines to which it has 
been fitted. 

It has already been successfully applied to ten winding 
engines at seven different pits at Blanzy, these engines 
representing a total of 2780 wer. From a return 
showing the consumption of coal in 18:7 and 1868 it appears 
that 425,230 hectolitres, —* about 84 kilos, or, say, 
35720 tons per year, were used. ‘This coal was of an inferior 
kind, consisting chiefly of the slaty portions cleared away 
from best coal. The. consumption in the years 1870 and 
1871, when the engines were working with the Audemar 
gear was 325,230 hectolitres, notwithstanding an increasing 
out put, showing a saving of 90,000 hectolitres, or 7560 tons 
per year, being at the rate of about 21 percent. This saving, 
it is stated, would have been greater, had all the machines been 
altered simultaneously, but as it was, some of them worked 
for several months with the old gear before time could be 
found to alter them. The average obtained is therefore not 
so good as it rei be. The economy claimed, however, 
becomes more striking by taking the case of one or two indi- 
vidual engines instead of the average. For instance, the St. 














Marie engine, having two cylinders 2 ft. 8 in. diameter, and 
6 ft. 8 in. stroke, formerly consumed on an average 180 hecto- 
litres, or, say, 15 tons of coal per day. After Audemar’s 

ear was applied the consumption fell to 100 hectolitres, or 

5 tons, showing an economy of 44 per cent. Again, the 
St. Lucy pit had one engine with two cylinders, each 
2 ft. 8 in. diameter, and 6ft. 8in. stroke, barely worked by 
seven boilers. Upon Audemar’s gear being adopted only one 
more boiler was laid down to work a second engine having 
two cylinders 1 ft. 10in. diameter, and 6ft. 8in. stroke, 
which was added. The above facts are taken from the books 
of the Blanzy Company. The gear is also working at the 
Mines du Nord de Charleroi, and there it is stated to have 

roduced an economy of from 20 to 29 per cent., as attested 
by M. Tournaux, the director of the mines. 

These results are, of course, satisfactory as far as they go, 
but unfortunately they scarcely go far enough. In other 
words, the data available concerning the performance of the 
Audemar gear are not sufficiently complete to enable any 


satisfactory comparisons to be instituted between engines | p 


fitted with it and engines of the best types used in this country. 
If engines are of a non-economical kind it is often a very 
easy matter to introduce modifications which will effect an im- 

rtant improvement in the performance, and thus unless we 
oe such data as will enable us to form an accurate estimate 
of the economy of the engines above referred to, we can 
come to no conclusion of any value as to how far the Aude- 
mar gear possesses advantages over other arrangements pro- 
posed for the same purpose. In conclusion, we may remark 
that it is no use attempting to attain any great economy in 
the working of — engines as the employment of ex- 
pansion gear alone. If it is desired to obtain the full benefit 
of expansion other things must be done besides applying 


suitable arrangements of cut-off gear, and this is a matter of 


which we propose shortly to have something to say. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


Mipp.iEsBroven, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a large 
attendance on 'Change at Middlesbrough. There was a 
good demand for pig-iron, and some fancy prices were 
quoted. One large maker was extravagant enough to ask 
105s. for No. 3. In some special cases brokers are glad to 
give almost any price for iron for shipment; but, as a rule, 
they can obtain it for 95s. perton. Deliveries are in arrears, 
but makers are doing their best to keep their customers sup- 
lied. It is stated that although the quotations are so high, 
No. 3 has recently been purchased for 85s., for delivery next 
year. Materials being so scarce, the greatest care on the 
art of the managers of ironworks requires to be exercised. 
'o be on the safe side managers, as a rule, are making short 
contracts for ironstone coals and coke. 


The Finished Iron Trade.—All the mills are kept going 
as much as possible. It isto be regretted that the men will 
not work more regularly. Many of them only work three 
or four days a week. Every preparation is made for them to 
start in the beginning of the week, but frequently the pud- 
dling furnaces are lighted uselessly, until Tuesday and 
Wednesday. This is a serious loss to the masters. Prize 
money is offered at several of the works; but this does not 
seem to have the desired effect of inducing men to work as 
many heats as they might. Rails, plates, angles, bars, and 
—- 5 oe all in good request, and satisfactory prices are 
realised. 


The Board of Arbitration—On the 1st of May, Mr 
Rupert Kettle, of Wolverhampton, who conducted the first 
inquiry under the North of England Board of Arbitration in 
1869 will open a court at Darlington for the purpose of arbi- 
trating several points of difference between the ironmasters 
and employés, chiefly on the question of shorter hours and 
Sunday fettling. 


Danks’ s Furnace.—Mr. Danks, who has, since a section of 
the ironmasters took exception to his patent rights, con- 
sulted Mr. Thomas Hughes, M.P., Barrister, and acting upon 
that gentleman’s advice, he has obtained a supplemen 
patent for his furnace. The Welshmen who have raised suc 
a strong objection to paying Mr. Danks any royalty may now 
find that they have ~ too great a hurry in their attempted 
sharp practice. Should any of those gentlemen desire to 
make terms with Mr. Danks, they may find that he will 
recollect the way in which they tried to deprive him of his 
rights, and will make them pay ee for using his puddling 
furnace. We hear that several puddling furnaces similar to 
Mr. Danks’s are being brought under the notice of the 
American ironmasters. Whether practically they are equal 
to Mr. Danks’s remains to be seen. Up to the present time 
we have not heard of any objection on the part of the work- 
men in England to the introduction of Danks’s furnace. This 
is contrary to the expectation of a large number of persons. 
It is very satisfactory, and shows that the ironworkers have 
more common sense than they were credited with. 


The Coal Trade.—Almost any price can be had for coals 
by those who are fortunate enough to have any for sale. The 
demand is so heavy that the additions which are being made 
to pits, and the new pits which are being sunk, seem to go 
but a very little way in meeting the extra requirements of con- 
sumers. Everybody is erying out for more fuel, and, do 
what they will, they cannot get it quick enough. To meet 
this extraordinary increasing demand, hand labour is in- 
adequate. Good coal-cutting machines must be forthcoming. 
The attention of a great many engineers are directed to this 
question of coal-cutting, and, in this age of invention, it will 
be remarkable if suitable machines are not soon introduced. 
Unless machines are applied to coal-cutting, there is not the 
slightest doubt that the iron trade and other industries will 
be crippled in their development for want of fuel. Coal 
being scarcer, there is, of course, the greatest difficulty in 
obtaining coke. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Presentation to Mr. William Howe, of Clay Cross.—On 
Wednesday afternoon a testimonial was presented, at the 
Angel Hotel, Chesterfield, to Mr. William Howe, of Cla: 
Cross, inventor, or adaptor, of the link motion. Mr. L 
Stores Smith (Sheepbridge Works), occupied the chair, and 
Mr. J. Ward (Wingerworth Coal Co.), the vice-chair, and 
about fifty other gentlemen connected with the mining, &., 
enterprises were present. Amongst the number were Mr, 
Charles Binns, Clay Cross, Mr. Evans, the Government in- 
spector, Mr. J. Cutts, &c. The chairman in a neat 5 ech, 

luded to the smallness of the testimonial, and said it wag 
something akin to an insult to Mr. Howe, as being the.only 
recognition by this great nation of all he had done for it. 
He had known Carlyle, Tennyson, and other great persons, 
but he assured those present he did not esteem it any less 
privilege to be acquainted with Mr. Howe. Mr. Smith then 
roceeded to refer to the great merits of the link motion, and 
after other interesting remarks, made the presentation to 
Mr. Howe, which consisted of a purse of 2001., a gold watch 
and chain value 63/., and an emblazoned scroll. On the back 
of the watch was engraved a copy of Mr. Howe’s original 

lan of the link motion, and also a suitable inscription. Mr. 
owe returned thanks in an explanatory speech, and sat 
down amid great applause. 

Messrs. Charles and Cos Works, Millsands, Sheffield — 
The extensive works of Messrs. Wm. Charles and Co., whose 
affairs are now in bankruptcy, have been let off to several 
firms who stand in need of additional accommodation. 
Messrs. Brown, Bayley, and Dixon have taken a number of 
the converting furnaces, and Messrs. Howell and Co. and 
other firms have become occupiers of other parts of the 
works. 

Trial of a Fell’s “ Central Rail” Locomotive at Leeds.— 
On Friday afternoon last an interesting trial of the Fell 
central rail locomotive with steam was made at Messrs, 
Morning, Wardle, and Co.’s, Boyne Engine Works, Leeds, 
in the presence of the locomotive superintendents of several 
home railway companies, heads of various Leeds, &c., en- 
gineering firms and other gentlemen. It will be remem- 
bered that the principle patented by Mr. Fell was that 
adopted on the Mont Cenis line, and in consequence of this, 
as well as from other causes which it is not necessary to ex- 
plain, the trial was regarded with an unusual amount of in- 
terest. The engine in question is one of three which have been 
ordered of Messrs, Manning, Wardle, and Co., for a Brazilian 
line of railway. These locomotives weigh each about 30 
tons, and it isexpected that they will be able to pull a load 
of about 40 tons along the line across the mountain heights 
in the upper plateau of Brazil. In order to thoroughly test 
the running qualities of the ——— is, so far, very 
satisfactory—it will, in a few days, be tried on the heavy 
inclines of the old Whitby and Pickering Railway. 


New Patent for Sickle Making.—An interesting patent 
in connexion with sickle making, which is, to say the very 
least, the most unsatisfactory, trade-union-hampered trade, 
even at Sheffield, has just been obtained by Messrs. Castle 
and Turton, of the Premier Works, Attercliffe, Sheffield. In- 
stead of being made by hand as hitherto, pieces of metal are 
cut of the proper size, heated and passed between rolls at 
considerable pressure, so as to ensure perfect homogenity, 
and the piece is grooved and tapered as it passes through the 
lower roller. It is then placed on a bender, and is moulded 
into the exact form required by the pressure of a lever. This 
invention should somewhat amend a state of things which 
limits the number of the men in the trade to a select few, 
and so causes orders for thousands of dozens of sickles to be 
annually sent abroad. 


Alterations and Extensions in South Yorkshire.—Messrs. 
Newton, Chambers, and Co. are erecting several new furnaces 
at Thorncliffe and at Chapeltown. essrs. Dawes, of the 
Elsecar Works, are making fair progress with their new 
furnaces. Chubb’s coal-breaker has recently been introduced 
at the Darfield Main Colliery, the Oaks Colliery, Lundhill, 
and at Messrs. Pope and Pearson’s West Riding Collieries. 
Messrs. Copley and Gillott’s coal-cutting machine is about to 
be worked at the Wharncliffe Silkstone and Crigglestone 
Collieries. The Aireside Hematite Iron Company blew in 
their new furnace on Saturday. The Farnley Iron Company 
are erecting a new plate mill. Messrs. S. and C. Wardlow, 
Sheffield, are about to extend their works. 


Meeting of the Sheffield United Gas Company.—The half- 
ey — of this rg ged was held at Sheffield on 

riday last, a dividend of 10 per cent. being declared. It 
was mentioned that during the year the revenue had been 
increased to about 30007. 








Inpran Crvit Enerngerina Cottege.—We have been 
requested to direct special attention to the fact of its having 
been determined by the Secretary of State for India in 
Council that, in the examination for admission into the In- 
dian Civil Engineering College, intended to be held in July, 
1874, and in all future examinations, no candidate will be 
allowed to compete who shall, on the 1st of the month, have 
attained the age of twenty. For the examinations in 1872 
and 1873, the maximum limit of age will remain, as at 
present, at twenty-one. 


Inpran Rattways.—The Indian Government has finally 
determined on carrying a railway from Khandwa to Indore 
vid the > as originally recommended by Mr. 
Campbell. The line is to be constructed so as to be capable 
of being worked throughout by locomotive power. The 
entire length of 86 miles of metre gauge is estimated to cost 
751,000/., including 200,000/. for a bridge, about half a mile 
in length, across the Narbudda. Including rolling stock, 
stations, erage and engineering establishment, the 
line will probably foot up to 900,000/. 
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NOTICE TO AMERICAN SUBSCRIBERS. 

In consequence of the great increase in our American 
connexion, we have found it ry to establish a 
branch office in the United States. Communications 
may in future be addressed to Mn, GEORGE EDWARD 
HarpinG, C.E., of 176, Broadway, New York, who 
is our accredited representative. 

In answer to numerous inguiries, MR. CHaRLes GiL- 
Bext begs to state that subscribers in the United States 
can be supplied with ‘* ENGINEERING” from this 
office, post free, for the sum of ll. 14s. 8d. ($8.32, 
gold) per annum, payable in advance. 











NOTICE OF MEETING. 
THE INSTITUTION OF CIVIL ENGINEERS.—Tuesday, April 30th, 
atSP.M, Discussion, “ Heavy Artillery.” 
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MASTLESS SEAGOING IRONCLADS. 

IN a recent number of ENGINEERING* we gave our 
support to the main recommendation of the Com- 
mittee on Designs for Ships of War, viz., that no 
more masted ironclads ‘‘ of the first-class” be added 
tothe navy. We did so on grounds which may be 
summarised in the statement that although such 
vessels may and do stand pre-eminent in the first 
class as regards size oa cost, they can never 
attain but a very inferior rank in respect to efficiency 
as fighting ships. We also endeavoured to show that 
the duties such vessels might be supposed to per- 
form could be much more efficiently carried out— 
in the words of the report—‘ by the establishment, 
Where requisite, of centres‘ of naval power, from 
which vessels of the Devastation class may operate, 
than by relying upon cruising ships of such limited 
ighting power as the Monarch” (or Hercules or 
Sultan). Ihe Devastation and her consorts (mast- 
less turret ships)’ are admitted on all hands to be 
ae most powerful fighting ships yet designed, and 
the Committee's judgment upon them is that they 
far present, in. their broad features the first-class 
ghting ships of the immediate future.” In this 
view we entirely concur. 

On another page we give drawings and a de- 
Pra rx of the Thunderer (recently launched 
he embroke), in all respects a sister ship to 
\- -d Devastation. The Fury, the construction of 
The at Pembroke has been suspended until the 

underer and Devastation have been tried at 


* Excivergine for March 29, page 216. 





sea, differed from them only in the original design, 
in being 35 ft. longer and a knot faster. It is 
not probable, however, that she will be completed 
either in accordance with her original design, or with 
the precise. modifications introduced in the other 
two, and we shall take an early opportunity of ex- 
plainin the changes likely to be carried out in her. 
These three ships comprise the ‘‘ Devastation class.” 
When we say that, upon very moderate tonnage, 
these ships carry four 35-ton guns, protected by 
12-inch armour; that they have twin screws, free 
from the risk of falling masts and spars; that they 
steam at a fair rate of speed (say 13 knots, and 
Fury 14); that they carry the astonishing quantity 
of 1600 tons of coal, at least; and that the doubts 
once expressed as to their stability have been re- 
moved—we think we have justified our faith in 
them as fighting ships, if nothing more. They, 
are, however, intended, we must observe, to be 
thoroughly sea-going, and to be capable of perform- 
ing every service, within 3000 miles from home, 
which can be required from a first-class war vessel. 
We mention this because it has become the custom 
lately, even in official utterances, to speak of these 
vessels as for coast defence only. Happily this view 
is disproved by the official documents freely pub- 
lished in the appendix to the Report of the at 
mittee (see pages 304 to 315)—papers very remark- 
able both for ability and interest, and worthy of the 
distinguished names attached to them, The follow- 
ing sketch of the history of the design will assist to 
an understanding of the description given elsewhere. 

The Thunderer—taking her as the type—is built, 
or one may rather say, was designed, upon what is 
known as Mr. Reed’s “‘ breastwork monitor” prin- 
ciple, which was carried out in its original and most 
perfect form, though on a much smaller scale, in the 
Cerberus, a vessel designed, in 1866, for the defence 
of Melbourne harbour, ‘The Cerberus, which mea- 
sures 2107 tons, and is 225 ft. long, is shown in Figs. 
5 and 6, on page 276 of the present number. She is 
a sister vessel to the Cyclops class of English coast 
defence ships, though the latter have been lately 
modified by the addition of ‘‘superstructures,” 
somewhat resembling those of the Thunderer, here- 
after described, to increase the freeboard amidships. 
In true monitor fashion, the Cerberus’ deck stands 
only some 3 ft. above water, and is covered with 


#6) thick iron plating, but in order to raise both the 
287/ guns and the various openings into the vessel (in- 


cluding the great holes in the deck through which 
the turrets work) to a safe height above water, a 
fixed oval tower, or ‘‘ breastwork,” 6 or 7 ft. high, 
and wide enough and long enough to contain the 
bases of both turrets, the funnels, engine and 
boiler hatches, &c., is built upon the low hull of 
the monitor. Inside the breastwork there is, of 
course, no need to armour the deck, but the deck 
on top of the breastwork is armoured, though to a 
less degree—since, from its height, it is less exposed 
to plunging fire. The true monitor-deck, outside 
the breastwork, has no openings in it, or at any 
rate none which cannot be made both shot proof 
and water-tight when required; and it is wholly given 
up to the pleasure of the waves. The turrets rise 
above the breastwork (one at each end), and have 
a most commanding fire all round; they can also 
fire with great depression. In atwo-turret ship the 
breastwork exceeds half the length of the vessel, 
and is from four-fifths to five-sixths the total 
breadth, so that, while retaining most or all of 
the much-disputed advantages of a monitor, the 
ship is in effect a ship of high freeboard. But 
though the breastwork deck is of such safe height 
above water, Mr. Reed provides further security by 
carrying all hatchways, &c., some 11 or 12 ft, higher 
still, inclosed in a species of second (unarmoured) 
breastwork, standing upon, and along the middle 
line of, the lower one. This structure, which is 
simply a long narrow deck-house, extends nearly 
from turret to turret, but is very narrow, so as to 
obstruct the fire of the turrets as little as possible 
(in the Glatton, a single-turret ship, the guns are 
able to fire past it simultaneously, one on each side), 
The deck-house supports a hurricane-deck, the sides 
and ends of which project considerably, so as to 
afford a roomy space on which the crew can take 
exercise in very heavy weather, and on which boats, 
&e., can be stowed, From its great height above 
water, and its overhanging form, it is impossible 
that anything worse than spray can ever find its 
way upon it, and the safety of the ship against 
swamping is guaranteed. The openings round the 
turrets, through the breastwork deck, are easil 





made practically water-tight, and the tops of the 





turrets, which are only a few feet lower than the 
hurricane deck, are still more easily secured. Of 


course ventilation at sea is purely artificial—a 
terrible stumbling block to —? who seem to 
suppose that a frigate’s lower deck, in bad weather, 


is the airiest place imaginable. For our own part 
(pace Admiral Rous) we see little or no disadvan- 
tage in an arrangement which insures a constant 
supply of pase air to every part of the vessel, 
even though it be ‘‘ dependent on a steam engine.” 
The original innastuadibantelliten in brief, is simply 
the monitor of Ericsson, fitted by Reed to live and 
fight, if need be, in stormy seas. Twin screws, and 
absence of masts, are matters of course. 

Such was the design familiar at the Admiralty, 
and of which one specimen (the Glatton, carrying a 
single turret only) had already been ordered for 
home service, when Mr. Reed was directed by Mr. 
Childers, in January, 1869, to prepare a design for 
an ocean-going rigged monitor, of 3000 tons, to 
carry coals for a voyage across the Atlantic, and to 
steam at 14 knots. On February 3rd, Mr. Reed 
submitted a masterly paper, which we have not 
space to analyse, but which we hope shortly to 
print in extenso, demonstrating the impracticability 
of the design if the armour was to be more than a 
mockery, and on February 5th he submitted the 
outline of the Devastation design, * ed to 
fulfil, on the smallest dimensions compatible wit 
very large coal supply, the conditions of a maofern 
man-of-war, adapted in all respects for Channel and 
Mediterranean purposes,” those conditions being 
stated as 12in. armour; 2in. deck plating (after- 
wards made 3in.); two turrets with two 25-ton, 
or one §0-ton gun in each (actually two 35-ton in 
each) ; 12 knot speed, or thereabouts (probably 13, 
at the mile) ; a powerful ram ; twin screws (‘‘ with 
two sets of engines upon each,” a condition after- 
wards dropped), ‘an uninterrupted range of hori- 
zontal fire, without any drawback or compromise, 
and therefore no masts or rigging whatever,” a 
small crew, a side constructed expressly to render 
the blow of a ram against it indestructive (i.e., with 
the armour overhanging, as in Ericsson’s monitors), 
and a coal supply (1750 tons, afterwards reduced 
to 1600) to enable the ship to steam at 10 knots for 
over 4000 miles continuously, or to blockade, or keep 
the sea, for a considerable period. Of the absence 
of masts Mr, Reed says, ‘“‘Iattach the greatest 
value to this condition, because no practicable 
spread of canvas can give these ships as much se- 
curity on a lee-shore as their double screws and 
quadruple engines provide, and because the adop- 
tion of even a.small amount of sail power would 
render it necessary to double the crew, to build 
deck-houses for their accommodation, and to em- 
barrass and compromise the fire of the guns, and the 
essential qualities of the ship as a monitor.” The 
new design is stated to-be on the breastwork 
monitor principle, to measure only 4400 tons, to be 
285 ft. long, and 58 broad, exclusive of overhang, 
with extreme draught of 264 ft., and it is specially 
pointed out that she is “ nearly 100 ft. shorter than 
the Warrior, 115 ft. shorter than the Minotaur, and 
of less breadth than either,” 

In a later paper, laid before a Committee—con- 
sisting of the Earl of Lauderdale, Admiral Yelver- 
ton, Captain Coles, Sir W. Fairbairn, Sir J. Whit- 
worth, and Dr. Woolley—to whom the design was 
referred, and by whom it was approved (and an 
interesting minute of whose proceedings appears 
at page 308 of the appendix to the report), we 
meet with a description of the first important de- 
viation from the model of the Cerberus, not men- 
tioned in the outline description, above quoted, of 
the new design. After giving a full account of the 
design and its objects, Mr. Reed says: ‘‘ ‘To enable 
the ships to steam head to sea in a more satisfactor 
manner than any mere monitor could, a low or sun 
unarmoured forecastle is to be fitted, nearly 9 ft. in 
height. This arrangement both lightens the bow, 
and adds greatly to its buoyancy, and thus, in both 
ways, facilitates the steaming of the ship through 
waves at sea.” ‘This means that, forward of the 
breastwork the armoured side (elsewhere 4 ft. 6 in. 
above water) is lowered 4 ft., so as to rise only 6 in. 
above water; the armoured deck, of course, is 
lowered to correspond, Upon this lower portion 
of the hull is built an unarmoured forecastle, which 
raises the freeboard at that part to 9ft., or within 
3 ft. of the top of the breastwork. The presence of 
the forecastle will clearly make the bow lift better 
to head seas, while it gives wholesome accommoda- 
tion to the crew, but there is a loss of reserve 





armoured buoyancy in the cutting down of the belt, 
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or side armour, forward. But to have carried the 
belt forward to the same height as elsewhere, and 
then have built the forecastle on top, would have 
rendered de fire ahead impossible from the 
fore turret, and for this reason, as well as to 
minimise weight, and lighten the bow locally, the 
armour was cut down. At the point where the drop 
occurs is a 12 in. vertical b ead, If the piece 
of unshaded deck-house aft of the breastwork be 
omitted, Fig. 2 on page 276, correctly represents the 
Devastation as designed, to a scale of 40 ft. to the 
inch, save that a different arrangement of conning 
tower was at first intended. The presence of the 
forecastle, it will be observed, is the only point, 
besides size, which distinguishes the original design 
of the Devastation from the Cerberus. 

But besides the forecastle, the design, as ulti- 
mately carried out, contains another and still more 
important deviation from the model of the Cerberus. 
The lighter shade in Fig. 2 indicates armour which 
is concealed from view by an outside structure. 
Nearly the entire breastwork, it will} be observed, 
is so shaded. ‘The reason of this is that after the 
loss of the Captain had made the very name of low 
freeboard odious, the Constructive Department, in 
what was possibly an excess of caution, took the— 
on the whole = wis resolution to build up the 
sides of the vessel amidships, in light ironwork, 
level with the breastwork deck, leaving the fore- 
castle with its original height of 9 ft., and the ex- 
treme after portion with only 4 ft. 6in. as before. 
‘The * broadside superstructure” thus added extends 
the whole length of the breastwork on each side, 
in the form of a long passage, 5 ft. broad, which 
widens out at the after end into a spacious deck- 
house, reaching some 30ft. aft of the breastwork. 
(See Figs. 1 and 2.) ‘There are two such deck- 
houses, or wings, with a space between, so as not 
to hinder depressed fire right aft. We may remark 
here that a very good stern view of the Thunderer 
—one of Mr. Weedon’s admirable drawings—was 
given in last week's Jilustrated London News. The 
freeboard is, however, much exaggerated, owing to 
the disproportionately small size of the men upon 
the decks, 

The broadside superstructure is fully described, 
and its objects explained, in Mr. Barnaby’s evidence, 
of which a digest accompanies the report. It gives 
the same above-water accommodation to the ofticers 
which the crew get by the forecastle, and it lengthens 
the curve of stability from 43° to 554°, and increases 
the maximum righting moment, and the angle of 
maximum stability, from 7430 foot tons at 20° to 
14,140 foot tons at 304°. The committee, however, 
express themselves perfectly satisfied with the sta- 
bility of the ship as originally designed, and support 
their opinion by some interesting scientific reason- 
ing. Nevertheless, in the present imperfect state 
of our knowledge of waves and the rolling motion 
of ships, it is possible that the superstructure is a 
wise addition, even gud stability, while it is cer- 
tainly desirable on other grounds. It makes little 
structural difference, and adds very slightly to the 
weight. In one sense, however, it radically alters 
the vessel's character. There is no longer a pre- 
tence for calling the Thunderer a monitor. Now in 
Mr. Reed's paper last quoted, much stress is laid 
on the low freeboard, as conducing to steadiness 
of gun platform, and Sir Spencer Robinson, in his 
evidence, speaks of low freeboard in the same terms. 
Yet Mr. Reed, in giving evidence, forgets his 
submissions of 1869, and, in the abstract, condemns 
the low freeboard, then so highly commended 
—though he justifies it, under the circum- 
stances, as a means of saving weight in a design 
where tonnage was limited. In this little incon- 
sistency lies a whole history, the history of the 
beginning and end of one of the most curious 
nautical delusions which have ever reigned. In 
1869 the low freeboard fever was at its height. 
‘The steadiness of American monitors, owing to their 
really low freeboard (they could roll, though, on 
occasion) led to the unfortunate Captain, which, 
though low enough to capsize in a summer squall, 
might have been as high as a three-decker for any 
effect her lowness had in keeping her steady. In 
3869 the cry was so strong that even Mr. Reed, 
always a high freeboard man, seems to have been 
carried away byit, and designed quasi monitors which, 
however steady on other grounds, were too high to 
be kept steady as a raft is kept steady, but which 
were low enough to share some of the drawbacks 
of their American rivals. Only a few months 
later, his own Hercules, Monarch, and Inconstant 
showed that, as a means of keeping ships steady, low 





freeboard was not to be compared with proper distri- 
bution of weights. The problem of ess Was 
thus solved in a far more satisfactory manner, and 
the monitor character of the new turret ships became 
matter of indifference. Hence the extraordinary 
form they have now assumed, equally unlike a 
breastwork monitor and an ordinary ship, yet dif- 
fering from the latter much less than is supposed, 
and from the former only as a man in a coat differs 
from a man without one. As regards freeboard 
the only question now is whether or not it is 
desirable to retain low ends—that is, whether it is 
desirable to build up the entire ship with light 
upper works to the level of the breastwork, as 
has been done in the Rupert and Hotspur, and, 
we are very much tempted to say, ought to be 
done in the Glatton. The Devastation, it will be 
observed, already falls little short of this amended 
model, and perhaps if the stern were raised 
to the level dt the forecastle, a desirable approach 
to it might be effected, without serious inter- 
ference with the power of depressed fire. On this 
matter Mr. Barnaby has given interesting and valu. 
able evidence, to which we shall refer when deal- 
ing with the alterations which the committee pro- 
pose in future Devastations, and those which the 
Admiralty propose in the Fury. We shall at the 
same time aa forward some of the opinions of 
witnesses for and against these ships, and the rea- 
sons which induce us to give them, “in their broad 
features,” our hearty approval, not ray | as fighting 
machines—as to which there is no difference of 
opinion—but as sea-going ships of war, and the 
only ships ‘in the British navy rightly to be de- 
scribed as ‘‘ ships for the line of battle.” 








THE HENDERSON PROCESS. 
Axout eighteen months ago attention was directed 
in many quarters to a process of subjecting pig 
iron to the combined action of fluorides and 
oxides, and it was asserted that by these means an 
exceedingly pure product could be obtained for use 
as wrought iron, or for conversion into cast steel of 
excellent quality, notwithstanding that the original 
cast iron, in respect of its phosphorus and other 
deteriorating ingredients, might have all the evil 
repute that attaches to Cleveland and other inferior 
classes of iron. Not much more was heard of the 
process for a time, but as it has been tried in this 
country, and on the Continent, within the past few 
months, and as we are in possession of some of the 
results of the experiments, we propose laying a 
brief statement regarding the process before our 
readers. From the title of this article many of 
our readers will, naturally enough, and quite cor- 
rectly, conclude that the process in question is the 
fluorine or fluorspar process, devised and patented 
by Mr. James Henderson, of New York, a gentle- 
man who has done much for the development and 

extension of the iron manufacture in America. 
Before coming to this country, Mr. Henderson 
had made many experimental investigations in 
American iron works. One plan of carrying out 
the principle of Mr. Henderson’s patent is to 
use a mixture of finely - ground fluorspar and 
native oxide of iron in the pig bed, so that the 
iron from the blast furnace may be cast in plates 
or slabs about an inch in thickness, the intense 
heat of the iron during the process being suf- 
ficient to decompose the fluoride of calcium and 
oxide of iron, and thereby liberate fluorine and 
oxygen to act upon the thon and phosphorus in 
their escape upwards into and through the liquid. 
We have lately seen this operation put in practice 
at the Summerlee Iron Works, Coatbridge, but we 
have not yet learned what sort of bar iron the re- 
sulting cast iron has yielded, nor if it has even 
been operated upon. In other experiments of a 
similar sort, however, Cleveland pig iron so treated 
has yielded at Walker Iron Works, on the Tyne 
(Messrs. Losh, Wilson, and Bell’s), excellent bar 
iron, as indicated by the tests for tensile strength, 
made by Mr. David Kircaldy, and by the analyses 
made by competent analytical chemists. And the 
same kind of treatment applied to foundry iron, at 
the Almond Iron Works, near Falkirk, in Scotland, 
roduced, according to Mr. Binnie, of the Falkirk 
n Works, “ very soft castings, and as solid asa 
bell.” Forge iron treated in this way in the pig bed 
requires no further ‘‘ physic,” to use the language 
of the workmen in the puddling furnace; and when 
forge iron is used in the refined condition obtained 


by the use of fluorspar, the heats from the puddling 
furnace are got out in an hour on the average, in- 





, ; ——<——e 
cluding the charging, melting, puddling balling. 
and femovin the furabos. The Hendersee 
refined metal is stated to contain, as a rule, » 
silicon, owing doubtless to the extraordi Foe 
of affinity which fluorine has for that element, 
degree of affinity which is familiar to every student 
of chemistry ; and in respect of silicon and phos- 
— it is affirmed to be as pure as wrought irop, 

such results can really be always insured in prac. 
tice, of course a most marked progress has been 
made towards perfecting the manufacture of iron. 
but we cannot shut our eyes to the fact that similar 
results have been claimed to have been effected by 
other chemical processes previously tried, but which 
have ultimately proved defective in practice, 

Mr. Henderson does not limit himself to the 
treatment in the pig bed, as already briefly de. 
scribed: he also aims at effecting in the puddling 
furnace the complete process of purification, in. 
cluding decarbonisation. Hitherto, however, he 
has used the puddling furnace alone, whereas that 
is the least economical method of operating. The 
plan which he aims at carrying out is to havea 
cupola furnace in which the pig iron is melted, and 
then run into one or more of a set of uddling 
furnaces surrounding it, and on the bed of, each, of 
which the required quantity of fluorspar “ physic” 
has previously been spread. It should be men- 
tioned that in addition to fluorspar, the patentee 
uses in the mixture he employs pure rich iron ores, 
ilmenite or titaniferous ironestone, clay, and car. 
bonate of manganese in varying quantities, 

The most elaborate series of trials made by Mr, 
Henderson are those which have just been con- 
cluded at Blochairn Iron Works, Glasgow. They 
extended, with one or two interruptions, over 
several months. Almost all brands of Scotch pig 
iron were operated upon, as also several brands of 
Cleveland iron. Many of the specimens obtained 
are now in the hands of eminent chemical analysts 
and Mr. Kirkaldy, and therefore we are precluded 
from saying anything regarding their chemical 

urity or mechanical properties ; but the products 
we received a high character from many skilled 
practical men who have examined them, The pro- 
cess has also been approved by Messrs. Hannay and 
Sons, of Blochairn Iron Works, the most extensive 
manufacturers of finished iron north of the Tweed, 
and we understand that they have resolved to take 
a license from the patentee for working it. Cla- 
rence forge iron and Consett white cinder iron is 
stated to have yielded at Blochairn bar iron of the 
first. quality; and Dalmellington No. 4 forge pig 
iron gave a product which, as a single-worked plate, 
flanged perfectly in the cold, and in which the 
sulphur was reduced to .04 per cent., and the phos- 
phorus to .07 per cent., and in which the total im- 
purities only amounted to .12 per cent. In all 
iron which has been subjected to a puddling 
process, however, so much depends upon the 
manner in which the puddling is performed, that it 
is difficult to found an opinion on a few isolated 
results. 

Within the last few weeks, Mr. Henderson has 
brought his process practically under the notice of 
the proprietors of the Gilmont-Dupont Crespin 
Works, at Blanc Misseron, in the North of France, 
and of MM. Jowa and Cie., at Liege; and 80 
satisfied were the proprietors of both works with 
the results, that they resolved to institute trials 
themselves on a large scale. The patentee operated 
upon Grosmont mottled pig iron, and is stated to 
have obtained No, 3, or best iron ; on B.S. Newport, 
and obtained best best, or No. 4, according to the 
French classification ; and on Moselle pig iron con- 
taining 2 per cent. of phosphorus, aud 1 per cent. 
of sulphur, obtaining from it finished iron classed 
as No. 3, or best. 

More recently Mr. Henderson has had some of 
the bar iron which was made from mixed numbers 
of Clarence pig at Blochairn converted into cast 
steel at Messrs. Stones and Campbell's Steel Works, 
Govan, near Glasgow. The first sample of this 

roduct was pronounced excellent by Mr. Stones. 
ft reall tool steel can by this process be made 
from Cleveland pig iron, and at a nominal cost, or, 
at all events, at not more than the ordinary cost, 
then Mr. Henderson is on the high road to achieve 
a reputation probably equal to that of Mr. Bes- 
semer; but while we have every disposition to 
regard the fluorine process Savewsaliy, we require 
to be in possession of far more extended and exact 
data as to its practical capabilities before we c4® 
speak of it in the sanguine tone which is already 
adopted in some quarters concerning It. 
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BRUSSELS. 


Tue Public Improvement Works at Brussels, 
which were a short time ago inaugurated with great 
ceremony by the Burgomaster, are of sufficient im- 

rtance and interest to claim a notice in our 
columns. ‘These works are similar in character, 
though upon a much smaller scale, to those which 
have recently been carried out in our own metro- 

lis for improved drainage, in connexion with a 
rectification of the channel of the Thames, and the 
opening of a spacious highway along its course. 
the main difference between the two schemes is this 
_that whereas in London the river remains open 
to the air, in Brussels, the Senne, which passes 
through the town, has been covered over, and a 
stately boulevard constructed above its surface. 
Furthermore, the new drainage works carried out 
in Brussels, though committed into the mother 
stream, exhibit some peculiarities which are dis- 
similar in principle to those adopted by us. 

The Senne, previous to entering the city, passes 
‘through a considerable part of agricultural country, 
receiving in its passage a vast amount of drift, 
which in time choked up its channel, which was 
extremely tortuous, and with a very slight descent 
within the town. Hence in course of years it de- 
generated into an open main sewer, receiving all 
the house and other refuse from the populous dis- 
tricts which bordered it on either side. The evils 
inseparably connected with this inodorous stream 
were, in the rainy season, aggravated by the acces- 
sion of heavy floods of surface water from the plain 
above the city, occasioning inundations, attended 
by the most disastrous consequences to the pro- 
perty, as well as to the health and comfort of the 
inhabitants. The nuisances thus occasioned were 
long the subject of axious inquiry and deliberation 
amongst the city authorities, but without result. 
At length, however, the attention of British 
capitalists was attracted to the matter, and in the 
winter of 1866 the Belgian Public Works Company, 
(Limited), was formed under the auspices of the 
Credit Finance and Mobilier of England, which 
accepted a concession for carrying out a complete 
system for purifying the River Senne, in connexion 
with town drainage, for the construction of a boule- 
vard over these works, and the erection of a new 
exchange, new markets, and other establishments 
of public utility upon the lands adjoining the im- 
provement works. ‘The general plan upon page 
288 shows the direction and extension of the new 
works, The importance of this great undertaking, 
upon grounds of public convenience, in addition to 
sanitary considerations, may be judged of from the 
facts that it opens a direct and noble thoroughfare 
between two stations of the Southern and Northern 
Railways, which stand at opposite extremities of the 
town, as well as affording the sites for public esta- 
blishments and private houses of the lower class, 
which were much wanted. On the other hand, twelve 
hundred families, hitherto occupying crowded and 
unhealthy dwellings in the immediate vicinity of 
ogee open sewers, would be transferred to a 

tter class of buildings, to be erected for them in 
more open districts in the outskirts of the town. 

The system of drainage and river purification 
adopted in this case, was the result of a commission 
of inquiry issued to certain Belgian engineers, who, 
after visiting Paris and London for the purpose of 
inspecting the drainage works of those two cities, 
teported in favour of a plan based upon the Paris 
system, though with certain modifications, which 
the peculiar circumstances of the case rendered 
necessary, 

The leading features of the Brussels drainage 
system as it stands, consists in the separation of the 
tiver waters from the sewage, which are conveyed 
in distinct channels, running side by side, though 
With means of communication from the river 

nel to those for the sewage, for the purpose 

of flushing or aiding the flow. ‘The river waters, 
being diverted into a straight course, are drained 
by means of two arches of 20 ft. span, by 14 ft. 7 in, 
th, separated by a centre wall of 3 ft. 3 in. in 
thickness. Attached to, and on either side of the 
double river sewer thus constructed, are two arc hes 
for collecting the sewage from the banks of the 
river, each of which is 13 ft. lin. high, the ex- 
‘eme width of that on the right bank being 10 ft. 
5 in., and that on the left 8 ft. 24 in., each of such 
arches having a channel 6 ft. 5 in. deep from the 
anquette or platform, and of width, ctively 
nght and left, 5 ft. 7 in. and 3 ft. ll in. The whole 





seep os ome - Tournay um lime, two 
parts of s sand, and one of trap, or poz- 
zalana, brought from pro saad «oy and a laid foon 
a concrete composed of broken bricks, hydraulic 
lime, and sand. Figs. ] and 2 on the two-page en- 
graving show the form of construction adopted. 
Figs. 3, 4,5, and 6 are different sections “of side 
sewers, which enter the main channels. The fall of 
the sewers is not great, that of the river arch being 
1 in 1538, that of the sewage on the right bank ] in 
2023, and that on the left bank 1 in 1988 ft., within 
the city ; without the city the fall of both the latter 
sewers is 1 in 3333 ft. At the Boulevard d’Anvers, 
the river arching terminates, the river resuming its 
old channel, but still freed from the sewage, which 
is conveyed part of the way in separate channels, 
but ultimately in a single channel or main outfall 
sewer, which conducts it to the purification works at 
a distance of a little under four miles and a quarter 
from the city, where it will be prepared for irrigation 
uses. On the surface it was possible for the most 
et to give to the sewers only 1 in 2000, or about 

alf the minimum fall which is considered to be 
effective in a main sewer acting by gravitation 
alone. But considerable and somewhat ingenious 
provision has been made for flushing, with me- 
chanical aids, to meet the difficulty. The water 
for flushing is obtained from the river, at the sewer 
head, by the following means. At the point where 
the river enters the town are two sluices, made of 
sheet iron, extending across the river sewer ; which 
are worked by hydraulic power, by means of water 
derived from the water works supplying the town, 
which at this point has a pressure of six or seven 
atmospheres (see Figs. 9 and 10). 

The cleaning apparatus in aid of the flushing 
consists of movable sluices or shields, fitted exactly 
to the section of the sewer with the exception 
of the curve of the invert, which is left free, fixed 
to travelling wagons, the wheels of which run upon 
the banquette on either side. The sluice or shield 
being loosened after the flushing water is let in, 
produces a head of water sufficient in height and 
volume to remove any solid deposits from the 
bottom of the channel. It is also moved onward 
by the pressure of the water. Each wagon will 
run for about a kilometre down the sewer, when the 
sluice or shield being raised, it will return to the 
point whence it started; the whole deposit being 
thus driven down by successive stages till it reaches 
the works of deodorisation (see Figs. 11 and 12). 

The sewage channels, shown in the different sec- 
tions, are of ample area for all ordinary conditions, 
but overflow channels are formed between the side 
sewers and the river arches, with hanging doors, 
through which the overflow water passes, when the 
level rises above that of the banquette on each side 
of the sewer. This arrangement is shown in Figs. 
7 and 8, page 288. 

The dimensions of the river sewer were fixed 
upon the joint considerations of its possible require- 
ments during heavy floods, and of the necessity for 
providing a sufficient supply of water to flow 
through the branch stream, called the Petite Senne, 
the canal which runs outside the town to the Rupel, 
and by means of which navigable communication is 
kept up with the Scheldt and the sea. Judging 
from the experience of the past it has been estimated 
that 125 cubic meters per second will probably be 
the maximum of water to be provided for during 
the highest floods, and of this quantity it is pro- 
posed to divert 50 cubic meters into the Petite 
Senne, which will be enlarged for the purpose, the 
remaining 75 cubic meters passing through the 
sewers constructed under the new boulevard. 

The boulevard constructed over this system of 
drainage extends the whole way from the Boulevard 
du Midi, to the Boulevard d’Anvers, a branch 
running from the church of the Augustines to the 
Boulevard Botanique. The width of the main or 
trunk boulevard, extending to the church of the 
Augustines, is nearly 92 ft. ; from this point of di- 
vergence, the branch leading to the Boulevard 
Botanique is 78ft. 8in. wide, and that to the 
Boulevard d’Anvers 85 ft. 3 in. wide. 

The whole of the above works have been carried 
out under Mr. William Elliott, C.E.,and M. Derote,’ 
chief engineer of the city of Brussels, in connexion 
with M. Louis Suys, architect, after whose desi 
the new exchange and the new markets are being 
erected. The works were contracted for by Messrs. 
Waring, Brothers, of London, having M. Genis for 





their resident engineer; and the burgomaster (M. 


ceremony, bore warm testimony to the activity, 
intelligence, and loyalty with which those gentle- 
men had fulfilled their contract. 

cers remains to be said on the subject of 
finance, and on the operation of the “ Belgian 
Public Works Company,” in connexion with this 
undertaking. The total estimate of cost for the 
entire scheme of works was 26,000,000 francs, 
or 1,040,000/.,, which the burgomaster stated the 
other day would not be exceeded. The govern- 
ment granted a concession for them, which was 


accompanied by a subsidy of the whole amount 
of the estimate, guaranteed jointly by the city 
of Brussels, the province of Brabant, and the 


Government, such amount to be made up partly in 
cash, and partly in annuities. The Belgian Public 
Works Company was formed in November, 1866, to 
work this concession, with a nominal capital of 
350,000/., in 35,000 shares of 10/. each. f these 
shares 25,000 were preference shares, with a 
guaranteed interest of 8 per cent., and redeemable at 
152. per share, in four equal drawings in 1870-71-72 
and 73 successively. ‘Lhe non-preference shares 
were to remain the property of the Commissioners, 
and were not to take any dividend until the whole 
of the preference shares, with bonus and interest, 
should have been paid off as stipulated. But of 
the 25,000 shares, unfortunately only 15,000 were 
in the first instance allotted, and 1000 ata later 
date, making 16,000 in all. In answer to some in- 

uiries on this subject at the first meeting of the 
shareholders, it was elicited that the remaining 
shares had been retained for the accommodation of 
certain influential parties (amongst others the mem- 
bers of the Credit Foncier Company), should they 
be disposed to call for them. ‘These gentlemen did 
not call for them, however, and the company had 
to start upon its concern with an insufficient capital, 
involving the necessity for borrowing, with all its 
ruinous consequences. Other sources of disappoint- 
ment and difficulty arose early in the course of pro- 
ceedings, amongst others, a considerable excess in 
the cost of land purchases beyond what had been 
anticipated. The ground, too, of the foundations 
was found in many places to be much worse than 
had been expected, and herein was involved both 
delay and increased expense, The poor company 
struggled hopelessly against all these difficulties, 
and having appealed in vain to the authorities for 
some modification of the conditions of the conces- 
sion, which the circumstances appeared to warrant, 
at length threw up the whole affair, leaving the 
Belgian authorities to carry on the works them- 
selves, and on their own account. ‘The company, 
in the spring of the present year, went into liquida. 
tion, and the prospect of realising any dividend 
upon the capital of 160,000/. sunk by the share- 
holders, seems for the present very problematical, 
depending as it does upon the improvable value of 
certain land purchases, in which the company retains 
an interest, 








DEAD WEIGHT ON FRENCH 
RAILWAYS. 
(Continued from page 252.) 

In order to obtain a complete estimate of the 
weights of the various units of traffic conveyed, it 
is neces to add to the dead weight of the 
vehicles that of the motive power employed. 

To each mile run by a train corresponds af kast 
a mile run by the locomotive; we say at least, be- 
cause sometimes two machines are attached to the 
same train, andit is necessary to take into consider- 
ation the mileage made in empty running, bank 
engines, &c, In reality, according to the statis- 
tics, the engine mileage is from 8 to 12 per cent. 
— the train mileage, as is shown in ‘T'able 


Taste XLII.— Mileage of Engines and Trains. 




















Annual Mileage. Engine miles 
Name. * per train 
: mile. 
Engines. Trains. 
Northern ..._ ...| 12,136,547 | 10,817,839 1.222 
Eastern ..._...| 16,944,529 14,064,638 1.133 
Lyons... ... ...| 20,899,160 18,885,988 1.086 
estern ... «| 9,822,583 | 9,002,449 1.090 
Orléans «| 18,054,851 | 12,140,185 1.075 
Southern 5,524,286 4,827,929 1.102 
76,881,956 | 67,638,028 1.102 
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The excess of engine over train mileage varies 
with the nature of the trains, and is much higher in 
the goods traffic, when two engines are often em- 
ployed in a train. 

The following Table gives, as far as the data per- 
mit, the engine mileage per train mile for passenger 
and goods traffic: 

Taste XLIII. 


Engine mileage for each train mile. 








Railways. 


Passengers. Goods. 





1.094 
1.237 
1.196 
1.047 1.090 
‘ 1.050 1.189 
~ For passenger trains ... 1.03 to 1.06 
For goods trains 1.09 to 1.24 

The average weight of an engine and tender in 
running order, for each class of train, cannot be 
exactly arrived at from the data given by the com- 
panies of the stock and mileage. 

It is, however, possible to make an approximate 
estimate as far as regards the Eastern Railway. 

The locomotive stock in 1868 was as follows: 


For Expressengines ... ove 
Ordinary passenger engines 


1.048 
1.028 
1.019 


Lyons new 5s 


old ,, 
new 4, 


Fs system 


Orléans 
Western 











49 
66 >393 
278 


passenger 
and mixed ) Mixed engine, 4 wheeled coupled 


trains. 
For 
goods 


863 
Engerth engines ... : ie att 435 
trains. ds 


81 
Total 828 
The 49 express engines in working order weighed 
as follows: 


{ge engines, 6 wheels coupled 


Shunting engines... 


tons. 

27.275 
26.909 
26.978 


27 Crampton 
6 ase ies 
16 


49 

Supposing that each of these engines made the 
same mileage during the year there would result 
an average weight per engine of 27 tons, The 
tenders of these engines weigh empty 10 tons, and 
in working order 19.5 tons, It may be admitted 
that the tenders, the loads of which vary between 
the full load and nothing, run with an average 
weight equal to two-thirds of the maximum charge. 

The mean weight, then, of an express engine and 
tender in running order is then 

™ 9.53 ,e. 
27+10+ a = 43.340 tons. 
The 66 ordinary passenger engines are of an old 
and light type. ‘Their weights are as follows : 
Taste XLIV.— Weights of Engines and Tenders. 
Weight ot 7: 
engine in Rm gta | Total 

running thirds loaded. weight. 
order. 





Engines. 





tons. 
9 « 
(8.2 +222) 


| 36.240 
| 36.434 


| 34.300 


tons. tons. 


22.040 
22.234 
20.100 


14.200 
14.200 
14.200 


| 
49 engines,type No. 1 
10 * » Nos 


7 ” ” No. 14 





Average weight of engine and tender in running 
order = 36.063 tons. 

The 115 passenger engines may thus be considered 
as having an average weight of 

43.34 x 49-+-36.06 x 66 
115 

These 115 engines made during the year 1868 a 
total mileage of 2,706,127. The 278 mixed en- 
gines, with four wheels coupled, are of 12 different 
types, weighing from 25 to 29 tons. Their average 
weight, taking into consideration all the different 
types, and assuming that each make the same mile- 
age, is 26.853 tons. 

The corresponding tenders are of two classes: 
one weighing, empty, 8.2 tons, and two-thirds 
loaded 14.2 ‘tons, the other weighing, empty, 10.2 
tons, and 17.533 tons with two-thirds their running 
load. 

It may be admitted that the mean weight of the 
engines and tenders is 


26.9534 143+ 17.559 _ 42.7 tons. 


=39 tons. 


The mileage made in 1868 by these mixed engines 
was 5,994,804. 

The service of trains of all classes, passenger, 
express, and mixed, involved a total engine mileage 
of 2,706,127 +5,994,804—8,700,931, and it may be 
admitted that the average weight of engine and 





tender, in running order, referred to each engine 
mile is 
39 tons x 2,706,127 +42.7 tons x 5,994,814 


8,700,931 
361,517,500 
=",700,931 —*!-55 tons, say, 41 tons. 


The goods traffic is | by 435 engines, 
under the following conditions : 

363 engines, six-wheeled coupled, whose weight 
varies from 24.405 tons to 33 tons, an 
average of 29.865 tons — with tender, weigh- 
ing, with two-thirds fuel and water, 17.3 
tons. 

Mean total, 29.865+17.3 tons=47.165. 

41 Engerth engines, weighing from 63 to 66 
tons, with tender, fuel, and water, 64.8 
tons. 

47.165 x 363+ 64.8 x 41 


404 





—— 


404 





= 48.95 tons, or, say, 


48 tons, 

The mileage of these 404 engines was in 1868 
about 7,129,300. 

Lastly, there are the 31 shunting engines, with an 
annual mileage of 559,963, and having an average 
weight of 26 tons, so that the mean weight of goods 
engine and tender per mile was 
48 tons x 7,129,300+26 tons x 559,963 

ros 7,689,263 = 46.4tons, 

We thus have the following weights : 


tons. 
Express trains... see 43 
Ordinary passenger trains 36 
Ordinary and mixed ; one 42.5 
Average passenger service... 41 
Goods train... ove sae oe ane 48 
Shuntingengine ... - <a 26 
Average goods service ... 46.4 
In the absence of detailed information on the 
other lines, but keeping in view the partial data, 
which appear in the published statistics on the 
stock and mileage of each class of train, the weight 
of engine and tender may be estimated as follows, 
per engine mile : 
tons. 
40 
48 
37.7 
44.5 
4) 


Northern— Passenger 
o" Goods ... 
Western —Passenger ... 
90 Goods... - - 
Lyons —Passenger and mixed 
Goods ... q 


Orléans —Passenger and mixed 
Good 


ée 8 ode eco 
Southern — Passenger and mixed 
a Goods ... sa aa aa 

The annual mileage per passenger engine averages 
from 18,000 to 22,000 miles, and that for each 
freight engine varies from 14,000 to 18,000 miles. 

Lastly, the following Table shows the importance 
of the engine rolling stock compared to the work to 
be done, this work being represented by the gross 
total weight, the paying weight, and the weight of 
vehicles and motor moved one mile. It shows also 
the number of engines the companies possess for 
each million of mile tons of gross weight trans- 
ported during the year. 

Tanie XLV. 





r mil- 


Gross mile 


tonnage. 


Railways. 


miles per en- 


gine. 
ployed pe 


ion ton miles of 
gross weight. 


li 


Number of ‘engines 7 





= 
= 


3s Ton 


23! | Number of engines. 
owe 
a 
> 
© 
Ss 


= 
ee 


bom co bo 
= 
to 
os 
— 


0.388 
0.288 
8,107,998 | 0.322 


Totals 16,243,186,041 | 3,379,868 | 0.295 


The largest stock, in proportion to the weight 
carried, is that belonging to the Western Railway, 
where a predominance of passenger traflic exists. 


(To be continued.) 
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Pustic Worxs 1x Turxsy.—The Turkish Minister of 
Publie Works offers for general competition the construction 
of a new jetty and quay at Harem Iskelessi, on the Asiatic 
side, which is to be the landing stage for the terminal station 
at Scutari, of the Scutari and Ismidt Railway. A mac- 
adamised road has been commenced between the railway 
station at Mackrikeni and the village, similar to that already 
completed between St. Stefano and the neighbouring station. 
The cost of each road will be about 512/. per mile, 
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Manual of Mi Tools ; i 
aliases eon 

‘actured ; ir ial Uses, * iti 

Tiffcioney. Tilustrated by an At contalnieg 2am nnd 

engravings of Mining Tools drawn to scale. By Witty 

Moreans, Lecturer on Mining at the Bristol School of 

Mines. London: Lockwood and Co. [Price 3s, 64. 

Atlas 6s.}. ; 
Mr. Morgans has written an able little treatise on 
a subject, the importance of which is self-evident 
but which has not hitherto received the systematic 
attention that it deserves, Every one who has had 
occasion to pay attention to the manner in which 
mining operations are carried on in different coup. 
tries, or even in different districts in the same 
country, must have noticed the great extent to 
which the appliances employed are of a local cha. 
racter. There are of course certain tools which 
with immaterial modifications, are to be found in 
nearly all mines, while there are other appliances 
which have been brought into existence by the 
peculiar characteristics of the mines in which they 
are used, but apart from these two classes of tools 
there are others at present only to be found in par. 
ticular districts, but which would probably be very 
extensively used elsewhere if they were only known, 
The fact is, however, that although many important 
works on mining operations have been published 
there are very few which devote much space to 
description of the ordinary hand tools of the miner, 
and a still smaller number which treat this branch 
of the subject with such detail as to be of much 
practical use. We, in fact, know of no work 
whether large or small in which the hand tools of a 
miner are considered in such a thoroughly compre- 
hensive way as in the treatise before us. 

In commencing the work under notice, Mr, 
Morgans devotes an introductory chapter to a 
brief consideration of the chief properties of the 
materials—such as cast iron, wrought iron, and 
steel—used in the construction of mining tools, 
and in the course of this chapter he has managed to 
condense into a comparatively small space a number 
of very useful facts respecting the hardening and 
tempering of tools, which are worthy of attention. 
It is a distinctive feature in the manual before us 
that the author is careful to speak fully and clearly 
of those various little points of practical detail 
which are really so important, but which are but 
too commonly slurred over in treatises which are 
professedly practical. In this respect there is a 
strong resemblance between Mr. Morgans’s writing 
and the admirable manuals of Holtzapffell, and we 
could scarcely give higher praise. 

The introductory chapter, of which we have 
spoken, is followed by one on borers, and this is in 
its turn succeeded by others on hammers, sledges, 
&c.; picks, shovels, spades, &c.; hatchets, axes, 
and adzes ; saws, miscellaneous tools, including the 
appliances used in blasting, and helves or handles. 

e shall not attempt to follow Mr. Morgans 
through the several chapters we have enumerated, 
because if we were to do so, we should fail to give 4 
fair idea of the book. The manual derives its value 
from the thoroughly detailed information it affords, 
and from the justness of the criticisms on the 
various forms of tools described; and hence no 
epitome of the work could fairly represent the book | 
as a whole. Of course, as must necessarily be the 
case in all manuals of this kind, the book contains 
a great deal of information which is well known to 
all who have a practical acquaintance with mining 
operations ; but notwithstanding this, it is very far 
from being a work useful for students only, and we 
venture to say, that few mining engineers, even of 
considerable experience, will read it without pick- 
ing up many useful hints. Mr. Morgans shows 
that he possesses a thoroughly practical knowledge 
of his subject, and he has produced a treatise eml- 
nently adapted for the use of practical men. It 
remains for us to add that the atlas by which 
the book is accompanied contains an extensive 
series of very carefully drawn, and well-engraveé, 
illustrations of the various mining tools, and is 
altogether worthy of the manual. Further, it 
only just to the publisher to state that the neral 
get up of both the treatise and atlas is excellent. 


ing Observations 
y which they are Man’ 








New Zeataxp Rartwars.—The New Zealand Minister of 
Public Works has supplied Messrs. Brogden with data for 
the lines about to be undertaken by them in the colony- 
Messrs. Brogden have had to deliver their tenders this mon! 
and immediately on their acceptance the work of construction 
will be commenced. 
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THE MID-LONDON RAILWAY. 


Owe of the most important metropolitan schemes under 
investigation by a House of Commons Committee at the pre- 
= time is that of the Mid-London Railway. The scheme 
b comprised under two Bills, that of the Mid-London, and 
the Mid-London Western section, and Mr. Hawkshaw is 


ineer-in-chief for the Project with Mr. Falkiner. The 
oe e a continuous line of railway 
from the western to the eastern parts of London through the 
centre of the metropolis. It is proposed to make a junction 
with what is now called the London Central Railway (a line 
from Charing Cross to St. Pancras), a junction with the 
London, Chatham, and Dover Railwa at Farringdon-road, 
and a junction with the East London ilway in the extreme 
east of London. In connexion with these works it is pro- 
posed to construct two new streets, extending between 
Giltspur-street, Moorgate-street, and Whitechapel High- 


object of this measure is to ma. 


street. ‘ 

roposed Mid-London Railway would commence by a 
jesotios with the London and North-Western line a short 
distance eastward of Willesden, and ends by a junction with 
the East London Railway a little to the north of the London 
Docks. The project, as already intimated, is divided into 
two Bills, one for the western, and another for the eastern 
section. The western section consists of two lines of rail- 
way, No. 1, which is for a double line of way, 2 miles 7 fur- 
longs 2 chains in length, and No. 2, which is 5 furlongs 5 
chains in lenghth, and is a single line of way, which joins 
the London and North-Western. . Railway No. 1 passes 
through open ground from its junction with the London and 
North-Western line, until is nearly reaches the Regent’s 
Canal, under which it is to be carried in accordance with an 
arrangement with the canal company. From the canal the 
line runs to the east side of the Edgeware-road, where it 
commences to interfere with buildings. From the arrange- 
ment of the levels there is very little interference with the 
sewers on this part of the line, the Ranelagh sewer being 
considerably below the line of the proposed works. The 


steepest gradient on railway No. 1 is 1 in 100, and the 
sharpest curve of 10 chains radius, but on railway No. 2 
there is a gradient of 1 in 70, and acurve of 10 chains 


radius. 


There are five stations upon the western section, one at 


the junction with the London and North-Western Railway, 
which is called the Kensal and Kilburn Station; the Malvern- 
road Station; and the Portsdown-road Station, which is at a 
level of about 8ft. below the surface of the ground. The 
fourth is at Maida Hill, which would be about 20 ft. below 
the level of the ground ; and the fifth is the Marylebone-road 
Station, which will be about 26 ft. below the ground level. 


The eastern section consists of six lines of railways, of 


which Nos. 1, 2, 3, and 4 are for double lines of way, and to- 
gether they form the main line between the Marble Arch 
(which is the termination of the western section) and the 
East London Railway. It is by means of a portion of No. 2 
railway that a junction with the London, Chatham, and 
Dover Railway is effected. veg bee 5 is a double line, 
and it effects a junction with the London Central Railway. 
Railway No. 6 is also double, and it forms a northern junction 
with the East London Railway. The level of the pro: 
line from the Marble Arch to Dean-street varies from 17 to 
34 ft. below the surface of the roadway. At the Central 
London Railway it has to be depressed 42 ft. in order to enable 
it to under that line ; then it rises again, and at Lincoln’s- 
inn-fields it will be about 16 ft. below the ground level. 
Thence from Farringdon-road the level varies from 32 to 35 ft. 
The depths vary somewhat between those points as far as 
Gravel-lane, where the line has to be lowered to 86 ft. in 
order to carry it under the authorised line of the Metro- 
politan Railway. The steepest gradient upon this line is 1 
in 60, with the exception of a short length of 160 ards at the 
crossing of the London, Chatham, and Dover Rai way, where 
there is a gradient of 1 in 87. The sharpest curves are of 10 
chains radius, those curves being at the junctions between 
railways Nos. 2 and 3 and between railways Nos. 4 and 6. 
There are 10 stations upon the eastern section. The first is 
at Cumber'and Gate, the second at Regent-street, the third 
at Tottenham Court-road. Then follow the Holborn and 
Inns of Court Station, the Charterhouse-street station, the 
Post Office Station, the Bank Station, the Bishopsgate-street 
Station, the Whitechapel Station, and the Commercial-road 
Station. The Post Office authorities wish a siding to be taken 
from the proposed railway into the Post Office yard for the 
em of forwarding bags to the London and N, orth- 
estern Railway. All the stations, except those under the 
new street, will be daylight stations. Mr. Hawkshaw’s esti- 
mate for the whole of the undertaking, including railways 
and streets, is 4,766,494/. The total cost of the two streets 
vill amount to 1,400,0002 The prices put on the works are 
sid to be ample—higher in fact than works have been let 
for in London lately. The contingencies are put at 15 per 
cent. in some cases and 20 per cent. in others. Of course a 
great point is being made before the Committee of the large 
amount of capital required, and the supposed difficulty of 
taining it, and Mr. Hawkshaw was rather uncomfortably 
twitted upon that subject. But the same objections prevailed 
when the Metropolitan Railway, the Metropolitan District 
ilway, and the Charing Cross Railway were before Parlia- 
ment, and Mr. Hawkshaw, in his evidence before the Com- 
mittee last Friday, stated that all the metropolitan railways 
n made in that way. The money was never raised 

for them before the Act was obtained, and had they not been 
dealt with in that way the public would have had no Metro- 
tan Railway at all, That applies to all railways. There 
een no railway brought forward for some years before 
bruliament that has had a subscribed capital before it was 
Le ugh forward. If the Mid-London line is made, the 
sndon and North-Western Railway Company have pro- 
ney to work it upon terms to be agreed upon, and it appears 
the North- Western Company are anxious that the line 
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OTES FROM bre Esse Webscttay. 124 da On the same date the - Teservoir con- 
day and yesterday tained 16 days’ supply for the city, the 
two days at the | Voir 169 days’ supply of the quantity of water at present 
g the latter | being drawn from them. The quantity of water sent into 
between 91s. 3d. and 92s. 6d. | the city and suburbs during January and February and 
purchased yesterday at | March last, averaged 27,800,000 gallons a day from the Loch 
rnoon, however, there was | Katrine Works, and 3,700,000 gallons a day from the 
ceepted, the market closing | orbals Works—in all, 31,500,000 gallons a day. This 
- cash and 93s. one month, | (Uantity is nearly 3,000,000 gallons a day greater than the 
4d. cash, and 93s. 8d. one month. To. average of the corresponding three months of 1871. Nearly 
steady at yesterday’s closing prices. | 900 of the pipes required for the new double line of 36 in. 
to be noted in the prices of makers’ | Main from the reservoir to Canniesburn have been cast, and 
tation is 115s. for No. 1 Coltness. | the pipe-laying has been commenced by the contractor. 
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Association of Engineering and Shipbuilding Draughts- | the Missouri river have been pure aed ce ate 
men.—A meeting of this Association was held on Thursday | miles on the Pacific en 

evening—Mr. Drewson, president, in the chair. A 
election and nomination of new members, 
** Statical Stability of Ships” 
Fellow of the Royal Sch 
paper, which was a long and valuable one, 
great care and stud 
and but for the la 
concluded, the dis 
long and animated 


ley Road Boiler Explosion.—The dreadful ex- long threatened, and 
osion of the boiler of Mr. Yul 
of December last has 
by the indictment at 
liam Burnett, the en 


e’s traction engine at the end | have proved unavailing. 
again been brought under — —_ 
the Circuit Justici Court il- |. 
aidieean ie stendanss at ‘the ‘time of livered by escort at Sy dney, from the New South Wales Id 
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crown authorities charged Burnett | 216,480 oz. ; 1865, 260,810 oz.; 1866, 241,489 oz.; 1867 
but when he was called yesterday he pb 8 wry a 39 oz. ; 
and sentence of outlawry was pronounced »004 og.; and 1871, 296,928 oz. 
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a Penge yw ane a surt a = ge Massachusetts, 28,864 tons ; Michigan, 14,000 aly Maine, 
° ‘ oo 20 Faiway communiestion in 13,383 tons; Indiana, 12,778 tons; Tennessee, 9667 tons; 
Fifeshire. In order that an improved condition of things Missouri, 8200 tons; New Jersey, 6700 tons; Georgia, 7840 
may be effected a public meeting has been held in Inver- tons; West Virginia, 5000 tons ; Kentucky, 6000 tons. 
keithing, when it was resolved to open up communications f ; 
tish Railway Compan East Indian Railway.—Mr. R. W. Pearce, superintendent 


with the directors of the North Bri : i 
nverkeith- of the carriage department, East Indian Railway, has left 


and to ask the assistance of the tow 
ing and Dunfermline. 
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Glasgow Water Works.—Mr. Gale's 
the Glasgow Water Works was submit 
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ool of Naval Architecture. The | Whatcom. A lon 


uhk river, 23 miles south of 
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cussion which followed would have been our in the United States.—The coal miners of Western 


and warehouses. 

Pennsylvania and Ohio have struck this month for an ad- 

vance in wages of 20 cents per ton. The strike has been 
all efforts to compromise the dispute 


Gold in New South Wales.—The uantity of gold de- 


1869, 224,382 oz. ; 1870, 


' The Belgian Iron Trade—This trade continues active, 


gress of the Tay Bridge-—The work of the Tay are it is even more active than hitherto, A quotation of 
ge is advancing slowly but surely. The contract for the 

whole bridge was taken by Messrs. C. D. 
217,0002., but the progress of the work 
retarded by strikes among the workmen. 
strikes impeded the advancement of the s 
many unexpected difficulties that had to b: 
the surface have been the cause of anno 
lace where the bridge was comm 
ie water is very deep, 
the bottom is exceedin 
of piers, there bein 


. 8s. per ton for refining pig has been accepted in the 


Charleroi district, while the corres nding quotation in the 
i ee Tig dine ike eee ee pate. * 
Not only have the} Pig Iron in the United States.—The production o 
tructure, but the | last year in the United 
@ overcome below | In 1870, the corresponding production was 1,865,000 tons ; 
ing interruptions. | in 1869, 1,916,641 tons; in 1868, 1,603,000 tons; in 1867, 
enced—on the Fife | 1,461,626 tons; in 1866, 1,350,343 tons; in 1865, 931,582 
and it has been discovered that tons; in 1864, 1,135,996 tons ; in 1863, 947,604 tons; and in 
gly unsuitable for the construciton of 1862, 787,662 tons. The manufactur 


f pig iron 
States was estimated at 1,912,608 tons. 


e of pig iron in the 


€ immense boulders and jutting rocks.| United States has thus made good progress during the last 
I ly surmounted, and in a short | ten years. 

iron cylinders and brickworks which |, OMaro and Qube aiteay—The Ottawa city eounel 
being floated into their | }®8 voted 1000 dollars to assist exploratory surveys for a pro- 
Two of the spans or posed Ontario and Quebec Railway. The line, if carried out, 
SS ee iste, Carleton-place, crossing the river at Ottawa and connecting 
ich are considered the 
completed, the The American Lakes.—A statement compiled by Captain 
ards of two miles in | Hall, of Detroit, shows that the number of murine disasters 
ft. above high-water | on Lakes Michigan, Huron, Ontario, and Erie, in 1 
varying in width from 66 ft.| 1167. Of this number 225 were caused by collisions, 280 


will run from Toronto to Ottawa, vid Peterboro, Madoc, and 


with the north shore line, 


871, was 
vessels went ashore, 31 were burned, 26 ca sized, 19 


; —This line of | foundered, 132 sprung a leak, 65 were water- logged, 60 
Am meg pee 6 ~ ad were dismasted, 110 lost deck loads, and 10 exploded their 
is to be opened for passenger traffic on 


boilers. 
Rails in the United States.—The total production of rails 


Proposed Railway between Dunfermline and ro foarte Of this amounted T1091 gat were iron find 60,042 coe 
a i “we rere steel and steel-headed rails. The Froduction of rails in each 
for the smshomiiied of a | State last year was as annexed :—Pennsylvania, 335,604 tons ; 
and Dunfermline, In- 


Illinois, 91,178 tons; New York, 87,022 tons 3 Ohio, 75,782 


Howrah on eighteen months’ privilege leave to England. His 


tivation into Aberdeenshire.—A brother, Mr. 2. Pearce, succeeds him in office, 


any has been formed on the| Constantinople Tramway Company.—This company has 

altoun, lying in the Buchan dis- received several new omnibuses from Vienna. ey have 
has arranged with the Scottish | been since running upon the whole length of the lino from 

rt the use during next twelve- | the upper bridge at Azap-Capon to Ortakeni. 

double engine system for the i 

the Slains Kstets, also in the Grand Trent Teiong 

The cost of the tackle, including four- 

plough, digger, cultivator, 


f of Canada.—The business of this 
im nt undertaking is certainly materially improving. In 
1867, the gross receipts amounted to 6,369,863 dols., while 


and harrows, 18}; 71 i ed t tota of 8 315, 014 ols, Ww! 

: . . in 18 they attain a ] ; , d 1 ’ sho ing an 
digger, and harrows company’s revenue in 1871 over 1870 was no less than 
ork. Altogether, the ) 


increase of 30 per cent. in four years. The decrease in the 


1,042,273 dols., or 14 per cent in one year. The completion 


Gordon, of Cluny, enter- : : - : 
oor elbie io aeddnion of of the International Bridge has been delayed by difficulties 


experienced in founding some of the deep-water piers. ‘These 
difficulties will now, however, it is expected, be surmounted 


quarterly report on | without further delay. The alterations which have been 
rporation | made in the original plans will involve an outlay of 27,5007, 
ry meeting, held on Mon- | As matters at present stand, the bridge is expected to be 
th instant the quantity of | completed by December, 1872. The contractors have bound 
loghs was sufficient to supply the city ' themselves to complete the work for the extra sum named. 
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STRAINS ON ARCHES. 
To tHe Epitork oF ENGINEERING. 

S1r,—I have read many articles in your paper about 
strains developed in arches. If you have space would you 
allow me a few lines. 

In Fig. 1, B, ac eA, is a curved rib; ab, cd, ef, gh, con- 
centrated portions of load on the same—resolve them at A. 
Transfer them to h’, 9’, e’, c’, a’, Fig. 2, and take the diagonal 
of the polygon ah’; apply the same diagonal at A—A H; 
take its vertical component A Y ; now take resultant of A H 
and AY=Ag, and produce to meet B M, similarly obtained 
in Q, produce in the direction of P. Apply the horizontal 
strain X Z=HY at Q=QD. Divide Pv into four points 
for the four weights; join wu, y,2, with Q, and draw from 
9.9’, 1, 2, and 2, 3, respectively parallel—the last line 2, 3, will 
strike the point 3 if correctly drawn. BX and A Y=the 
sum of the weights a,c,e,g. XZ will be found equal to 
HY. Ifa diagram be made to scale, it will check with any 
known formula for the centre strain, and, finally, if any 
gentleman can make such reasoning available in actual 
practice, he will deserve the thanks of the profession. 

I have the honour to be, Sir, 
Your most obedient Servant, 
. P. BEL. 
Intercolonial Railway Contract 22, New Brunswick, 
March 5, 1872. 








ON THE ANGLES AND LEADS OF 
CROSSINGS. 
To rue EpitTor oF ENGINEERING. 

Str,—I am much obliged by the insertion of my letter on 
“ Angles and Leads,” in your number of the 12th inst. 

I notice, however, an error (of printer) as follows. Refer- 
ring to Fig. 4, the formula immediately below the seventeenth 
line of the third column of page 253, reads thus : 

“ (2) may be approximated thus : 

ee Rr 
~ N2(R—r)” 
should have been : 
7 ka ee 
L=\ 2g (R—r). 
Will you kindly notice this correction, and oblige, 


Yours faithfully, 


Hereford, April 23, 1872. W. Y. A. 








Lazour 1n New Brunswicx.—A scarcity of labourers is 
ex to be occasioned in New Brunswick by numerous 
pu lic works which will be constructed in that province 
uring the ensuing season. The Governnient of the province 
will endeavour to anticipate and provide for the difficulty by 
importing a proper class of immigrants. The Rivitre du 
Loup Railway Company has also sent to om ¥ a special 
agent, who is authorised to offer grants of land and liberal 
wages to those who may be induced to come out to the 
province, 


—_—_—— 


SrzamBoat Borters 1n THE UniTEp States.—According 
to an Act of Congress, on and after February 28th, 1872, every 
Plate of boiler iron or steel made for use in the construction 
of steamboat boilers must be distinctly and permanently 
stamped by the manufacturer thereof with his name, the 
place where manufactured, and the number of pounds of 
tensile strain it will bear to the square inch. Boiler-makers 
are also prohibited from either nope Seg repairing boilers 
With unstamped pletes, or even with o plates, until they 
have been i In consequence of this legislation the 
(ipetens of somé of the American rolling mills have re- 

sed to supply iron plates for the construction of steam 
boilers, ond be e discharged their employés. In New York 

re were recently several steamers requiring new boilers, 
which could not be supplied in consequence of the inability 
owners to obtain the requisite stamped iron plates. 








NOTES FROM PARIS. 
Paris, April 22, 1872. 
Tue Society or Crvit ENGINEERS. 

Tue Society of Civil Engineers has commenced the dis- 
cussion of questions on Social Economy. The Committee 
deputed to the work has just delivered a preliminary report. 
It has considered three schemes actually presented to the 
National Assembly, the first demanding the rights of associa- 
tion, the second seeking the abrogation of the law which 
recognises the right of coalition, and the third, asking for 
the nomination of a grand commission of inquiry on the 
condition of the working classes in France. 

The Committee commences by pointing out the appro- 
priateness of consulting engineers on the solution of diffi- 
culties that arise between labour and capital, and it con- 
siders that the opinion of the profession would be enlightened 
and full of weight, and that the intervention of engineers 
would be highly satisfactory. 

The report shows itself favourable to the idea of a grand 
investigation, but it expresses the sincere hope that the 
Council of Inquiry should include several Members of 
Council, of ‘‘ Prudhommes,” of industrial capitalists nomi- 
nated by their confreres, and of civil engineers chosen by 
the Society of Civil Engineers. 

As a necessary basis, the report counsels, in order to 
ameliorate the existing social troubles, the return to the 
point of departure, that is to say, to natural rights. 

Man can do nothing alone, he is only strong by com- 
bination. Personal and natural property, can be valued just 
as any other property. Every man possesses then the right 
to hire or to sell his work at a price agreed upon between 
himself and the purchaser. And that which is just and legal 
for one man, would not be unjust or illegal for any number. 
It is no more naturally right to prohibit two, or a thousand 
persons from combining together to fix with the purchaser 
the price of their property, that is their work, than to pro- 
hibit two, or a thousand landowners, shareholders and so 
forth, for combining together for the administration of their 
property. For one class as for the other, the right exists, 
and ought to be recognised and exercised. 

The unanimity of the commission is decided upon these 
principles, which award to labour the right of combination 
for discussing the price and the condition of work. 

The law passed May 27th, 1864, of which the abrogation 
is now sought, without recognising this right, gives the 
privilege of temporary combination. But there remains 
very much to be done if the antagonism between labour 
and capital is to disappear. 

In Paris especially there exists a veritable state of war 
between masters and workmen. This condition of affairs 
is full of peril and instability, one which should be changed 
before it spreads all over France, as well through the 
country as in the cities. The prosperity of a nation must 
be always doubtful when unity is lacking in its elements of 
strength. 

The examples given by America, by England, Belgium, 
and Switzerland show that, so far from its being a per- 
manent menace of labour against capital, the right of asso- 
ciation is, on the contrary, a provision of better mutual 
relation for the future. 

The power of temporary combination is not only insuffi- 
cient, but dangerous in this sense, that it does not give 
time for matured consideration and action. On the other 
hand, a free and public association would always be more 
inclined to discuss its interests with more wisdom and 
moderation. 

But if the right of association is natural and indisputable, 
it is requisite to regulate its use, and to prevent its abuse. 
The law on coalition was incomplete on this point, it gave to 
workmen the right of combination, but did not give the pre- 
cepts for the exercise of this right. 








The sudden arrest of labour, whether it proceeds from the 
master or the workman, is a violent measure, prejudicial to 
both, and one that should not be resorted to until all other 
means of adjustment have been thoroughly exhausted. 

Wise and deliberate consideration will prevent sudden and 
passionate resolutions, which are so often the result of the 
exciting influence of the turbulent and restless workmen, 
which form a certain nucleus of disorder in industrial 
establishments. A compulsory delay would avert this evil, 
and this delay should be made of ample length. The engi- 
neers’ Committee propose to compel the two parties, to profit 
by this delay, to submit the special point of dispute to a 
board of council composed of masters and employés. It 
hopes that in most cases such arbitration would avert | 
strikes. If after a fixed delay of 15 days no arrangement 
should be arrived at, the council should have the power to 
impose a new delay of 15 days, at the expiration of which, 
no conclusion being arrived at, the workmen or the masters 
should be privileged to arrest work. 

This jurisdiction would deal with all questions of wages, 
whether for time or piece work. Those disputes referring 
to contracts would continue to be decided before the ordi- 
nary tribunals. 

Such are the propositions of the first report of the Com- 
mittee, and it proposes to follow, in a second communica- 
tion, some other phases of this important social question. 
It will be admitted that this body of engineers have shown 
themselves full of liberal views upon the subject of trade 
combinations, and have fully proved the justice of their 
argument that, in arriving at a definite conclusion upon the 
question, the opinions of engineers should have full weight. 


Gramme’s Etecrro-Maoyeric MAcuing. 

The Revue Industrielle publishes an article by M. Alfred 
N. Breguet on the electro-magnetic machine of M. 
Gramme, the construction of which we have already de- 
scribed (see ENGINEERING, vol. xii., p. 67.) M. Bréguet, 
who made these machines, and who has already perfected 
several details about them, gives in his article a new ex- 
planatory theory of their working, and concludes with the 
following remarks upon the merits of the invention: “‘We 
do not hesitate to say that & is difficult to conceive a more 
useful or symmetrical machine. If we examine its effects, 
we see that they will give rise to a most interesting study. 
Thus it is clear that the power of the machine increases 
with the power of the magnet, and with the dimensions of 
the two principal organs—the magnet and the electro- 
magnet, but the proportion remains to be determined be- 
tween the power and the size of the apparatus, On the 
other hand, the intensity of the current obtained varies 
with the number of coils wound upon the ring. With a 
larger size or a greater quantity of wire, a greater degree 
of tension can be obtained; and if one loses in quantity, 
one gains in tension and vice versd. Lastly, we may state 
a fact of considerable interest—the force increases pro- 
portionately to the velocity of the ring. This law has been 
fully proved by experiment, but it is doubtful whether it 
would hold good for great speeds, because the iron requires 
a certain time to become magnetised. It remains, then, to 
determine the speed to which corresponds the maximum 
tension of the machine, and beyond which it would pro- 
bably diminish. The theoretical resistance is one-fourth of 
the total resistance of the wire coiled upon the ring. But 
the real resistance is less because each rubber rests always 
on several parts of the junction between the elements, the 
resistances of which, then closed by the rubbers, is sup- 
pressed by the resistance of the circuit.” 

“I may conclude by saying that in my opinion the 
Gramme instrument ought to be regarded as a single ele- 
ment, and that several of these machines may be grouped in 
tension or in quantity, like ordinary elements.” 


EXPERIMENTS ON DYNAMITE. 

We extract the following from the official report of some 
experiments on dynamite made at Montreuil-sous-Bois, near 
Paris, on the 25th of March. “In the second experiment a 
piece of locomotive frame, }# in. thick, and having the form 
of a trapezoid about 174 in. high, and 12 and 15 in. wide, 
was laid flat on a bank of clay. Above it was placed, in a 
line parallel to the base of the plate, a packet containing 
88 cartridges, containing each 60 grammes. After the ex- 
plosion a clear hole, 114 in. deep, was found, andin examining 
this hole there were found, at a depth of 23 in., two large 
pieces of the plate. The portion upon which the charge 
had been laid was broken into minute fragments. The 
fractures showed an excellent quality of iron, Near one of 
the lines of fracture a portion of the plate was bent, and 
showed marks corresponding to the position of the different 
cartridges of dynamite. 

A propos of this explosive, a Bill has been presented to 
the National Assembly to legalise the unrestricted manu- 
facture of dynamite, upon condition of a moderate duty 
being paid. Alarge number of contractors, mining engi- 
neers, &c., have signed a petition to the Assembly calling 
the attention of the legislature to the useful effect of dyna- 
mite, and to the beneficial results that would follow ita 
introduction, The following is the text of the petition : 

“* Messieurs les Députés, — We have the honour to call your 
attention to a question which concerns in the highest degree 
the prosperity and development of mining industries, and 
public works. Mining powder, the manufacture and sale of 
which are monopolised by the State, is insufficient in a vast 
number of cases. Dynamite, largely employed to-day in 
all countries of Europe, except in Russia, and algo manu- 
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factured in America, has incontestible advantages in nume- 
rous works, of which the principal is to increase to a great 
degree the useful effect of hand labour, now so scarce in 
France. The free manufacture and use of this powder is 
therefore especially needed in this country, and to-day we 
remain in a condition of notable inferiority in this respect 
as compared with other countries, at the moment when we 
have the greatest need to use all means to restore our 
prosperity, 

‘‘ Dynamite offers, moreover, a greater security than gun- 
powder, in transport, storage, and service, and accidents are 
less frequent with this new explosive. 

“ For all these reasons we have the honour to beg you to 
permit of the free manufacture and use of dynamite in 
France, 

“In conclusion, the elevated price of this substance 
limits its use to few applications, and the demand only but 
now created will be always restricted under existing circum- 
stances. The burdening of dynamite with a tax is thus 
to be for all reasons avoided.” 


Rarway Emp.oyes. 

In a previous note I alluded to the prolonged dispute 
existing between railway companies and their employés, 
and I concluded by saying that the salaries paid being 
sufficiently high, there was no good ground for increasing 
them, but that, in the interest of the employés, as well as 
for the security of the public, less severe terms of labour 
should be enforced. The National Assembly is now en- 
gaged in considering this question, and some members have 
proposed a measure for the creation in Paris of a special 
section of prudhommes (arbitrators between employers and 
employed), who shall decide the question in dispute. This 
new arrangement would have changed the relations which 
have hitherto existed between the railway companies and 
a staff of invaluable servants; it would, besides, have 
the serious inconvenience that all disputes must be referred 
from all over France to Paris. A considerable satisfaction 
is experienced that this Bill has been rejected. The matter 
will be now considered afresh, and brought, it is to be 
hoped, to a more satisfactory issue. 

EUCALYPTOL. 

We read in one of the late numbers of the Science pour 
tous an interesting application of the essence of eucalyptus, 
made by Dr. Miergues, of Bourfarik. If a sheet of paper 
prepared with eucalyptol is placed over a printed surface, 
and submitted to pressure, a duplicate impression can be 
obtained ; by this means copies of books and engravings a 
century old have been obtained. 


WIND PRESSURES ON INCLINED PLANES. 

Ata general meeting of the Aéronautical Society of 
Great Britain, held at the Society of Arts on the 18th April, 
the Hon. Sec. the Chairman, Mr. James Glaisher, F.R.S., 
called attention to the new instrument then before him, 
constructed by Mr. Browning, under the direction of the 
Society, for measuring the relation between the velocity and 
pressure of the wind. 

He called upon Mr. Wenham, under whose care, together 
with Mr. Browning, the experiments were carried out, to give 
a statement respecting the results. It was an instrument of 
the kind which Re ha long desired, and it seemed calculated 
to achieve what we required in this direction with greater 
accuracy than any they had at the present moment. Mr. 
Wenham regretted the unavoidable absence of Mr. Browning, 
who would have explained far better than he the action of 
the machine. 

This consists mainly of a vertical steel spindle supported 
on a hardened steel centre point. Through an eye at the 
upper end of the spindle, a horizontal arm passes, and is 
secured by a small cross pin which allows the arm to vibrate 
like the beam of a balance. The long end of the arm carries 
the planes, and the opposite short one has a sliding counter- 
weight which is adjusted so as exactly to balance planes of 
different sizes at the long end of the arm. Each plane is 
clamped at the end of a tail rod which is pivotted through 
the forked end of the arm by a vertical steel pin as close 
to the plane as possible. The other end of the tail passes 
loosely through a vertical slot slightly curved, as a radius 
from the balance centre of the arm. By this arrangement, 
the surface of the plane is slways kept at right angles to the 
current throughout the arc of its horizontal motion. A wooden 
shield is fixed close before the front of the arm, to protect this 
and the balance-weight from the wind, so that the planes 
only may be ex to its force. The action of the instru- 
ment as a simple anemometer only, or when the planes are 
set at right angles to the current of air, is obvious. The 
direct pressure is read off by the spring steelyard, which is 
connected to the end of a lever from the vertical spindle close 
to the base of the machine. In order to measure the vertical 
force, the planes are set at the requisite angles from a divided 
sector, whose centre coincides with the clamping screw at the 
back. The rising force due to the various inclines is read off 
by the upright spring steelyard. 

It was found almost impossible for one observer to read 
off the horizontal and vertical forces simultaneously during 
fluctuation, therefore the readings were noted by two persons 
at a given signal; even this was a matter of some difficulty. 
The arrangement would be far more useful and perfect as a 
scientific machine, if fitted with a piece of clockwork movin 
a paper cylinder, or which the vertical and direct forces would 
be simultaneously registered by separate pencils, describing 
two undulating lines showing at a glance the relative forces. 
The experimenter would then have nothing else to attend to 
but to see that all other conditions were acting properly. 
a reply to several inquirers Mr. Wenham further said 





nozzle of the fan-blower the blast was | O 


after leaving the 
conveyed through a wooden trunk 10 ft. long by 18 in. square. 


The current was also tested in all parts by a vane which 
everywhere indicated a parallel direction. The machine was 
carefully levelled by spirit level before the experiments were 
commenced. 

As to the relation which these experiments bore to the 
principle of atrial navigation, it would be seenon reference 
to the Tables (given below) that as the angle became more 
acute the lifting foree exceeds the horizontal, or power re- 

uired to propel planes through air in an enormous ratio. 

ircumstances prevented them from trying more acute angles 
than 15°, but even at this the lift is four times greater than 
the thrust. This eventually, when these experiments are 
extended further, must dissolve all mystery relative to the 
support of weight in flight, which, at least in the case of easy- 
flying birds, consists of the action of surfaces at acute angles 
with the line of motion. 

The following Table gives the details of the experiments 
which were lately conducted at Messrs. Penn’s ee 
Works by the Experimental Committee appointed by the 
Council of the Aéronautical Society of Great Britain, to 
determine the relation between the velocity of the atmosphere 
and its pressure upon plane surfaces of varying dimensions 
and degrees of inclination. 


—— 

Mr. Brooke said it was not exactly mentioned, but the fact 
was notorious to every one acquainted with mechanics, that 
in whatever position the plane was placed, the horizontal 
pressure became resolved into two, one proportionate to the 
plane, the other in direction of the plane. It was clear that 
the proportion of pressure acting in direction of the plane 
was wholly effective. The resolution of the pressure into two 
was well known, but it was to be understood that there were 
many facts to be shared along with that. The simple geo- 
metrical consideration of the action of pressure upon the 
plane did not involve the necessity for the particles of gir 
which had impinged upon the plane getting out of the way 
to enable other particles to impinge upon it. This led in this 
experiment to a result whick might be expected, but which 
it was important to ascertain. 

There were two planes of same area, and one was capable 
of being inclined in relation to the wind in one direction 
and the other was capable of being inclined in another direc. 
tion. Supposing the wind to be coming from one direction 





it was quite clear that with the YE as it was, there would 
be less surface of plane impinged than there would be ina 

different direction. The particles which impinged upon one 
part had got to go upwards, and had much more difficulty in 
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These experiments, when all the angles are averaged for 
errors, seem to indicate the law that the lifting force of in- 
clined planes, carried horizontally through air, is increased 
in the direct ratio that the sine bears to the length of the 
plane, or the height of the incline to the base; thus, if in- 
stead of stating the angles in degrees, we say “ one in ten,” 
or “one in three or four,” as the case may be, this will at 
once express the proportion in which the lifting force ex- 
ceeds the resistance. The average of all results is very near 
to this, making a little allowance for the surface friction of 
the plane through the air. At 45° the two forces are equal ; 
above this the proportions are in the inverse ratio, as the 
lifting force is then less than the direct. 

It has been stated that the resistance of wedges or cones 
through the air is diminished directly in the ratio that the 
height or diameter of the base bears to the length of the 
cone. The experiments do not confirm this, but show that 
the resistance is less in proportion as the angle becomes more 
acute. 

In reply to a question as to whether means had been taken 
to ascertain ‘in what position on the surface of the plane the 
centre of effort was situated, Mr. Wenham replied that it 
came near to the front edge, for if they neglected to set u 
the omene screw very tight, the plane would turn up, an 
if left quite free would always set itself at right angles to 
the current. This force was greatest at the most acute 
angles, and wica the = got nearly in a vertical position it 
was comparative very feeble. 

Hye ny — my hem the plane was vertical, 
the on acted upon was this (indicating the , but 
when Eocene was inclined, this direct von tare - less 
and less, When they got to an angle of 45 deg. they found 
that the pressure was identical upon both steelyards. If the 
figures upon the papers handed round were looked at, allow- 
ing a little for error, it would be found that was the case, 
and this was done at a time when the wind was passing from 
the shaft with such velocity that their hair was almost blown 
from their heads. When they looked to the results, they 
were very promising indeed. All that he, the chairman, re- 
er was that they could not use this instrument out of 

oors, but he did hope that, notwithstanding Mr. Browning 
thought it too delicate, they might be able to use it in the 
open. Perhaps he might find a place for it at the Royal 

bservatory. He called upon Mr. Brooke to say something 





as to results gained. 


* Fluctuates 0.57 Ib. 


getting out of the way than particles which impinged upon 
another part. This would show that the pressure of wind at 
the same velocity was greater upon the one plane than upon 
the other, and conversely a portion of wind moving in one 
direction would move in greater force than in another di- 
rection, and here was an illustration connected with the wings 
of birds, particularly many that had powerful flight, where 
the wing was exceedingly long and narrow, it struck the wind 
in the direction indicated. The experiment showed that 
from the same amount of surface, there would be greater 
effect upon the air by a long narrow wing than by a short 
and broad one. That was one of the results that had been 
obtained by these experiments. 

The Chairman remarked that experiments with larger 

lanes than those recorded could not be tried because of the 
fimited aperture of the shaft of the fan blower. ae 

A vote of thanks was offered to Mr. Dean for the facilities 
he had given to this Society for recording these experiments 
at the instance of the Duke of Sutherland. . 

The Chairman introduced Mr. Head, who, he said, had 
travelled more than 200,000 miles about the globe, and had 
made some valuable observations upon the flight of birds, 
and would soon give them the result. : 

Mr. Head then read his paper upon flight, from which he 
deduced the possibility of man’s eventual control over the 
air. With the reading of this paper there was shown the 
flight of a small model illustrating the boomerang. 

Want of space obliges us to omit any detailed notice of 
Mr. Head’s paper. 














Twix Screw Guszoats ror Japan.—It is stated by a Ja- 
panese paper that 20 twin-screw gunboats are to be built on 
the b of the Thames for thg Japanese Government. 

Gas at Duwgpry.—Mr. Larnach, on behalf of Mr. Hankey, 
has undertaken to supply the city street lnasge at 8/. Po 
annum for three years, the lamps to consume 4} cubic feet 
of gas per hour, and to be lighted on an average 7} hours 
each night. Mr. Larnach has further offered to supply all 
private consumers of gas during the next three years at 
12s. 6d. per 1000 cubic feet, provided they undertake to pay 
their accounts by the 15th of each month, the local corpora- 
tion to undertake not to build opposition gas works os 
the next three years. Mr. Larnach is willing to sell 
works to the local corporation. 
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EXPERIMENTS AND RESEARCHES OF 
THE EFFLUX OF ELASTIC FLUIDS. 
By GEORGE WILSON. 

(Continued from Page 276.) 


EXPERIMENTS MADE BY MM. Saint VENANT AND 
WANTZEL. 


142. THE results of the first series of experiments 
made by these engineers are given in the Comptes 
rendus de 0 Académie des Sciences, vol. 8, page 294. 
The method adopted for experimenting consisted 
in exhausting the air out of a glass bell-jar and 
causing the atmospheric air to flow into it through 
apertures from $ to 1} millimetres in diameter. 
The pressures of the air inside the jar were noted 
at certain intervals in seconds during the inflow of 
the air. By knowing the pressures and temperatures 
of the air, taken at such intervals in seconds, the 
quantity of air which flowed into the jar could be 
calculated ; and a formula composed for establish- 
ing a law for the efflux. This is the substance of 
MM. Saint Venant and Wantzel’s statement. 
the exact temperatures of the air inside the jar at the 
intervals of time for noting the pressures were as- 
certained, no information is given. 

143. The following is extracted from MM. Saint 
Venant and Wantzel’s report in the Comptes rendus : 

“1, That when the pressure which acts in an opposi 
direction to the flow of the gas, descends below three-fifths 
of the pressure which causes the flow, the efflux, instead of 

ing, is diminished. 

“2. That a gas cannot flow into a vacuum, whatever may 
be its pressure. 
“ On equal conditions, the flow of air through an orifice is 
as much greater as the recipient pressure is i 

ison with the efflux pressure. 

“ As long as the recipient pressure does not exceed .3 or 
even .4 of the efflux pressure, the expense or quantity flow- 
ing in a given time is nearly the same. That 
diminishes slowly at first, more so afterwards, as the recipient 
i in comparison with the efflux pressure, an 
comes nil at the end of the time, when the pressures b 


for the efflux of air out of the boiler, described 
above, into the atmosphere, through thin plates. 


TABLE XXVII. 


Pressure of the barometer 0™76. 
Temperature 17.5° Cent. 
































the same in the two spaces, which the orifice puts in com- 
munication. In the experiments made, the efflux pressure 
has always been —> one atmosphere. But there are 

reasons for thinking that the velocity of the efflux 
depends solely on the proportion of the recipient to the efflux 
pressure, and by no means to the tness of such pressures, 
at least within very extended limits, and which comprise 
those of ordinary application. 

“The mean pressure at the orifice may descend a little 
below the recipient pressure when the orifice is widened at 
the outside, and the efflux and recipient pressures are little 
different the one from the other. xcepting this case, the 
mean pressure at the orifice appears to be always intermediate 
between the efflux and recipient pressures, and there are 
reasons for thinking that it is never lower than three-fifths 
of a efflux pressure, however small the recipient pressure 
may be. 

_“The lowering of temperature, which takes place in the 
air in dilating, has not any sensible influence in the value of 
the velocity of efflux, when there is little difference between 
the efflux and recipient pressures. 

“But it is necessary to take this into aecount when that 
difference is great.” 


These singular results obtained by MM. Saint 
Venant and Wantzel from their experiments had 
been previously made known in another form by M. 
Coriolis. 

144. Similar results have been obtained by others, 
by means of apparatus similar in character, but 
constructed on a much larger scale. Those results, 
including those of MM, Saint Venant and Wantzel, 
will be noticed hereafter. 

145. A second series of experiments was made by 
MM. Saint Venant and Wantzel, which are pub- 
lished in the Comptes rendus de l’ Académie des Sciences, 
vol. 17, 2nd part page 1140. Alluding to the results, 
given in paragraph 143, for the first series of ex- 
periments, MM. Saint Venant and Wantzel now 
state :—‘* Our experiments have proved that those 
two singular results have no more reality than 
they had of probability. 

146. The second series of experiments were made 
by forcing air equal to a total pressure of four atmo- 
spheres into a boiler having a capacity of 1186 litres, 
equivalent to 41.88 cubic feet; and then causing 
the air to flow out of the boiler into the atmosphere 
through circular orifices, made in thin plates from 
2 to 5 millimetres in diameter. The pressure of 
the air in the boiler was noted during the efflux at 
frequent intervals of time in seconds. This method 
of experimenting was the same in principle though 
on a larger scale, as that adopted by MM. Saint 
— and Wantzel for their first series of experi- 

nts. 

The experiments given in Table XXVII., made 
by MM. Saint-Venant and Wantzel, have been ex- 
tracted from the Comptes Rendus de P Académie des 
Sciences for 1843, vol. xvii., 2nd part, page 1140, 
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147. The decreasing temperature of the air in 
the boiler caused by the foot-pounds of work done 
during the efflux was not taken at those intervals of 
time fixed upon for noting the pressures. There is, 
therefore, no data for calculating the density of the 
air flowing out of the boiler ; and consequently the 
whole of the experiments are of no value excepting 
for the first interval of time—at the commencement 
of the efflux—when the temperature of the air 
flowing out of the boiler would be known: the 
velocity and volume of efflux can be approximately 
calculated only for that interval. 

148. The experiments given in Table XXVII. 
are for a few—out of the 60—of the intervals of 
time noted at the commencement of the efflux. 

149. In experiment No. 372, the first interval of 
10 seconds in the first series of experiments, made 
for the efflux through an orifice 4.985 millimetres in 
diameter, the coefficients of pressures given in 
column 1] being respectively .305 and .314 the fall 
of temperature of the air in the boiler for that in- 
terval would practically be so insignificant—the 
absorption of heat by radiation being taken into 
consideration—that its effect may be omitted. 

If, then, the volume of the efflux for that in- 
terval be calculated, omitting the effect of the fall 
in temperature, the coefficient of efflux would be 
found to be about .50, the theoretical volume of 
efflux being represented by 1. This coefficient 
agrees closely with that given in the Tables, page 
226, after the deduction is made for the efflux 
through a thin plate, as described at page 227, the 
initial — of the efflux above that of the 


atmosphere being equal to 
14.7 ; 
——~ )—14.7=33.49 lb. on th h 
() 14.7=33.49 on the square inch, 


and the final pressure equal to 

14.7 ‘ 

—* )—14.7=32.11 lb. on the square inch. 

3 ) 14.7 on sq) c 
(To be"continued.) 





American Stzamsu1e Company.—This important Phila- 
delphia steam snipping enterprise appears to be making way. 
Next month Philad elphia will witness the launch of an 
American iron steamship, to be built of American materials, 
to be owned by American capitalists, and to be manned by 
an American crew. The builders of the steamers which are 
now in progress for the company are Messrs. W. Cramp and 
Sons ; that firm has been paid 617,500 dols., and 1,424,500 
dols. have been deposited with the Pennsylvania Railroad 
Company to secure the fulfilment of the contract entered 
into. The steamers contracted for are expected to be delivered 





for service by January 1, 1873. 


NAVAL ARCHITECTURE—No. VIII. 
THE DEVELOPMENT OF THE SCIENCE OF NAVAL 
ARCHITECTURE FROM a” YEAR 1860 To THE PRESENT 

IME. 

TuHE principal lesson, though by no means the 
only one, to be learnt from the theories dealt with 
in our previous articles, is that any excess of 
stability or stiffness beyond that absolutely n 
for safety, and to enable the vessel to stand up under 
her canvas, is a disadvantage as far as the steadi 
ness of the vessel among waves is concerned. This 
fact was fully realised, and was turned to good 
account by the Constructor’s mG orem of the 
Admiralty, and resulted in the building for the 
navy of such remarkably steady ships as the 
Monarch, Inconstant, and many others Of course, 
in applying theoretical knowledge of this kind to 
the actual practice of designing, it was, above all 
things, necessary to obtain definite and accurate 
data upon which to proceed. It was ey to 
find the position of the centre of gravity and the 
metacentric height of various ships which had 
already distinguished themselves either by their 
steadiness or unsteadiness, and to regulate the 
stability of new designs by means of the information 
so obtained. Several papers interspersed through the 
Transactions of the fastitution of Naval Architects 
record the results of experiments- upon ships of the 
Royal Navy to find, by inclining them, when afloat, 


‘|the height of their centre of gravity, and the 


amount of their initial stability, The results ob- 
tained in this way, although they did not involve 


.| any elaborate calculations to find the finite stability 


of vessels at large angles of inclination, were con- 
sidered to be quite sufficient for practical purposes, 
and would probably have been considered so to this 
day had it not been for the introduction into our 
navy of low freeboard monitors, and the proposals 
made to fit such ships with masts and spars, and to 
give them a spread of canvas sufficiently large to 
enable them to take the sea as ocean cruisers. 

This opened up quite a new phase in the history 
of stability, because the constructors of the navy 
opposed the proposals to mast monitors, on the 
ground of the unsafety of such ships under sail, and 
they instituted at the Admiralty a series of calcula- 
tions which entirely confirmed their views, and 
which resulted in the origin of the ‘*Curve of 
Stability,” so well known since the loss of the un- 
fortunate Captain in connexion with the safety of 
ships. The extreme danger of rigging low free- 
board monitors, although perfectly well understood 
by the professional officers of the Admiralty as early 
as 1867, as appears from Mr. Barnaby’s evidence 
before the court-martial held on the loss of the 
Captain, was not laid before the public until Mr. 
Reed read his paper on the ‘ Stability of Monitors 
under Canvas,” before the Institution of Naval 
Architects in 1868. 

This excellent paper was reprinted in Mr. Reed’s 
work on ‘‘QOur Ironclad Fleet,” and during the 
excitement which followed the tidings of the fate of 
the Captain and her crew in 1870, it was sought 
after and read with painful interest by many who 
before that time placed little faith in the startling 
conclusions which it contained. Since the subject 
was forced into prominence in 1870, it has been ex- 
tensively counted of, anda large amount of fresh 
light has been thrown upon it. Itis scarcely too 
much, however, to say that most of the leadin 
features of the question of stability as illustra 
by the curve of stability were either investigated 
or shadowed forth in Mr. Reed's paper. 

There were at first, as was perhaps natural, a 
few feeble attempts made to depreciate curves of 
stability, to show there was nothing new in them, 
and that very little information could be obtained 
from them, but those attempts soon’ ceased, and it 
would not be necessary to allude to them here, 
were it not that it will assist us in illustrating the 
difference between the present knowledge of the 
stability of ships, and the knowledge which existed 
prior to the introduction of these curves. 

Before their introduction the only information 
sought after concerning the stability, was the height 
of the metacentre above the centre of gravity,: 
except in a few cases where the stability was calcu- 
lated for inclinations of about 10 degrees. The 
several methods in existence for determining the 
stability ata finite angle of inclination were scarcely 
ever used, because the advantage to be derived 
from using them was not thought sufficient to com- 
pensate for the labour involved. Up to moderate 
angles of inclination, it was known that the stability 
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obtained with very little trouble by means of the 
metacentre, was a close approximation to the truth, 


and beyond moderate angles no one seemed to be | ne 
| the danger of low freeboard sailing ships, not only | and the other a joint paper by Messrs. W. H. White 


at all concerned. When, however, curves of sta- 


bility were introduced, and the angles came to be | 


discussed at which the righting moment reached 
its maximum, and where it vanished, leaving the 
ship in a position where she would capsize, and 
especially when it was seen how small in some — 
these angles might be, the true importance to the 
naval architect of having within his reach methods 


for obtaining the stability at any finite angle soon | 
appreciated ; in point of fact until | 


became full 


| 


| 


that time the methods referred to, excellent as’ 
some of them were, can scarcely be said to have | 


found their raison d'étre. 

Everybody knows that when sailing in an open 
boat, especially in gusty weather, the position of 
the gunwale with re 
very carefully watched, because, if the gunwale gets 


| of such vessels among waves, and speaking of low 


t to the water has to be | 
| manner possible for safety. 


below the surface, the water pours in over, the | 


stability is suddenly lost, and the boat capsizes. It 
was not known, until Mr. Reed read his paper on 
sailing monitors, that a similar danger, although 
neither so great nor so obvious, may attend the 
immersion of the gunwale in covered deck vessels. 


The warning although given in time was not | 


sufficiently strong to stop the tide which was setting 


in favour of these low freeboard ships, nor even to | 


raise apprehension concerning them, until the loss 
of 500 of our gallant seamen off Cape Finisterre 


gave arude shock to the popular belief, and gave | 
an impulse to scientific calculations on the behaviour | 


and safety of ships which we hope will long be felt 
and encou ’ 

There is still room for grave inquiry into this 
question of freeboard. af 
vessels put to sea so deeply laden as to leave plenty 
of room for apprehension as to the condition of their 
stability at even moderate angles of inclination. 
And the practice of sailing yachts with their gun- 
wales in the water can hardly continue much longer 
without some scientific information being obtained 
as to their limits of safety. Information of this 
kind is urgently needed at the present time, and it 
would become of still more vital importance if the 
yachting taste in this country should follow the 


eny of our merchant | 


| Royal School of Naval Architecture. In this paper, 


MR. W. PARKES, ENGINEER. 





uw 


1) 
av 


i 


lead of America in increasing the beam and diminish- | them being a paper by Mr. Barnaby “ On the Re- 
ing the amount of ballast. lative Influence of Breadth of Beam and Height of 
Mr. Reed, in his paper, dealt with the question of | Freeboard in Lengthening out Curves of Stability,” 


from the point of view of the statical stability, but | and W. John ‘On the Calculation of the Stability 
also, and in a still more striking manner, by regard- | of Ships, and some matters of interest connected 
ing the dynamical stability. He showed that the therewith.” p 
area between the curve of stability and the base line | Mr. Barnaby, while admitting readily that both 
represented the work which would be required to | beam and freeboard play important parts in a 
capsize the ship, and he showed how to obtain, | vessel’s stability, showed “that peril is far more 
when the ship is sailing at any angle of heel, the | readily incurred and averted by alteration in free- 
amount of the reserve dynamical stability, or the | board than it is by alteration of beam.” He did 
work in addition to the action of the wind on the | this very completely by means of calculations made 
sails, which would be required in order to capsize | upon a couple of series of bodies of rectangular 
her. He dealt also with some of the characteristics | section, one series representing vessels of high 
freeboard, and the other series vessels of low free- 
board. He also supported his case by means of 
several curves of stability for ships of the Royal 
Navy, which are given with his paper, and form the 
most valuable record of curves of stability yet pub- 
lished. ‘ 
The paper by Messrs, White and John contains 
a full description of the method adopted at the 
Admiralty for calculating the curve of stability, and 
supplies also as an example a complete set of such 
salociatios. The method consists of an elaboration 
and extension of the plan for finding the stability 
at any angle first adopted by Mr. Barnes and des- 
eribed by him in the Transactions of the Institution 
of Naval Architects in 1861. The example referred 
to is of value as a guide to persons engaged in ship 
calculations, but the paper judged from a scientific 
point of view is of more interest in consequence of 
the ‘‘ other matters” contained in it. The authors, 
following the path struck out by Dupin, in his geo- 
metrical treatment of the subject of floating bodies, 
give illustrations for an actual ship, as well as for 
prismatic bodies of various forms, of the curves 
traced out by the centre of buoyancy, the meta- 
centre, and the centre of gravity of the plane of 
flotation, as the vessels, starting from the upright 


freeboard vessels with large initial stability he said 
with much force and truth: ‘The stability of these 
ships, in fact, would appear to vary in the worst 
They would have all 
the characteristics of very uneasy ships until they 
rolled deeply, and not have the advantage of an 
increasing stability to prevent their rolling too far.” 
We do not propose entering here upon any dis- 
cussion of the particular case of the Captain, be- | 
cause its merits have been gone into so fully that it | 
is scarcely possible to say anything further on the | 
subject. It has been placed beyond the region of 
doubt that she was not more deficient than many | 
safe: vessels in initial stability, but that, owing to | 
her lowness of freeboard, she was fatally deficient | 
in righting power at the larger angles; and it is | 
matter for congratulation that the public, at first | 
misled and bewildered, have eventually arrived at 
sound views on this painful subject. 
Of the writings on stability, subsequent to the 
loss of the Captain, the first in order of time to 
which we need refer is a paper contributed by Mr. | 
Merrifield to the first number of the annual of the 





Mr. Merrifield illustrated very clearly the peculiar - 
dangers attendant upon gusts of wind, and pointed | position, turn completely over. The results arriv 

out an ingenious method of modifying the curve of | at are generally, though not always, in accordance 
stability so as to make it represent the case of a | with those of Dupin, and that able writer is — 
ship among waves. Following this, came two papers | to have been in error in supposing it impossible = 
of considerable importance, both read before the | the curve of centres of buoyancy and the locus 4 
Institution of Naval Architects in 1871; one of | centre of gravity of the waterplane to intersec 
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each other. Some instructive illustrations are given 
of the different effects which may be produced in 
different ships by an equal change of stowage, and 
also of the changes which may take place in the 
number of positions of equilibrium of the same 
= under different conditions. 

n addition to the usual curve of stability a curve 
of dynamical stability is given and explained, and 
also one from which the time of oscillation may be 
obtained. We have not space to deal at length 
with all the points raised in this paper but must 
refer our readers. to the numbers of ENGINEERING 
for April, 1871, in which .it will be found printed at 
full length. ; 

We next come to the scientific part of the report 
of the recent ‘* Committee on Naval Designs” but 
we must refrain from offering any remarks upon it 
in the present number. 


MANORA BREAKWATER. 

From previous accounts of works now being 
carried out under Mr. W. Parkes for the im- 
provement of Kurrachee Harbour, in Scinde, it 
will be remembered that a breakwater from 
Manora Point forms one of the most im- 
wn features of the undertaking, its object | 
being to protect the entrance of the channel lead- | 
ing into the harbour. On the 3]st March, 1871, 
we gave a few particulars relative to this break- 
water, together with illustrations of the mode 
adopted in making, transporting, and depositing 
in situ the concrete blocks of which it is formed. 
Since that date the work has progressed very con- 
siderably, and by the courtesy of Mr. Parkes, who 
has recently returned from a visit of inspection to 
it, we are now enabled to give some further details 
on the subject, as well as to report on the manner 
in which the breakwater has withstood the effects 
of the past monsoon, which latter is rendered all 
the more interesting on account of the somewhat 
novel character of the undertaking. The break- 
water is not yet sufficiently advanced to have pro- | 
duced the full beneficial results to be expected 
it, but its stability as a structure has thus far been | 

ready fairly tested, and we propose now to give | 
a description of the state in which it was found after 
having been exposed to the action of a very heavy 














and continuous sea for from three to four months, 
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In the first place, however, it may be interesting to 
give a brief description of the mode of construction 
adopted, which was not fully stated in the previous 
article above referred to. ‘The general principle of 
the breakwater is that of a bank of rubble stone laid 
— the natural bottom and brought up to a level 
of 15 ft. below low water, but near the shore, where 
the original depth is less than this, to 10 ft. below 
low water. Upon this bank of rubble stone a super- 
structure is raised, consisting of blocks of concrete 
each 12 ft. x 8 ft. x 44 ft., and weighing 27 tons, set 
upon the narrowest side, sothat the whole superstruc- 
ture consists of two blocks in width and three in 
height, forming a solid wall, with vertical sides 
24 ft. wide and 24 ft. high. ‘The blocks are set in 
place by means of an overhanging crane (illustra- 
tions of which have already appeared in ENGINEERING 
vol. xi., page 225), which dispenses with the neces- 
sity of any timber staging. Previous to the mon- 


| soon of 1871, the breakwater had advanced 270 ft. 
| from low-water mark, but of this 45 ft. were built 
|in a modified form, rendered necessary by the 
| irregularities of the existing bottom, and the interval 


between low-water mark and the foot of the cliff 
was also filled in with concrete blocks, arranged to 
suit the ground. Thesea, during a great portion of 
the late monsoon, was more than ordinarily heavy, 
and nearly equal in force to what is experienced at 
Alderney. e stone at Manora was washed down 
by its violence to a level of 8 ft. to 10 ft. below low- 
water, whereas at Alderney it is washed to 12 ft. 
So far as the work was carried previous to the 
monsoon of 1871, the rubble base did little more 
than fill up the inequalities in the natural bottom, 
the nature of which will be understood from the 
following description of the probable mode of its 
formation. The summit of Manora Point consists 
of astratum of conglomerate rock resting on sand 
and clay ; the sand and clay are gradually washed 
away by the sea; and then the conglomerate falls 
and lies in great masses around the foot of the cliff. 
Such masses as these, the ruins of what Manora 
Point was in former ages, now extend about 500 ft. 
beyond low-water mark, the interstices between 
these masses being filled with sand, so that the sea 
bottom, which, for that distance out is from 12 ft. 
to 15 ft. below low water, presents a general sur- 
face of sand with these rocks or ‘“‘ boulders” crop- 
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ing up at frequent intervals and in most irregular 
orms. Such a bottom is most difficult to raise any 
structure of regular form upon, as it would have 
been impossible, except at a great cost, to remove 
the sand so as to obtain a continuous solid founda- 
tion, and even if this had been done, the process of 
levelling the solid but irregular bottom to receive 
the building would have been slow and expensive. 
But a structure of regular form, though desir- 
able, was not considered essential, and if large 
artificial blocks were placed in the required line, 
though they might be thrown down by the action 
of the waves on the loose foundation below them, 
they would not be removed from the spot, but would 
continue to be equally efficient as a breakwater, 
though of irregular form. No attempt was made, 
therefore, to improve the foundation, except by 
levelling it with rubble stone, and the large concrete 
blocks were then laid upon it. The result has been 
that though some disturbance has occurred wherever 
the blocks rested partially on the protruding masses 
of rock, the amount of disturbance has not been 
sufficient to lessen the stability of the structure in 
any material degree, or to destroy its general form. 
The action of the monsoon upon the breakwater 
has been that although to the eye it retains its 
original square form, some slight subsidence is 
detected by precise measurement. In order to 
correct this, eighteen blocks were taken up and 
reset in true line and level, and all the damage, 
slight as it was, was clearly traceable to the exist- 
ence of irregular foundations. Where there were 
rocks, the extent of the movement was a very slight 
and nearly uniform subsidence, and it is considered 
that the portion of the structure which has now 
been subjected to the constant hammering of such 
an enormous weight of water for three months, must 
have been Ait 0 to a solid bearing, and will not 
be liable to further disturbance, the action on which 
the disturbances which have taken place, being 
robably not upon the materials of which the 
ar man is composed, but upon the sand of the 
original bottom, which was subjected to changed 
conditions by the construction of the breakwater. 

It is well known that dry sand is capable of sup- 
porting great weights upon its surface without 
yielding, and the same is true, in an inferior degree, 
of sand saturated with water, or under water, so 
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long as that water is in a state of hydrostatic 
equilibrium. If, however, the equilibrium be 
destroyed, as by passing a stream of water through 
the sand, or otherwise, the sand becomes “ quick,” 
and assumes a kind of semi-fluid condition, so that 
heavy substances sink into it. It would appear that 
such a change is produced in the sand under the 
breakwater by the action of the waves, which con- 
stantly maintain an unequal hydrostatic pressure 
on the two sides of the structure. Into the sand 
so “ quickened” the rubble stone sinks, and what 
rests on the rubble stone necessarily sinks with it, 
and this action continues until the stone has either 
reached a solid bed, or a depth below which the 
sand is no longer “quick.” In either case a 
limit has been reached which is not liable to future 
disturbance. The petuliar form of structure 
adopted for the Manora Breakwater has the ad- 
vantage, under these circumstances, that it does not 
depend for its strength on bonding or lateral con- 
nexion of the several blocks as in ordinary masonry. 
Any security that this bonding may afford while 
the foundation holds good is at once lost when the 
foundation yields and the superstructure sinks 
unequally, In the present case, if the foundation 
under one block fails, that block and those im- 
mediately over it must drop, but those on either 
side are in no way affected. In addition to the 
subsidence noticeable in some portions of the 
breakwater, a few of the blocks of the top course 
on the harbour side have been forced out from the 
line in which they were originally set; thus, one 
projects 9 in., several others less, and one has dis- 
appeared altogether, but the course below has not 
been moved. The vacant space left in the centre 
of the breakwater has been filled up solid with con- 
crete, and the projecting faces of the blocks will be 
dressed off to the proper line, so that no appearance 
of the disturbance will remain. A similar dis- 
turbance will be prevented in future by the 
insertion of a small stone joggle between the foot 
of the upper block and the head of the one below, 
and this plan is being carried out in the part now 
in course of construction. None of the blocks on 
the sea side of the breakwater have been forced out 
in this way, but another result, probably also due 
to vibration, has been produced. The two rows of 
blocks were originally laid so that their front faces 
were in the same plane, or “ flush.’’ After the 
monsoon it was found that the last block on the sea 
side had fallen back about 9 in. from the line of that 
on the harbour side, and this continued, though 
gradually decreasing in amount, to near the shore. 
The slight movement of the blocks among them- 
selves had rubbed off some of the little irregularities 
which had prevented adjoining surfaces from fitting 
quite closely when first laid, and so enabled each 
block to fall back upon the one behind it to a 
very small extent in any one case, but amounting 
in the aggregate to 9in. The above description 
applies only to that portion of the breakwater which 
was executed on the system peculiar to this work 
by the “ Titan,” or overhanging crane above 
referred to. Close in to the shore that system was 
inapplicable, and a mode of construction suitable to 
the ground had to be adopted, 

The work accomplished in the last season 
amounted to 225 ft. lineal in four months, a rate 
of progress seldom, if ever, attained in deep water 
structures of a regular form exposed to the. sea; 
but even this is no measure of the rate which, it 
is expected, will be attained for the future. The 
work hitherto has been retarded by the difficulty 
of preparing the foundations, the mode of doing 
which was necessarily experimental for the first 
season, and it was meine to organise at once a 
sufficiently numerous staff of native divers to carry 
on the work more expeditiously ; besides which the 
rocks or ‘‘ boulders” in the line of foundation caused 
great delay. That these difficulties have been 
materially lessened will be evident from the fact 
that up to the end of December last, or in less than 
half the working season, 262 lineal feet had been 
built, of which 147 ft, had been completed in the 
month of December alone. The preparation of the 
foundations has been materially assisted by the use 
of a steam dredge on the summit of the rubble bank, 
which excavated the trench in which the blocks had 
to be placed, leaving for the divers only the final 
levelling of the bottom of the trench. It has been 
determined, on data based on experience, that the 
most favourable depth for the foundations of the 
superstructure is 15 ft. below low water, and for the 
future the rubble base will be in the first instance 





kept down to that level so that little or no dredging 
or excavation by the divers will be required; and if, 
under these more favourable circumstances, the 
foundations can be prepared—as it is expected they 
may be—there is no reason why 300ft. of breakwater 
should not be built in each month of the working 
season, On one occasion six blocks, advancing the 
breakwater 4 ft. 8 in., were set in one hour and forty 
minutes, and this was not by anyspecial exertion, but 
the same rate could at all times be maintained with 
a calm sea, and not too highatide. The portion of 
the structure built in 1870-71 was founded at from 
10 ft. to 11 ft. below low water, but this season it 
is being gradually deepened, and will finish at 15 ft., 
at which depth the top will be at about high-water 
level, 








NOTES FROM PARIS. 
Paris, April 29, 1872. 
Exp.oston oF A FArcor Bolter. 

Tux number of the Annales des Ponts et Chausées for 
February last, which has just been published, contains 
several reports relative to a steam boiler explosion, with the 
conclusions to be derived from the experience. 

The boiler which exploded, served to supply a winding 
engine of a coal mine at Firminy (Loire), which exploded 
in January, 1871, killing three workmen. The boiler was 
formed of a main cylindrical chamber, and two smaller 
water chambers below. The combustion from the firegrate 
heated first the main boiler, and then returning, passed over 
one of the chambers, and then the second, before passing 
into the chimney. The water was fed into the end of this 
last-named chamber, and circulated through water tubes, 
first into the second chamber and then into the main boiler. 
The class of boiler introduced by M. Farcot, is very well 
thought of in France, where economy of fuel is so necessary. 

The explosion took place at the moment that a workman 
had opened the feed valve, when the coolest chamber was 
torn through in an inclined direction, the front part was 
lifted up, and dragging with it the second chamber, and the 
main boiler itself, upset the whole of the massive setting. 

It was shown, undoubtedly, that at the time of the acci- 
dent, the boiler was filled up to its normal level, that none of 
the proper fittings were absent, and that all of them were in 
good working order; lastly that the safety valves were not 
overloaded, and that the steam pressure was not above the 
ordinary working pressure. In a word, no blame could 
be thrown upon the persons in charge. 

The boiler was only 3} years old. Eight days before the 
occurrence of the accident it had been cleaned and examined, 
and the plates were found throughout to have their original 
thickness of 5, in. The tests to which several fragments of 
the exploded plates were submitted showed only a medium 
quality, but of ample strength for the purpose for which it 
was employed. 

The engineer’s report attributes the explosion to the 
dangerous manner in which the communication was made 
between the two lower water chambers, and to these latter 
being placed horizontal. The air and steam being able to 
collect in certain parts of these chambers, placed at a higher 
level than the highest point of the water communication, 
certain parts of the plate not in contact with the water 
became overheated and weakened. 

This report concludes by recommending manufacturers 
to regulate the inclination of the lower chambers, and the 
arrangement of the water communication in such a manner 
that no air or steam pockets can be formed in any parts. 

The engineer-in-chief of mines approves of the conclusion 
of this report, and adds that the diameter of the water 
communications was insufficient. 

The commission deputed by the minister to examine into 
the causes of the explosion adopted the reports of the engi- 
neers, and concluded with the following advice, addressed to 
boiler makers. 

In all steam generators, built to heat the water pro- 
gressively, by ‘causing it to circulate through a series of 
chambers, each of them ought to be made so as to render 
any accumulation of air or steam impossible; two things 
are necessary for this : first, that the communication between 
the chambers should be placed in the upper part of the 
chambers, and, second, they should have a certain inclina- 
tion rising towards the passage of communication. The 
Firminy explosion shows the consequence of a faulty design 
in this particular. 

Gas IN Parts. 

The Parisian Gas Lighting and Heating Company held 
a general meeting on the 28th March last. Despite the 
difficulties of the past season, its works, plant, and material 
generally have suffered comparatively but little damage, and 
it has never ceased to be able to supply the demand upon it. 

Gas lighting, in contributing greatly to the maintenance 
of order and of public security, has in times of trial a special 
importance, the value of which is easily understood. The 
company regarded it as a first duty to keep at work all its 
factories, and prevent any interruption of the services, a 
breakdown in which might have been attended with the 
gravest consequences. These efforts were crowned with 
success, thanks to the energy of the staff composed of up- 
wards of 3000 persons, engineers, managers, and employés 
of all classes, who remained faithfully at their posts, so that 
the manufacture was continuous, the mains kept supplied, 





and the service entirely restored, ten days after the fina] 
struggle at the end of May, 1871. 

The works which were most tested were those of La 
Villette, of Belleville, of St. Mande, of Passy, and of Bou. 
logne, in which nine gasholders, a number of reservoirs, and 
tar and heavy oil tanks were destroyed by shells. The 
roofs of the workshops, the guide columns of the gasholders 
the walls of buildings, bear still the traces of numerous pro- 
jectiles. In three works the gas escaped from the perforated 
holders, igniting, but always fortunately being extinguished 
without causing much damage, but resulting in an im- 
portant loss of gas. The system of mains, nearly 90 miles 
long, was also much tried, and required many important 
repairs and alterations. The amount of extra expense re. 
sulting from the two sieges reached the figure of 17,7001. 
The company now seeks to recover this from the city and 
the State. The consumption of gas up to September, 1870, 
was considerably more than in 1871. It amounted to about 
875 millions of cube feet, or 270 millions less than 1870, 
and 580 millions less than in 1869. 

The maximum production of the works is 1,500,000,000 ft, 
per annum, and the total length of the main is about 950 
miles. The receipts amount to 436,000/., instead of 600,0007, 
in 1870. The efforts of the oxyhydric light-promoters do not 
appear to distress the company. It has concluded with 
the city of Paris a financial convention, by which it makes 
to the company an advance of 300,000/., all further profits 
being conceded by the company. By this means the com- 
pany has avoided paying a gas tax, which it was proposed 
to establish. 

Paris OMNIBUSES. 

The Paris General Omnibus Company was a very heavy 
sufferer by the war and the insurrection. The losses arising 
from the destruction of the horses, and the damage to ma- 
terial, from the scantiness and dearness of provisions are 
estimated at 200,000/. The traffic receipts during the year 
1871 amounted only to 580,000/., or nearly 200,000/. less 
than in 1869. The average daily receipts per vehicle was 
81. 2s. 3d., and the number of passengers carried was 
77,500,000, instead of 106,000,000 in 1870, and 117,000,000 
in 1869. 

And now the prospects of the company are menaced by 
the horse and steam-worked city railroads now under the 
consideration of the Municipal Council, but it hopes that no 
decision may be arrived at without its concurrence. Several 
propositions have been made to it upon the subject, but all 
conclusion must depend upon the determination of the 
Municipal Council. 

THE Tax on SUGAR. 

The new tax on sugar is imposed according to the shade 
of the manufactured produce. This mode of assessing has 
given rise to very much complaint, and manufacturers are 
seeking to obtain a modification of the duty, which they 
wish to have based upon its saccharine richness. 

To lower the number by which the tint is expressed, and 
so to reduce the amount of the tax to be paid, some manu- 
facturers have lately fallen into the practice of introducing 
a material to colour the sugar, and give it a shade below 
that corresponding to its real degree of fineness. 

A manufacturer in the Pas-de-Calais recently sold for 
the English market a quantity of sugar upon the condition 
that the colour should not exceed that corresponding to the 
commercial number of 143. The sugar turning out, how- 
ever, of a superior shade, it was refused by the pur- 
chaser. Pressed by him to execute the order, the manu- 
facturer coloured the sugar in the manner alluded to. 
Although he had made the Administration acquainted with 
the course he had adopted, he was summoned before the 
tribunal. The Administration maintained that in colouring 
the sugar he had been guilty of a fraud dangerous. to 
revenue interests. The manufacturer pleaded that the tax 
was due after the sugar was produced, that the Government 
had no right to inquire into the process employed, and that 
they had only one right, that of examining the tint accord- 
ing to law. The manufacturer was, however, convicted, 
and he now appeals against the judgment. 

He has brought the question under the public notice, by 
a letter addressed to each sugar producer, and to the Sugar 
Committee, in which he shows that the point upon which 
he has been convicted, proves the weakness of the law, and 
proposes that no means be left untried for obtaining 4 
change in the legislation, by which sugar shall be taxed 
according to its saccharine richness, 

Luminous TuBEs. 

At a recent séance of the Société d’Encouragement, M. 
Alvergnat, maker of physical instruments, exhibited several 
apparatus of his invention worthy of notice. They consist 
of rarefied tubes which can be easily rendered luminous by 
electricity. The tension of the vapour in the tubes is mea- 
sured by a height of mercury varying from .196 to .314 of 
an inch. The vapour is the chloride or bromide of silicium, 
and by rubbing the outside of the tubes with any substance 
developing electricity, a bright light is produced within the 
tubes, formed of different coloured filaments—rose-coloured 
for the chloride and yellowish-green for the bromide. The 
tension of the vapour necessary to produce this phenomenon 
is greater than that for the Gessler tubes, and the electricity 
which illuminates these latter tubes, does not pass through 
the new apparatus of M. Alvergnat. The ingenious arrange- 
ment which permits of the easy production of these pheno- 
mena, is capable of application in the arts and sciences, 
and the Commité des Arts Economiques consider it well 
worthy of attention, 
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GUN-COTTON. 

D vunrne last week a series of important experiments with 
gun-cotton were carried out: at. Cliff End, near Hastings, 
by the Committee on explosives, under the direction of 
Colonel Younghusband, B.A., the president of the Com- 
mittee. The experiments related to the storage of Pro- 
fessor Abel’s compressed| gun-cotton, the object being to 
ascertain the behaviour of that material upon heat being ap- 
plied under certain conditions. The first point investigated 
was whether the ignition of a considerable quantity of dried 
gun-cotton packed in service boxes, and stored in a lightly- 
constructed magazine would result.in a violent explosion, or 
whether the contents of the magazine would merely burn 
out. For this experiment a light wooden shed was erected, 
measuring about 8ft. Gin, square, and rising from 5ft. 
at front to 7 ft. 6 in, im the rear in height, roofed in with 
planking and felted.. The. charge consisted of 24 boxes of 
compressed gun-cotton, each box containing 28 lb. The 
boxes were arranged in two piles of 12 each, the piles being 
2 ft. apart and 1 ft. from the wall of the building, represent- 
ing, as nearly as possible, the arrangement of a gun-cotton 
magazine. A couple of boxes were partially opened in order 
to facilitate the aceess.of fire to the gun-cotton, and the 
charge was surrounded by a piie of shavings, with which an 
electric fuse was connected. As soon as the shavings were 
ignited, a whitish smoke issued from the shed with increasing 
volume for 7 minutes,. when flame burst, forth, and in a few 
seconds a sharp explosion,oecurred ; which demolished the 
shed and formed a crater 20ft. diameter and 2 ft. deep in 
the shingle beach. 

Another object of the experiments was to ascertain whether 
the accidental ignition of gun-cotton in a solidly-built 
magazine would result ina yiolent explosion. For this pur- 
pose a shed of 14 in. brickwork, covered in with a 9 in. vault- 
ing of the same material, was constructed. In it were 
placed 24 boxes of. gum,cotton arranged as for the first ex- 
periment, and surrounded by shavings. Upon ignition, a 
stream of yellow flame rushed out of the doorway to a distance 
of 20 ft. horizontally for about 10 seconds, when the magazine 
was blown violently up, the débris forming a cloud in the 
air, and some of the bricks being hurled to a distance of 
1800 ft. from the point of explosion. This affords ample 
evidence that the mere combustion of this gun-cotton cannot 
be relied upon under such circumstances. Such being the 
result, it was deemed desirable to repeat the experiment on 
the following day. Accordingly, another 6 ewt. charge of 
the gun-cotton discs was disposed in the same order as pre- 
viously, in a light timber magazine. The only difference was 
that the gun-cotton in the previous experiments was packed 
in cases made of } in. deal boards dovetailed into stout elm 
ends, whilst on the seeond occasion it was packed in # in. deal 
cases with deal ends and nailed together. Upon being ignited, 
the shed smouldered for 35 minutes 45 seconds, when the gun- 
cotton flames burst forth, rising to an estimated height of 
60ft., and lasting for 16 seconds, The magazine was, by 
this means, thoroughly ignited, and after a lapse of 3 minutes 
the gun-cotton flames again made their appearance, lasting 
for 10 seconds. The timbering of the shed burnt for some 
time afterwards, but from first to last there was no ex- 
plosion whatever. This circumstance, of course, entirely 
reversed the results of the previous day, and was so remark- 
able that the Committee resolved to repeat the experiment 
once more. This they did by igniting a charge of 560 Ib. 
under precisely the same conditions as before, the result 
being that the gun-¢otton burnt with an intensely bright 
flare, but without any explosion whatever. It is surmised 
that in the last two experiments the fire had smouldered and 
was not sufficiently intense to produce that tension in the 
gun-cotton which would have been necessary to its explosion. 
It is, therefore, intentled' to proceed still further with these 
experiments, in order, if possible, to determine the question. 
Any number of repetitions, however, cannot reverse the fact 
that compressed gun-édtton is liable to explode when fired 
in mass in a magazine) as attested by the first day’s experi- 
ments, and that, for’the present, at any rate, it must be 
treated as an explosive, eed not as a mere combustible. 

The next experiméff was made with a view to test the 
safety of gun-cotton stored in a wet condition. For this pur- 
pose 6cwt. of gun-cotton discs were wetted for 14 minutes, 
the time required for ‘them to absorb 20 per cent. of mois- 
ture. They were plated in a light shed and fired in the 
same manner as the /previous, charges, burning for about 
25 minutes, and emitting fire, smoke, and steam. These 
results were, of coursé, satisfactory enough, but it is far from 
desirable to have a thaterial which requires to be kept con- 
stantly wet in store, amd which has to be dried before it can be 
used. This protective wotion is very pretty in theory, and so 
was Gale’s method of protecting gunpowder, but they alike fail 
in practice. The expé¥iments were brought to a close by the 
demolition of two Mar towers, one by means of 800 Ib. of 
arg. and the, @ther with 200 1b. of gun-cotton. Both 

id their work equal well, and the results add nothing to 
our previous knowl of the power of gun-cotton. The 
point at which the éperiments leave us is that gun-cotton 
will explode in a magazine under cireumstances of ordinary 
ignition. The cause of this, however, is not yet clear, and 
the results of the abové trials show that further experiments 
are necessary in order to determine the precise nature of this 
explosive. In-the mean time it is clear that gun-cotton cannot 
be relied upém for safety in storage; the circumstances of the 
two experimental explosions—the flare and the subsequent 
explosioa—but too nearly resemble those testified to as 
having occurred at the Stowmarket catastrophe. 





Tux American Grain TRADE.—Twelvesiron vessels con- 
structed for the special purpose for carrying grain are, it is 
understood, to be placed at an early date on the line between 
New Orleans and Liverpool. It appears probable that within 
a few years New Orleans will become a leading port for the 
exportation of grain to Europe. ‘The benefits which the 








Southern States will derive from this trade are many and 
obvious... - 


HEAVY ARTILLERY. 

At the meeting of the Institution of Civil Engineers held on 
the 23rd _inst., the second paper read was “ On the Construc- 
tion of Heavy Artillery, with reference to Economy of the 
Mechanical Forces engaged,” by Mr. Bashley Britten. _ Of -this 
a the following is an abstract : 

Vhile nothing definite was known as to what power gun- 
powder exerted, it was not possible, in designing“ordnance, to be 
guided by any better rules than might be fonnd by the simple 
tentative process; and in the absence of knowledge as to what 
work guns really lad to perform, it was necessary to provide an 
extremely wide margin of controlling power to meet any possible 
requirements. The strongest guns were therefore deemed the 
best. Buta good gun was a scientific instrument which, like 
any other engine, ought to produce the greatest results with the 
highest economy of means. British wrought-iron guns, as now 
made, might be allowed to be admirable weapons, but as instru- 
ments it was questionable whether their design was correct. 
When the poe of the rifle was applied to cannon, and 
elongated projegtiles were introduced, the skill of engineers soon 
conquered the difficulty of producing ordnance of ample power 
to resist high bursting pressure; but this success in the manu- 
facture of strong guns led to the disregard of other considera- 
tions of even greater importance. The new British guns were 
so strong that they never burst; therefore it was considered 
that only the strongest powder ought to be used, and when 
foreign artillerists smiled at the continued employment of the 
English “ poudve “bratale,” this was attributed to mere envy. 
At length, however, it was found, that although the guns would 
not burst, yet from. 500 to 600 rounds was the limit of their en- 
durance without extensive repairs, which could only be effected 
in the Gun Factories ; the metal in the interior was destroyed 
by the intense heat and the pressure of the gases. Six or 
seven millions of money had been spent on new, strong 
ordnance, and it was then found necessary to devise means ot 
rendering them trustworthy in service. This awkward dilemma 
led to the appointment (May, 1869) of the present Committee 
on explosives, to examine and report upon the qualities of powder 
which for several years srevienily had been adopted in America, 
Russia, Spain, Belgium, Prussia, and France. The inquiry led 
to the construction of admirable instruments, for ascertaining 
with exactness the pressure to which the guns were subjected ; 
and the effect of pressure in imparting velocity to projectiles. 
The accurate knowledge which has been, or might be, so ob- 
tained, removed*the difficulties which formerly puzzled the gun 
designer ; and henceforth the manufacture of ordnance might 
take its place as a branch of scientific engineering, in which 
means might be adapted to ends, with as much certainty as in 
designing steam engines. The question being of national import- 
ance ought not to be monopolised by one class of scientific men, 
but might be treated as properly by civil engineers as by soldiers 
or sailors. A table was exhibited, compiled from the First Report 
of the Committee on Explosives, printed into 1870, showing the 
precise measurements, taken by means of the chronoscope and 
improved pressure gauges, of the force exerted and of the 
different effects produced by service charges of the old R. L. G. 
powder, compared with those of the slower burning pebble powder. 

Another table was also shown, in which the results observed 
in trials of the old and new powder in guns of different sizes 
were compared. On these authenticated figures the following 
argument was founded. The Woolwich heavy guns were 
designed for R. L. G. powder, and with it were found to be 
strong enougheto bear all the marginal proofs. The 8-in. guns 
had to bear a pressure of from 25 to 30 tons per square inch, 
and the 10-in. guns from 45 to 50 at square inch, from 
the service charges; but henceforth, with pebble powder, the 
pressure would never exceed: about 15 tons in the former and 
20 tons in the latter case, a8 no benefit would be derived from a 
higher pressure, Every increment of strength represented so 
much money Jaid-ont in labour or material. As, then, the strength 
created could not be employed, public money had been sunk in 
wholly unproductive work. It was said that English guns were 
superior to those of other states because they were stronger, 
but foreign guns were found ‘practically to be strong enough, 
and, consequently, would be no better if stronger. Guns only 
half as strong as the British ordnance would be as perfect, in 
respect to the new conditions to be fulfilled, as those they were 
designed to meet. Yet the old patterns and models, settled ten 
years ago, still remained in use, and there was no indication of 
any change being intended, 

, The principles represented» in the designs of the Woolwich 
system of ordnance were examined under two heads: 1, The 
quality of the material used. .2. The power of the charge. 

1. Extracts were quoted from the report presented to Par- 
liament by the Ordnance Council, held at the War Office, on the 
35-ton gun competition, showing that so recently as June, 1870, 
no definite theory in gun designing had really been recognised— 
strength of fabric being deemed the sole object to be aimed at. 
A table was also exhibited giving various details relating to 
certain guns; such as th® ascertained pressures, the space 
for expansion of the charges in the bore, the velocities, the 
amount of energy produced per pound of powder, and the thick- 
ness of metal in the walls proyided to control the pressure. The 
examples selected were thé 85-ton 12-in., and the 10-in. and 
8-in. Woolwich wrought-iron, guns, compared with the 20-in, 
American cast-iron gun, and the English 68 and 32-pounders. 
In reference to the 35-ton gun it was pointed out, that this 
weapon, designed on the model of the 11-in. 600-pounder, 
was intended for charges of 120° 1b. of pebble powder, but 
although the bore had been enlarged from 114 in. to 12 in., it 
was still incapable of burning properly charges of more than 
110 Ib. of powder. It has been tested with 130 lb. of powder, 
which caused a pressure of 60 tons per square inch, and this had 
the effect of cracking the inner tube. This excessive pressure pro- 
duced less velocity in the shot than charges of 120 1b., the pres- 
sure from which was 46 tons, The adopted charge was 110 Ib., 
and trom this the pressure was only 18 tons perinch, The thick- 
ness of wrought iron round the charge was 22 in., so that the 
inner ring of thé cylinder was 38 in. in circumference, while the 
outer circumference was 176 in. It was a’question whether it 
would be possible for the inner rings to stretch sufficiently 
without breaking, to deriyé support from the exterior mass. A 
thickness of 22 in. of metal could not-be needed to resist the 
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rome of 18 or 20 tons caused by the service charges, for it 
ad been found that the 8-in. guns, having only 134 in., were 
amply strong enough to snstain 30 tons pressure, when fired 
with R. LG. powder. The author had pointed out to the 
authorities, that the cost of manufacturing the new guns might 
‘be considerably lessened. by employing cast iron for the exterior 
hoops,and trunnions These were by farthe most costly parts 
of the weapon, and the elasticity of the material in these posi- 
tions, not being severely tried, cast iron, from its greater rigidity, 
would probably be even better than wrought iron. The idea, 
however, of employing cast iroh for ordnance in any way was 
not entertained, as it had been ounced a-weak and uncertain 
material by the adyocates of wrought-iron guns. This idea 
arose chiefly from the unsuccessful attempts made many years 
ago to cngler cast-iron guns, with wrought-iron hoops, rifled 
on the Armstrong shunt principle. .The only powder then in 
use was even more destructive than the present R L. G. There 
were, then, no good grounds for this objection now that the 
powder was better. Attention was next called to the power 
obtained from cast-iron ordnance in foreign countries. Both in 
America and in Russia cast-iron 15-in. and 20-in. guns were 
used.. The American 20-in. gun’ had only the same thickness, 
22 in. of metal, round the charge as the English 85-ton gun, 
and it was fired with shot of 1080 1b. weight and service charges 
of 2001, of powder of about the same quality as the English 
pebble powder, The range of these guns was 4} miles at 
25 deg, elevation. Rifled cast-iron 12-in. guns were also in use 
in the United States, and were fired with 620-lb. shot. They 
were scarcely inferior in power at 3000 or 4000 yards’ range to 
the English 12-in. 600-pounder, which was nearly 20 per cent. 
heavier, and had considerably thicker walls. The 15-in. Ame- 
rican gun was fired on service with 100-lb. charges, and had 
exhibited great endurance. Two of the 7-ton 11-inch American 
guns had been tested up to 4250 rounds, and two of the 10-in. 
5-ton guns up to 4082 rounds; the latter firing solid shot of 
130 lb. with 18-lb. charges. These guns survived in a serviceable 
state. Not one of the heavy Dahlgren navy guns had failed in 
service. In America all the old cast-iron guns were reported 
to have been simp!y rifled, and were fired with charges render- 
ing them more powerful than any English wrought-iron guns 
of the same weight. Large numbers were used extensively in 
the late war, and no instance of failure was recorded. Many 
of the large Parrot guns, which were very light cast-iron guns 
with a wrought-iron hoop round the breech, failed under the 
excessive charges used in them; but out of some thousands, of 
less size than 100-pounders, which were used, only three burst. 
One 30-pounder failed at the 2900th round, and another at the 
4606th round. In the Prussian service, many of the old 24- 

unders of only 27 cwt. had been converted into rifled breech- 
oaders without any strengthening, and two batteries of six 
guns each fired, with perfect success, nearly 4000 rounds at 
Paris. The shells for these weighed 551b., and the shot 65 lb. 
each. They were commenced in 1869, and were highly thought 
of. Withregard to English cast-iron guns, the quality of the 
metal had been ascertained to be fully equal in tensile strength 
to the American standard. The proof charges of the violent 
powder they had to bear previous to being admitted into the 
services must have subjected them to little, if any, less pressure 
than the monster guns now sustained from battering charges of 
pebble powder. With this improved explosive it was evident 
that castiron might be used with perfect propriety for the 
exterior of ordnance. It might save at least 50 per cent. of 
the cost of the new guns even of the present type. 


(To be continued.) 








VictortaN Rartways.—lIt is understood that the Victorian 
Government intends to propose to the Colonial Parliament 
the construetion of at least three new railway lines, viz., a 
line from Geelong to Camperdown; a line from Ararat to 
Stawellg anda line from Melbourne to Gipp’s Land. In- 
creased attention has been directed of late to Gipp’s Land, 
the nati#al resources of which would be readily developed 
with railway communication. 

7faeit i 

Amentoan Bripaps.—The directors of the Maine Central 
Railreggayaye decided to build an iron truss bridge across 
the Androscoggin in place of one recently burned. On the 
10th of February, Messrs. Clarke, Reeves, and Co., of the 
Pheenixyille Bridge Works, received an order for two rather 
large (irom: bridges for shipment to Costa Rica, Central 
Ameriéay\: The bridges were required for shipment by March 
7th, andnotwithstanding the short time allowed, they were 
completedand shipped a week before the time agreed upon. 
Trains have now been running over the Rosendale Viaduct on 
the Wallkill Valley Railway. The bridge was commenced in 
August, 4870, and was completed in January, 1872. It is 
built of-ivon, in five spans, supported by heavy stone piers and 
abutments.) It is 150 ft. high, and is the highest span bridge 
in the United States. Its total length is 988 ft., and it cost 
225,000 dollars. 

et 


Inua¥0ts CenTRat RatLroap.—It appears that during the 
past year six first-class engines were built at this company’s 
worké, making the number owned by them at the close of 
the year’ 198; of these, 34 were employed on passenger 
trains, 112 on freight trains, 26 in switching (anglice shunt- 
ing), &c.; while 21 were undergoing repairs. The number of 
epics run by engines with passenger trains was 1,469,684 ; 
with freight trains, 8,453:654; “with construction trains, 
123,726; switching, 663,890; making an aggregate of 
5,710,854 miles. This total shows an increase when com- 
pared with that of the previous year of 823,248 miles. The 
cost of repairs last year was 468,959 dollars. The cost of 
repairs per mile run last year was 8.21 cents, against 10.45. 
cents. in 1870, 11.27 cents in 1869, and 12.72 cents in 1868. . 
The cost of locomotive power per mile run, including wages, 
fuel, oil, waste, tallow, and’‘cleaning was 21.50 cents last 
year, against 25.15 cents in 1870, 25.49 cents in 1869, and 
27.57 cents in 1868, The total charge for locomotive power 
last year was 1,228,039 dollars, against 1 355,466 dollars in; 
1870, 1,381,350 dollars in 1869, and. 1,266,532 dollars in 1868. , 
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HOIST FOR CALCINING KILNS AT THE AYRESOME IRON WORKS, MIDDLESBROUGH. 
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THE AYRESOME IRON WORKS. 
(Continued page 281.) 

In the course of our description of the general 
arrangement of the Ayresome Iron Works we 
mentioned that the materials were raised 10 the 
level of the top of the range of calcining kil: s and 
store bunkers bv a pneumatic hoist, this hoist 
being situated at one end of the range, while at the 
other there was a pneumatic drop by which the 
empty wagons are lowered. We now give, on the 
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present and opposite pages engravings of the hoist 
and drop just mentioned, which will explain their 
construction. 

Referring first to the illustrations on the present 
page, it will be seen that the lift—which is of a type 
designed by Mr. Gjers, and successfully introduced 
by him several years ago—consists of a pair of cast- 
iron cylinders placed sufficiently far apart for the 

latform on which the wagons are carried to rise and 


all between them, Each cylinder is 48 in. in dia- 


























meter, and is made in lengths of 8 ft. each, bolted 
together by flanges as shown, each length being 
recessed at one end to receive a corresponding pro- 
jecting rib formed on the face of the next length. 

he two cylinders are 14 ft. 9 in. apart from centre 
to centre, and at the top they are connected by a 
cast-iron arched girder which ties them firmly to- 
gether. Each cylinder also carries at the top a pair 
of short cast-iron girders or caps, which serve to 
support the plummer blocks for the axes of the 
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WAGON DROP FOR CALCINING KILNS; AYRESOME IRON 
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pulleys around which pass the ropes connecting the 
aon with the pistons of the pneumatic cylinders. 

ese pulleys are each 8 ft. in diameter by 9 in. 
broad on the face and they are made with wrought- 
iron arms and cast-iron rims and bosses. The two 
corresponding pulleys belonging to the two cylinders 
are keyed on the same shaft, this shaft being about 
5in. in diameter, and as the wire ropes from the 
corners of the table are made to lap once round the 
pulleys, the pistons in the two cylinders are com- 
pelled to move together, and the table is kept hori- 
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The shafts of the 


zontal whilst rising and falling. 
two pairs of pulleys are situated 9ft. apart from 
centre to centre, and there is thus sufficient room 
between each pair of pulleys for a safety chain which 


is attached to the piston, carried over a pulley 
2 ft. 9 in. diameter, as shown in the front elevation, 
and thence down to the table. Under ordinary 
circumstances, however, these safety chains are free 
from strain, and they are merely provided to act in 
the event of the breakage of a rope. 

Theplatform consistsof acouple of transverse tim- 











WORKS, MIDDLESBROUGH. 
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ber beams, 15 ft. 4in: long, 14in. deep by 12in, thick, 
to the ends of which the wire ropes, already men- 
tioned, are attached, these beams being connected 
by suitable timber framing and by the longitudinal 
beams on which the rails are fixed. The len of 
rails carried by the platform is 20 ft. To the 
framing of the platform are bolted a pair of cast- 
iron brackets, which work against timber guides 
fixed to the cylinders, as shown. These brackets 
also form the points of attachment for the safety 
chains, and from the tops of them truss-rods pass 
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diagonally to the ends of the transverse timber beams 
already mentioned, as shown in the engravings. — 

The pistons are of cast iron, and are packed with 
double{cupped leathers, ready access to the packing 
being obtained through openings formed in the sides 
of the upper lengths of the pneumatic cylinders, 
these lengths not being traversed by the pistons 
during the regular working of the hoist. The lift 
is worked by alternately ereating in the cylinders a 
plenum, or & jal vacuum below the pistons, 
according to whether the table has to be lowered or 
raised. In ordinary working the loads to be taken 
up vary from 15 to 16 tons, and the balance is such 
that with this load an exhaustion equal to about 
6 lb. per square inch is required to lift the table, 
while a plenum of about 4 lb. per square inch is re- 
quired to Bring the table down. 

The hoigt ig wotked by a pair of engines having 
the cylindérg inclined at an angle of 45°, the two 
connecting rods being coupled to a single crank at 
the centre of a crank shaft, which has at its ends a 
pair of opposite dyérhung cranks driving a couple 
of single-aéting air pumps, both of which exhaust 
from one pipe, and deliver intoanother. ‘These two 
pipes are connected toa casing fitted with a slide 
valve, the arrangement being such that by merely 
shifting this valve either the suction pipe can be 
eng in communication with the cylinders of the 
noist, and the delivery pipe with the external air, 
or vice versd. ‘The two cylinders of the hoist are 
placed in communication with each other by a pipe 
of rectangular section connecting their lower ends, 
this pipe measuring 6in. by 12 in. inside, while from 
one of the cylinders a pipe leads off to the slide 
valve casing already mentioned. 

The hoist we have been describing lifts the 
wagons $5ft,, and with the four furna:es in full 
work, it will have to raise at least 6000 tons per 
week, this quantity being the gross weight of the 
material and trucks. At present, of course, it is 
raising but about half that quantity. As we have 
already stated, pneumatic hoists such as that we 
illustrate were introduced several years ago by Mr. 
Gjers, and they are now in use at a number of iron 
works, They work very steadily, are controlled 
with great ‘ease, and require a very moderate ex- 

»enditure for maintenance, while their construction 
is such that working parts are at all times open to 
nepootione important point in machinery of this 
class, 

The drop shown on page 297 resembles in its 
general construction the lift already described, and 
in fact the main difference consists in the arrange- 
ments for almitting the air to, or releasing it from, 
the cylinders. ‘The cylinders of the drop are 36 in. 
in diameter, and are constructed in the same 
manner as those of the hoist ; but instead of there 
being large clearance spaces at the lower ends, each 
is provided with a bottom upon which the piston 
comes down, Just above this bottom each cylinder 
is provided with a couple of nozzles, each fitted 
with a valve, ene of these valves communicating 
with the atmosphere, and the other with the blast 
main, The valves of the two cylinders are actuated 
by levers, which are connected so that they may be 
operated upon simultaneously by a rod coupled to 
a hand lever at the top of the gantry, as shown in 
the side elevation, 

The mode of working this drop is as follows: The 
table being supposed to be at the top, and the 
pistons resting on the bottoms of their cylinders, 
the valvea are all shut, and an empty truck can 
then be run on the platform. When this has been 
done, the table-and its load will, from the adjust- 
ment of the balance, be somewhat heavier than the 
pistons, but the latter cannot rise so long as the 
valves are shtit, on account of the vacuum which 
would be formed beneath them. By opening the 
valves. which communicate with the atmosphere, 
however; the air is admitted beneath the pistons, 
and the table then descends with its load, the speed 
of descent being capable of perfect adjustment by 
regulating the amount of opening of the air valves. 

If, on the urrival of the table at the bottom of its 
travei, the truck was immediately run off, the plat- 
form, being partially relieved of its load, would 
begin to rise before the truck was got clear, and 
this, of course, would, to say the least of it, be 
inconvenient. To avoid this the attendant, as soon 
a# the table has descended to the ground level, 
shifts the valves, so as to plaee the cylinders in 
communication with the blast main, thus compress- 
ing the air already in the cylinders, and increasing 
the pressure under the pistons to about 4 1b. per 
square inch. ‘This pressure suffices to maintain the 


pistons raised until the truck is run clear off the 
platform ; but when that has been done the hea 
pistons descend against the 4 lb. pressure, and force 
the air contained in the cylinders into the blast 
main, Thus for each truck lowered’ a supply of 
blast is forced into the blast main ¢orresponding to 
the contents of the two cylinders of the drop, and 
by this ingenious arrangement a portion of the work 
expended in raising the trucks to the tops of the 
cining kilns is repaid in the form of an additional 
supply of blast. This form of drop, like the hoist 
of which we have already spoken, was designed and 
introduced by, Mr. Gjers some years ago, and it is 
very simple, and admirably suited for its purpose. 
(To be continued.) 








FAIRBAIRN’S FIVE-TUBE BOILER, 

It is now many years since Mr. (now Sir William) Fair- 
bairn introduced the well-known Lancashire boiler, a _— 
which has long held its own against all, or almost all, rivals, 
and one which has been more extensively employed in our 
large factory districts than any other introduced before or 
since. But the Lancashire boiler, notwithstanding its nume- 
rous and well-known good qualities, is, however carefully 
constructed, scarcely adapted for being worked at pressures 
materially exceeding those at which it is now used—say from 
70 lb. to 80 Ib. per square inch—and hence Sir William Fair- 
bairn, who has long been an earnest advocate for the use of 
high pressure steam worked at a high rate of expansion in 
compound engines, has been led to design a new form/of boiler 
capable of being worked with safety at pressures more than 
double these now usually employed in mills. It is this new 
form of boiler which forms the subject of our two-page illus- 
tration this week, and which we now propose to describe. 

Referring to the annexed’perspective view, and to our two- 
page illustration, it will be seen that the boiler consists of 
three cylindrical tubes, each 3 ft. 9 in. in diameter, the two 
lower barrels, which are placed side by side, being 22 ft. long, 
and being connected to the upper barrel, which is somewhat 
shorter, by short connecting tubes, D. These connecting tubes 
are 1 ft. in diameter, and there are three of them to each of 
the lower barrels. 
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The two lower tubes are each traversed by a concentric 
flue, B;'2ft. 9 in.in diameter, these flues being each stiffened 
at two points in its length by the vertical joints, at those 
points being made with rolled rings of the section shown. 

t will be moticed that the flues, B, are not rivetted in place, 
but are fixed by bolted joints at the front and back ends, the 
joints, im the latter case, being made on an internal ring of 
angle irom This arrangement enables the flues to be with- 
drawn for cleaning or repairs in all cases where there is suffi- 
cient length in the boiler house to allow of such withdrawal, and 
to facilitate the removal of the flues the latter are provided 
with rollers at the bottom and sides near the back end, as 
shown in the longitudinal and transverse sections, these 
rollers supporting them while being run out. 

It was feared at first that some difficulty would arise in 
 goretar 9a the nuts of the bolts used at the bolted joints 

ecoming fixed after long exposure to heat, &c., but ex- 
perience has proved these fears to be unfounded, and in the 
first boiler constructed on this plan no difficulty was ex- 
perienced in removing the flues after the boiler had been in 
use a year and a half. . 

The firegrates are situated within the flues, B, B, as in 
Lancashire boiler, and the products of combustion after tra- 
versing the flues are led back along the sides and tops of the 
lower tubes and along the undersides of the upper tube to the 
front end, whence they pass off to the chimney along the under- 
sides of the lower tubes, thus making three runs from end to 
end. The arrangement of the setting and the course of the 
hot gases will be readily understood on reference to our two- 
page engraving, and it will be seen from the views there 
given that the lower tubes are exposed to contact with pro- 
ducts of combustion over almost their entire external sur- 
faces. This arrangement gives the boiler a large area of 
heating surface ; and altogether the boiler we illustrate,"which 
is rated by the makers at 60 horse power, exposes nearly 1000 
square feet of surface. 

From the small sizes of the tubes, the boiler we have 
described is capable of being safely worked at pressures of 
150 to 200 Ib. per square inch, the resistance of the internal 
flues to compression being insured by the stiffening rings 
already mentioned. In fact, one of these lower tubes with 


its flue composed of plates 7; in. thick, has been ex 
during successive experiments to pressures of 100 1b., 200 lb., 
800 Ib., and 400 Ib. per square inch, the last mentioned pres- 
sure being maintained some hours, when an examination 
showed the whole to be perfectly tight, with the exception of 
a small leakage—which was soon stopped—at two of the end 
bolts. At the conclusion of the Pens the internal 
flue was withdrawn, but no sign of distortion was discover- 
able. 

Sir William Fairbairn has carried on experiments with 
this boiler for nearly two years before bringing it prominently 
before the public, and these experiments have, we under- 
stand, given yery favourable results as regards economy. On 
this point, however, we hope to be able to give more specific 
information at some future time. Altogether, the boiler is of 
an exceedingly promising type, and appears well worthy of 
the reputation of its designer. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

New Limited Liability Undertakings in South Yorkshire, 
—Lam informed on the best of authority that several of the 
most respectable firms in the district either have transferred, 
or are on the point of transferring, their respective concerns to 
companies formed on the limited liability principle. They 
are: the Silkstone Fall Colliery, near Barnsley, and the 
Worsboro Dale Iron Works and Wagon Building business, 
now transferred to a company, of which Mr. J. Mitchell, 
Jun., managing partner of the Swaithe and Edmunds Main 
Collieries, is chairman. Mr. H. Josse, the well-known coal 
shipper, of Grimsby, is one of the directors of the enterprise 
lal Harned. In addition to these I hear that Messrs. Davy 
Brothers, of the Park Works, Sheffield, who have a good 
reputation in the engineering world, are turning over their 
undertaking to a company on the principle already specified, 
the capital being wholly taken up without an appeal to the 
market. Messrs. Cook, Surimerton, and Co., Iron and Coke 
Merchants and Manufacturers, &c., of Sheffield, have, or are 
on the point of converting their firm into a limited company. 


Tekles Rolling Millis Company, Limited.—An extra- 
ordinary general meeting of the Ickles Rolling Mills Com- 
pany (Limited), was held last week at the offices of the 
company, when it was resolved to wind up the company 
voluntarily, Mr. J. N. Wing, being appointed liquidator. 


Messrs. John Round and Son’s Affairs—A third dividend 
of 1s. 3d. in the pound has been declared in the estate of 
Messrs. John Round and Son, silver platers, &c., of Tudor- 
street, Sheffield, who were unable to meet their engagements 
in the autumn of 1870, with liabilities amounting to about 

’ 

Projected New Colliery near Sheffield—I hear that a 
well-known and old established Sheffield firm, largely en- 
gaged in the steel trade and its collateral branches, are con- 
templating the sinking of a colliery at or near Normanton 
Springs—a village same five or six miles from Sheffield, in 
va locality there is known to be an excellent bed of good 
coal, 


Leeds Chamber of Commerce.—The Council of the Leeds 
Chamber of Commerce held its monthly meeting on ‘Thurs- 
day last, the Public Health Bill being the principal theme 
diseussed. The Council, whilst admitting the desirability of 
somemeasure being — to prevent, so far as is consistent 
withthe existence of manufactures in the district, the ex- 
cessive pollution of rivers and streams, came to the conclu- 
sion that the provisions of the Bill, as it now stands, were so 
strimgent that they would almost put a total stop to many 
b sof manufacture. It was therefore resolved that the 
Chamber should co-operate with other chambers, by deputa- 
tion or otherwise, to obtain a considerable modification of 
some of the clauses of the Bill. The Masters and Servants 
(Wages) Bill was considered, and, on the whole, approved. 


The Aireside Hematite Tron Company.—The Aireside fur- 
naees are now stated to be the largest in the West Riding, 
andare capable of making 400 tons weekly fromjeach of the 
two. The blast is supplied by two engines, with blowing 
cylinders of 100 in. and 76 in. in diameter respectively. 

rs. Kitson and Co., of Leeds, have supplied the larger 
engine of the two, and also the gantry engines for the same 
works. All the iron work used in these extensions has been 
supplied by the Kirstall Forge Company, near Leeds. 


Alterations and Extensions in the District. — Messrs. 
Hampton, Radcliffe, and Company, of the Ickles Steel Works, 
neat Rotherham, finding their present accommodation in- 

mate to their wants, are erecting somewhat extensive 
additions to their establishment, and when these are all com- 
plete their producing powers will be nearly doubled. The 
renowned Bowling Iron Company are erecting a new blast 
furnace about 50 it. in height. It is approaching completion, 
and when so will be the largest on their premises. The com- 
pany will then have five furnaces constantly at work. Messrs. 
Garside’s trustees are on the point of blowing in another fur- 
nace at their works in York-road, Leeds. It is stated, as @ 
somewhat novel feature, that the Bowling Iron Company have 
opened up a market both in Russia and India for their 
Bessemer steel] castings. 








SreeL-Hxeapep Ratts.—The chief engineer of the Phila- 
delphia and Reading Railroad condemns the use of the so- 
called steel-headed rail, on the und that the steel head is 
found to separate from the body—a difficulty not yet over- 
come by a peculiar arrangement of the pile in rolling, which 
had been intended to obviate it. Of all this class of rails laid 
on the main track of this railroad since March, 1869, over 
25 per cent. have been removed. The solid steel rails used 
have, on the contrary, proved uniformly satisfactory, showing 
but little wear after a service of 4} years. Now that there 
is disposition in some quarters to extend the use of steel- 





headed rails, these facts are worth noting. 
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THE INTERNATIONAL EXHIBITION, 
1872. 

_ THE second of the series of International Exhibi- 
tions at South Kensington was formally inaugurated 
on Saturday evening last by the Duke of Edinburgh, 
who, with the Princess Louise, as representing the 
Queen, held a grand reception in the Albert Hall. 
Monday and 'fuesday were private-view days, and 
on Wednesday, the Ist of May, the Exhibition was 
opened to the public at large. But the public were 
destined to find a considerable amount of incom- 
pleteness, the probability of which was foreshadowed 
y us a few weeks since. This incompleteness, 

however, is mainly confined to the mechanical 
departments, and is no unusual thing in connexion 
With exhibitions; and the more showy portion being 
ready, the public did not appear to be sorely dis- 
‘ppointed. The leading features of this year’s ex- 
hibition are cotton fabrics and paper, and the 
ery used in the manufacture of those goods, 

But notwithstanding the importance of the subject 
it is but poorly represented, at least mechanically, 


3 of manufactured goods there is a fair dis- 
A 
Whole 


The woollen machinery last year occupied the 
of the lower floor of the western range ; the 





cotton machinery this year fills barely one-fourth 
of this floor, by far the greater portion of the space 
being occupied by printing machinery. 'The leading 
exhibitors here are Messrs. T. Houldsworth and Co., 
of Manchester, whose exhibits comprise a cotton gin, 
a carding engine, a drawing frame and a mule, by 
Messrs, Dobson and Barlow, also a slubbing frame 
and a roving frame. 

Mr. Henry Livesey, of Blackburn, sends a wind- 
ing frame, a combined machine which does pin 
winding, bobbin winding, hank winding, and spool- 
ing. Messrs. Davies and Yates exhibit a power 
loom with an improved positive letting-off and 
swell motion, which are applicable to any existing 
power loom or fabric woven. The Pneumatic Loom 
Company send a loom which is an improvement 
upon that exhibited last year, in that it compresses 
its own air. ‘The remainder of the exhibits comprise 
a hand loom for fishing nets, by Mr. John Cochrane, 
of Glasgow, and various apparatus used in the pre- 
paration of cotton, which are contributed by Messrs. 
Goodbrand and Holland, of Manchester. The walls 
of this department are hung with cases containing 
samples of raw cotton and sundry other matters 
connected with the cotton manufacture. The cotton 
machinery is not yet ready for work, but is expected 
to be in motion by Monday. Passing onwards 
through this gallery we come to a good display of 
machinery and apparatus used in the printing and 
stationery trades. The most prominent feature, 
and at the same time the most noisy exhibit, in this 
department, is Messrs. Marinoni’s rotary perfecting 
press for newspaper printing. By this machine a 
portion of the fourth edition of the Echo is to be 
printed daily at 3.15. The Key to the Exhibition 
will again be printed on one of Dawson’s Wharf- 
dale two-feeder machines, which is exhibited and 
worked by Messrs, Hughes and Kimber. Messrs. 
Middleton and Co., of Southwark, exhibit a well 
finished fast perfecting machine, whilst a Bremner 
printing machine, with the inventor’s latest improve- 
ments, is sent by Messrs Harrild and Sons. Messrs. 
Cassell, Peter, and Galpin show a process of letter- 
press printing, whilst a fine wood-cut printing ma- 
chine is sent by Messrs. Clay, Sons and Taylor. 
There are also a number of small presses of various 
designs, as well as presses for lithographic printing. 

The process of envelope manufacture is illus- 
trated by a series of machines by Messrs. Dickinson 
and Co., of the Old Bailey. ‘The first is a Tidcombe 
paper-cutting machine, which cuts the continuous 
paper from reels into sheets of the required size, 


cz|'The apparatus will cut five or six thicknesses of 


paper from reels at the same time, by which means 


303/the necessity for collecting single sheets, and the 


employment of collectors during the night hours, 
is avoided. ‘The paper, after having been cut into 
sheets 30in.x22in. by the Tidcombe machine, is 
placed between plates of brass, and submitted to a 
pressure of from 20 to 30 tons in an adjoining 
press. By this means it receives a glazed surface, 
and the sheets are then passed to the adjacent 
envelope-cutting machine, which is one of Hughes 
and Kimber’s, From this machine the blanks are 
passed on to the next department, where they are 
gummed, and placed to dry in a rack heated by a 
steam coil. When dried, the gummed blanks are 
passed to the relief stamping counter, where there 
are three machines, and as many operators mani- 
pulating them. The folding is effected by means 
of three folding machines, mourning envelopes 
being previously black-bordered in a machine by 
Mr. J. Parkins. Finally the perfect envelopes are 
banded, labelled, and packed in card boxes, which 
are made at a stand close by. 

Near Messrs. Dickinson’s interesting series of ex- 
hibits is a handy little envelope-folding machine by 
Messrs. R. Fenner and Co. The uppermost blank 
of a pile is raised by a pneumatic mouthpiece, work- 
ing vertically, and the end is seized by a pair of 
tongs having a horizontal traverse, and by which 
the blank is drawn under a plunger, which, descend- 
ing, carries it into the interior of the machine, where 
it is folded and embossed in relief, the edges being 
gummed just before the descent of the plunger. 
Messrs. Goodall and Son exhibit a neat machine for 
a similar purpose, in which a revolving table with 
three plungers is used. This machine gums the 
envelope and works two dies at one stroke, one with 
the makers’ name and the other with the monogram 
or other device on the outside of the envelope. The 
remaining apparatus in this gallery are those used 
in ruling account books, marbling paper and book 
edges, embossing and lettering in gold, &c., Messrs. 
Letts exhibiting all these processes. Motion for 








the machinery in this court is taken from a line of 


shafting, as last year, the shafting being driven by 
five engines placed in sheds attached to, but: outside 
the court. ‘The first of these is a 10 horse power 
double cylinder engine by Messrs, Wallis and 
Stevens, and which is fitted with their annular-space 
feed-water heater. Next comes a 12 horse power 
semi-portable single cylinder engine by Robey and 
Co., fitted with their expansion gear regulated by 
the governor. Messrs. Hughes and Kimber occupy 
the next shed with a 12 horse power vertical tubular 
boiler and engine, both placed on the same bed- 
plate, the engine being carried in a framing inde- 
pendent of the boiler. In the fourth shed Messrs. 
Tangye Brothers and Holman have a 12 horse power 
high-pressure expansive engine of their well-known 
pattern. It takes steam from a ‘‘ safe and sure ”’ 
tubular boiler placed in the same shed, and which is 
sent by the Patent Steam Boiler Company, Birming- 
ham. The fifth engine is one of Messrs. Barrows 
and Stewart's semi-portable double cylinder 14 
horse power engines. Besides these there is anothex 
12 horse power vertical engine by Hughes and 

Kimber, with a Davey-Paxman boiler attached, this 

engine being placed in the engine room at the end 

of the annexe, which was devoted to scientific inven- 

tions last year, but which now contains printing 

presses and embossing machines of various kinds, 

which, by the way, are, for the most part, far from 

ready for work. 

The Albert Hall this year does not afford any 
space to exhibits, but the galleries of the two 
quadrants, by which it is connected with the 
eastern and western ranges of buildings, are both 
occupied with cotton fabrics, whilst in the lower 
portion of one—the western—are placed engravings 
and chromo-lithographs, and_ in that of the other, 
photographs, statuary, and architectural designs, 
which latter by no means abound. On the ground 
floor of the eastern range, the ceramic display of 
last year is replaced by an array of musical instru- 
ments and jewellery, the latter being of a very costly 
character, the exhibits of one firm being, in one 
case valued at 80,000/., and in another at 20,0007. 
The gallery over this floor is occupied with foreign 
pictures and works of art, the fine arts of our own 
country being placed in the corresponding gallery 
of the western range. 

In the eastern portion of the range of buildings, 
which form the southern boundary of the Horti- 
cultural Society’s Gardens, are placed the station- 
ery exhibits, which range from a sheet of brown 
paper to a gorgeously appointed valentine, and 
from a penny account-book to a banker’s ledger of 
gigantic proportions, Here, also, an enterprising 
sealing-wax manufacturer is hard at work following 
his monotonous vocation of weighing out lumps 
of the plastic material, and rolling it into long, thin 
sticks. We see, however, neither ink nor steel pen 
manufacturers, although they might be expected 
to have a place, seeing that their wares form a 
more important adjunct to paper than does seal- 
ing-wax in the present day. In the western por- 
tion of this building are several models of ma- 
chines relating to the paper manufacture, chief 
among which is Messrs. Bryan, Donkin and Co.'s 
excellent working model of their paper-rmaaking ma- 
chinery, driven by a miniature turbine. Adjoining it 
stands the less complete model of Messrs. Monck- 
ton’s machine for a similar purpose; full-sized 
specimens of cylinders for forming the water-marks 
on paper are also exhibited. Mr, J. H. Saunders, 
of Upper Thames-street, sends a roll of continuous 
paper, as supplied to the Zimes for printing with the 
Walter machine. The paper is 23 miles in length, 
and weighs 634 1b. Mr. Saunders also exhibits a 
sheet of parchment paper, which is carrying a 
weight of 5 cwt., pod is stated to be capable of 
sustaining 9 cwt, ‘This portion of the Exhibition in 
devoted to those articles which come under the head 
of scientific inventions, of which there are several 
deserving of notice. Amongst the most striking 
is a full size model section, taken transversely, of a 
gun, designed by Mr. Bessemer, to carry a 5-ton 
projectile. The bore has a diameter of 30 in., the 
metal being only 8 in, in thickness, The gun is on 
Mr. Bessemer’s continuous low pressure principle, 
and will be 60 ft. in length. The inventor is having 
one made a quarter full size, with which he intends 
experimenting, Mr, Bessemer also exhibits a model 
of the projectile to be fired by his big gun, as well as 
models of the Woolwich 12-in. 35-ton gun in trans- 
verse section and its projectile, Messrs. A, Paget 
and Co., of Loughborough, exhibit a simple garden 
pump, worked by the feet, and improved bowsing 
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tackle. Captain Noble contributes one of the 
crusher gauges used for ascertaining the pressures 
of gunpowder in guns. Amongst the models is 
one of Sani i’s floating dock, described by us on 
pose 185 of our twelfth volume, and others of the 
ewport puddling furnace, lately illustrated by us, 
and of Mr. Head's steam-engine governor. In this 
court Messrs. Wyon have a Fagan screw press 
of 4 tons weight in which they are stamping a 
neatly-designed medal, commemorative of the ex- 
hibition. is ’ 

The only portions of the Exhibition now remain- 
ing for notice are the annexes, of which there are 
five, the eastern machinery annexe, and those appro- 
priated to India, France, Belgium, and Queensland 
respectively, The three latter are not yet open to 
the public, so we may dismiss them without further 
notice. At the northern end of the machinery 
annexe is a Walter printing machine, on which the 
Mail is printed three times a week, the casts of the 
type being sent down from the Times office. At 
this point, also, M. Charles Kastenheim exhibits a 
set of type-setting and distributing machines, as 
used in the Zimes office. ‘The machinery at this end 
of the annexe is driven by one of Messrs. Marshall 
and Son’s semi-portable double-cylinder 12 horse 
power engines. At the southern end is a semi- 

ortable 12 horse power double-cylinder engine by 

fessrs. Ruston and Proctor, which will drive 
machinery for preparing rags for paper, by Messrs, 
Bryan, Donkin and Co., and a short length of 
Hodgson’s overhead wire tramway. Here also 
Messrs. Perreaux exhibit their pumps for paper 
mills, and which are constructed with glass barrels, 
and fitted with Perreaux’s india-rubber valves, 

We have now indicated in general terms the 
nature of the contents of the Exhibition of 1872; 
the details of such exhibits as concern our readers 
must be left for future notice, as many machines 
are as yet far from ready for inspection. Although, 
as a ahaha, the present Exhibition is not so com- 
plete as we could wish to see it, it has very much 
merit, More care appears to have been shown 
in selection, so that fewer trivial, not to say worth- 
less, objects have found their way in than last year. 
The fine art collection will prove attractive, whilst 
the jewellery department will be a favourite resort 
with the general public. When the Exhibition gets 
into working order it will doubtless be equally in- 
teresting, and will, we hope, prove as successful as 
that of last year. 








THE MADEIRA AND MAMORE 
RAILWAY. 

Tue Republic of Bolivia, occupying a large area 
in the central part of South America, possesses 
but an insignificant seaboard upon the Pacific, cut 
off from the internal and productive provinces of 
the interior by the Western Cordillera of the Andes, 
which, at a small distance from the coast, attains a 
great height, and effectually prevents all easy com- 
munication with the outer world. Peru, Brazil, 
Paraguay, and the Argentine Republic, form the 
other boundaries of Bolivia, which is thus, though 
possessing a frontier of more than 3000 a ae manag 
miles, completely isolated from direct and indepen- 
dent means of exporting or importing produce, and 
of developing its natural resources. ‘The history of 
Perw commences with the victory of Ayacucho, won 
on December 9th, 1824, which resulted in the free- 
dom of Spanish America, and in the following year 
the separation into an independent republic of a 
part of the territory known previously as Upper 

eru, under the new name of Bolivia, in remem- 
brance of General Bolivar, who had worked out the 
freedom of the Spanish colonies. Owing to the 
natural obstacles which exist to put a check upon 
the relations of Bolivia with the rest of the world, 
but little progess has been made in its development, 
and since the date of its independence it has con- 
tinued to rely upon its internal resources, and to 
export little beyond commodities of small bulk and 
high value, which can pay fer the costly and tedious 
transport, either over the lo/ty passes of the Cor- 
dilleras, or the long and almost equally arduous 
transit eastward by inland navigation. 

Yet there are few countries in the world possess- 
ing greater natural wealth than Bolivia; with 
almost every range of climate, its productions are 
infinitely varied, including all the more costly pro- 
ducts of the forest and the field, and possessing 
large deposits of the precious and baser metals. 
Amongst the former is the celebrated Potosi, which 
yielded, during 3 centuries of working, 163,000,000/., 





and which is still giving 500,000/. annually. In. 
habiting this fertile and wealthy region are nearly 
3,000,000 of ple, bearing a national character 
for energy and industry, and wanting only means 
of transport to develop the republic into a really 
great commercial nation. 

How that communication should be effected has 
been long a problem which those who held the future 
welfare of Bolivia at heart have tried to solve. 
For such a purpose the sea coast is almost useless. 
The lofty table-lands of the territory are best 
reached from the Pacific by the pass of ‘Tacora, the 
summit level of which is 14,800 ft. above the sea. 
And on all other sides Bolivia is inclosed by the 
surrounding states, leaving only one practical means 
of communication with the ocean, that of the 
Amazon river, which, running diagonally through 
the northern portion of Brazil, empties itself into 
the Atlantic. 

The fertile provinces of Bolivia are, however, 
extremely rich in navigable streams, all of which 
converge towards the main tributary of the Amazon. 
Chief of these, and absorbing many other noble 
rivers into their waters, are the Beni and the Ma- 
moré, which united, are known as the Madeira, and 
quit Bolivia at the north-eastern corner of its 
northern boundary to enter the Amazon, of which 
it is the largest tributary. Now, as the Amazon 
and the Madeira, nearly as far as the confines of 
Bolivia, are navigable for vessels of very large ton- 
nage, the great difficulty of direct communication 
would be removed were it not for a series of falls 
and rapids upon the Madeira river, which stop the 
direct navigation into Bolivia. But as these ob- 
stacles extend for a distance of only 230 miles, and 
as beyond them exist the great network of navigable 
streams, an aggregate of 3000 miles long, and which 
intersect all the most fertile districts of the terri- 
tory, all that is required is to overcome this difficulty 
by forming an easy means of communication be- 
tween the lowest fall on the Madeira river, where 
the ocean vessels are compelled to stop, and the 
highest fall, below which nothing but light native 
canoes can pass. To effect this is the object of the 
Madeira and Mamoré Railway. 

By virtue of an imperial decree, issued in 1867 by 
the Government of Brazil, the waters of the Amazon 
and its tributaries were, within certain limits, 
thrown open to all countries for the purposes of 
navigation, and quickly following this important 
step a commercial treaty was concluded between 
Brazil and Bolivia. This treaty, coupled with the 
opening of the Amazon navigation, gave a great 
impulse to Bolivian enterprise by establishing the 
only means by which, as we have said, the country 
could be placed in direct communication with the 
outer world. 

The question of Hr the navigation of the 
Madeira, along the line of rapids, has occupied 
much of the attention of the Brazilian Government, 
and after the treaty with Bolivia was concluded, a 
staff under the charge of two German engineers, 
José and Francisco Keller, was employed by Brazil 
to examine and survey the country, and to report 
upon the practicability of improving the navigation. 
These engineers very faithfully performed their 
work, and whilst paying most atteation to the 
proposed alteration in the channel of the Madeira 
river itself, they also located a line of railroad to 
skirt the unnavigable section, and thus make a 
junction with the system of rivers beyond. 

In 1868, a concession, amended in the course of 
the ensuing year, was granted to Colonel George 
E. Church, for the express ey ar of improving 
the communication between the territory of Bolivia 
and the rest of the world, by way of the Amazon 
river ; and this concession being turned to a prac- 
tical purpose, is now worked by the National 
Bolivian Navigation Company, the object of which 
is fully expressed by its title. But the operations 
of this company were limited, by reason of the 
series of falls in the Madeira river, and as the whole 
chain of these obstacles lies within Brazilian terri- 
tory, the consent of that government was necessary 
before the great development of the Navigation 
Company could be effected, and the produce of 
Bolivia tind an outlet. In the early part of 1870, 
Colonel Church obtained a concession from Brazil 
to construct a railway and necessary works along 
the banks of the Madeira, over the ground which 
the engineers, Keller, had already surveyed. 

This concession having been obtained, the Go- 
vernment of Bolivia issued a loan in this country of 
2,000,000/., of the net proceeds of which 83 per 
cent. were to be paid to the Bolivian Navigation 


ee 
Company before mentioned, and a sum equivalent 
to the contract price of the p i 

to be invested by the Navigation Company in 
United States securities, on bebalf of, and y in 
the name of, the Madeira and: Mamoré Railwa 
Company. It will thus be seen that the const. 
tion of this line is a part of the scheme of the Bo. 
livian Navigation Company for joining up the rivers 
of Bolivia with their main outlet, and that alth 

the work is to be carried out by a distinct company 
both are intimately connected, and both are pre. 
sided over by Colonel Church, to whom, indeed the 
whole credit of the work is due. , 

After the many difficulties and delays had been 
surmounted, inseparable from such a great under. 
taking as that of opening up a new and unknown 
country, and making all the necessary final arrange- 
ments with the Brazilian Government upon whom 
the success of the scheme depended, Colonel Church 
returned again to this country at the beginning of 
the year, and a contract was concluded between the 
railway company and the Public Work Construction 
Company to construct about 150 miles of line for 
a lump sum of 600,000/. The railway is to have 
single track, to be 1 metre gauge, and commencing 
below the lowest rapids at or near San Antonio, it 
runs with as nearly as possible a direct course to 
beyond Guajar4-Merin, the highest rapid. Along 
the route there are eighteen different falls, ex. 
tending over a distance of 230 miles, of which 
12 miles consist of the rapids themselves, or broken 
water, leaving 217 miles of reaches perfectly navig- 
able, with a current of about one mile per hour, 
and a depth of water varying from 10 to 120ft, 
at low water. None of the falls are of any magni- 
tude, the principal one being the Bananeiras, 
which is divided into three levels, the higher fall 
being 3.93 ft., the second 19.68 ft., and the 
third 4.92 ft. The Riberias is the second principal 
fall, and has five levels, which, combined, are only 
about 45 ft.; the principal fall of the Girao is 
26.24 ft., and that of Teotonio 24.60 ft. Altogether 
the whole fall of the river in the distance of 230 
miles is only 272 ft., so that it will be seen that 
these obstacles to the navigation, although effectual, 
are very insignificant in themselves, and permit of 
a considerable commerce being carried up and down 
in canoes and launches, which carry from 3 to 8 
tons of freight, in addition to their crews of 12 or 
16 men. 

At the occurrence of the chief falls, the boats are 
dragged overland; in the majority of cases the 
freight is removed, and transported on land, and 
the canoes are dragged through the broken water 
into the next reach, where they are reload, and 
in some of the minor rapids both craft and cargo 
are hauled or paddled through the broken water. 

Altogether, in making the passage of this length 
of 230 miles the vessels have to be carried overland 
for 2} miles, and unloaded and hauled for about 
the same distance. The time required to traverse 
over the distance averages 17 days throughout the 
year, and the business of transportation is managed 
entirely by natives of the Province of Mojos and 
the Beni districts of Bolivia; launches of 20 tons 
capacity are occasionally employed, but this is very 
exceptional, and as all the freight has to be trans- 
— from reach to reach by hand, there is but 
ittle saving of time or labour in employing such 
heavy boats. 

Midway of the line of rapids, between Araras and 
Pederneira, is the greatest stretch of clear unbroken 
water, 36 miles long; while the shortest distance be- 
tween any two of the rapids is about one third of a 
mile, and the next shortest distance is 5} miles. The 
depth of water, as we have said, varies at low water 
from 10 to 120 ft., but in times of flood this is in- 
creased from 10 to 23 ft. On the west side of the 
Maderia the banks are much lower than on the 
eastern side, and whilst the former are frequently 
overflowed, the latter are for the most part from 
3 to 10 ft. above the high water mark. In places, 
however, the eastern banks are sufficiently low to 
be submerged to a depth of 2 or 3 ft, during extreme 
floods, but only very partially, as the ground on 
ml side rises rapidly a short distance from the 
bank, 

Upon their very careful and elaborate survey the 
Messrs. Keller laid down a line for the railroad then 
projected by the Brazilian Government, skirting the 
eastern bank, commencing below San Antonio, and 
—— through such ground as the engineers 
deemed best suited for the purpose, cutting across 
the various bends of the river, and terminating just 
above the highest fall, that of Guajara Merin near 
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the small confluent Rio da Poca Nova. This route 
has been generally adopted by the Public Works 
Construction Company, with certain alterations 
suggested by Colonel Church, and Mr. L. E. Ross, 
the engineer of the contractors who accompanied 
the former gentleman in his last visit to the district. 
In his report upon the subject Mr. Ross points out 
that it was evident that Messrs. Keller at the time 
of their survey did not contemplate the construction 
of a railway at all, but rather a direct improvement 
of the navigation, and that the line located by them, 
was laid down upon their map a considerable time 
after the operations had been completed. This ac- 
counts for several unnecessary curvatures and de- 
yiation of the line, uncalled for either by the nature 
of the country, or the requirements of the probable 
traffic; and this line, definitely adopted, shows 
several important modifications of the route, which 
will not only materially shorten the length of the 
railway, but which will also be probably more 
beneficial to the future trade. As the location is at 

resent decided upon, the line will commence at the 
fan Antonio rapids, and extends in a nearly straight 
line to a point on the river bank, about half-way 
between Teotonio and Morinhos, thence it runs 
up to the mouth of the tributary, Jaci Parana, and 
then in a straight line to a point about ten miles 
above Girio; from here the Keller line is adopted 
to the commencement of the great bend in the river, 
across which it takes a straight course, again taking 
up the bank between three or four miles below the 
mouth of the Rio dos Caripunas,where a large freight 
depét will probably have to be constructed. From 
this point to the southern terminus the line, for the 
most part, skirts the river bank, the terminal sta- 
tion being about 3 miles below that selected by 
Messrs. Keller. The length of line thus located is 
only 1534 miles, and with an allowance of 3} miles 
for sidings, the total length to be constructed will 
be 157 miles, instead of 170 miles, as proposed 
originally, and upon which the estimates of Mr. 
Kierzkowski, the engineer to the Public Works 
Construction Company were founded. 

Mr. Ross points out in the report that there 
exist no natural difficulties in the construction of a 
railway, and his investigations substantiate the 
more careful and detailed examinations of Colonel 
Church, who, again, is corroborated by the reports 
of Messrs. Keller. Not only is the country over 
which the line will pass almost level, but a natural 
protection against floods is found in a ramped bank 
varying from 5 ft. to 10 ft. in height, and situated a 
few yards from the edge of the river. Inside this 
second bank the ground slopes downward, return- 
ing toits oldlevel. The only bluffs existing are at 
Giro, Madeira, and Pio Grande, and these can be 
avoided by some slight détours, which will involve 
neither steep gradients nor heavy earthworks. 

For the whole distance, however, the railway 
will run through a virgin forest, so that every yard 
of the route will have to be cleared for a width of 
100 ft. before the works can be constructed. This 
will, of course, add to the cost of the line, and 
somewhat to the time required to build it. 

The railway, which was at first intended to be of 
a4ft. 8sin. gauge, was subsequently modified to 
one of 2 ft. 9in., but finally a metre gauge was 
determined upon, as being well adapted to the 
traffic, economical to construct, and likely to assi- 
milate to the future Brazilian railway system. 

The proportion of cutting to bank throughout 
the line will be about 2 to 3, so that about 90 
miles of the railway will be upon an embankment, 
not so much to secure fairer gradients as to 
Ttemove all danger of flooding in the rainy sea- 
son, The average height of this bank will be, 
therefore, 1 metre, and the total amount of 
earthworks for the line will be about 1,300,000 
cubic yards. Between the northern and southern 
termini 32 streams have to be crossed, nearly all of 
them of such small dimensions as to require only 
each one span of 30 ft., due allowance being made 
for the increased water way in times of flood. The 
rivers where large bridge works are necessary are 

© Jaci Parana the crossing of which mnst be 
300 ft. long, the Tres Irm&os 180 ft. long, the 
Caripuna river 120 ft. and the Riberao also 120 ft., 

es five smaller streams 60 ft. each, and one of 
%ft. The original estimate contemplated the 


sdoption of uniform span of 30 ft., but Mr. Ross, 
®ans to the opinion that in crossing the larger 
stream, wider openings should be adopted, both to 
Save the construction of piers, and to avoid the 
nger arising from floating timbers often brought 
Violently down stream in times of flood. Rails 








weighing 36 lb. a yard are selected for the perma- 
nent way, and the timber for sleepers will be found 
in abundance on the spot, a variety of suitable 
woods, indestructible by ants, and impervious to 
dry rot, abounding on all sides. 

Sand exists in plentiful payee at all the rapids 
excepting San Antonio, and is found, in the absence 
of better material, to be suitable for ballast. The 
rolling stock will be limited in quantity for the 
present, only sufficient being built to accommodate 
the anticipated traffic. For this purpose it is 
assumed that 5 engines, 9 passenger cars, and 
100 freight cars, will be ample. In connection with 
the railway iron wharves will be constructed at each 
terminus for transferring goods ; these structures 
will be, however, of small dimensions as a depth 
during the dry season of 10 ft. of water is obtained 
alongside the river banks. 

With regard to the probable traffic, which the 
railway, when complete, will command, we cannot 
do better than refer to Colonel Church’s report, 
from which it appears that the cost of transmitting 
a ton of freight from this country to the interior 
of Bolivia is no less than 40/. sterling, by way of 
the Straits of Magellan to the Pacific coast of Peru. 
Arrived there the freight, divided up into small 
portions is carried upon mules over the Tacora 
14,800 ft. above the sea, and is generally five 
months in reaching its destination. 

But so soon as the Madeira and Mamoré Railway 
is opened for traffic, Bolivia will be placed within 
30 days journey from thiscountry, the enormous rates 
of freight will disappear, heavy goods can be trans- 
ported direct without subdivision of bulk, and the 
almost certain damage to goods inseparable fromthe 
longand painful overland journey will exist no longer. 
Nearly all the export, and the whole of the import 
trade of the country must pass over the railway, 
simply because it is the only outlet, and it is im- 
possible to realise how great this traffic will be when 
once the means are established by which the trade 
can be carried on. The immediate export business 
anticipated by Colonel Church is 20,870 tons per 
annum, and the import 15,600 tons, besides the 
extensive local traffic that will be developed. This 
is no fanciful estimate, but a moderate computation 
made by one who knows the country, its people, 
and its resources intimately, and it may be con- 
sidered that it is only the commencement of a great 
future trade. 

The Madeira and Mamoré Railway may indeed 
be regarded as one of the greatest enterprises yet 
undertaken upon the South American continent ; 
not on account of its magnitude, for it is but a 
small work of itself, but because it is the com- 
mencement of a great commercial future, and be- 
cause Bolivia will be no longer isolated, but will be 
enabled to play her part with the other countries 
of the South American continent, now so rapidly 
rising into importance. The future prosperity 
which lies before Bolivia depends solely on her 
great system of internal navigation, and to the in- 
domitable perseverance and energy of Colonel 
Church the republic will owe a debt of grati- 
tude as large as to the great general that founded 
her independence. 








THE MANUFACTURE OF MINERAL OIL. 

AN interesting treatise has lately appeared in 
France from the pen of M. Chossen, mining engi- 
neer, upon the extraction and the treatment of the 
bituminous schists in the basin of Autun, This in- 
dustry, which only dates back for 30 years, had in 
the beginning but a very moderate success, which 
was afterwards threatened by the large ———_ 
of mineral oils from America. In spite of the re- 
latively low price of the schistous oils, they were 
accepted at first by the public but with little favour, 
on account of their disagreeable odour, and because 
special lamps were required to obtain a good com- 
bustion. 1t was only in 1862 that a considerable 
impulse was given to this industry, which reached 
its highest point of success in 1864. In 186] the 
extraction of bituminous schist from the Autun 
basin, was 43,450 tons, corresponding to a pro- 
duction of oil of about 1700 tons. 1864 the 
quantity extracted rose to 128,550 tons, and 
the total production of oil to about 4750 tons, 
thus in three years the production was more than 
trebled. But the falling off was also very sudden. 
The American petroleum came into the market to 
exercise a most disastrous effect upon the native 
oils. The new oil had a less specific gravity, and 
was consequently more easy to burn ; its smell was 


less powerful, and it found preference despite the 
danger attending its use. The demand for the 
Autun oils became smaller, and the manufacturers 
unfortunately threw into the market, oil imperfectly 
purified, which could not bear comparison with the 
petroleum. In 1867 the schistous oils fell in price 
to 64d. per gallon for the crude and 12d. -_— 
for the refined oil, in place of 11d. and 23d. per 
gallon in 1864. 

In presence of this state of things several manu- 
facturers suspended operations, but the larger 
number, wishing to maintain an industry established 
at great cost, continued to produce, in the hopes of 
better days, so that the extraction of the schist 
has, during reveral years, maintained the figure of 
100,000 tons per annum. Several improvements, 
too, have been introduced into the process of manu- 
facture, with the result of effecting a very material 
reduction of net cost. The chief improvements 
have relation toa better utilisation of fuel used for 
the distilling apparatus, and in the utilisation for 
this purpose of the waste gases and refuse schist, 
but much remains to be done to maintain the com- 
ay with the imported petroleum, and it is to 

e feared that in a very limited time this industry, 
wkich even now supports a very large number of 
persons, will die out, unless the Government pro- 
_ it, by imposing heavy taxes on the imported 
oils. 

The following is, briefly, the process of manufac- 
ture adopted. It is divided into two main parts, 
the distillation of the schist, and the rectification of 
the heavy oils, which are extracted. 

Since 1866 a horizontal revolving retort has been 
employed for distillation. These retorts turn upon 
trunnions, one of which is hollow, so as to permit the 
escape of the gaseous products. The rotation of the 
retorts has the advantage of agitating the contents, 
and of bringing them successively into contact with 
the heated sides of the retort in such a manner that 
the whole of the ——- is equally submitted to the 
action of the heat. The operation of distilling ia- 
cludes: 1, the charging and emptying of the re- 
torts, which lasts about 40 minutes; 2, the first 
process of distillation, which yields weak ammo- 
niacal liquor, and a small quantity of gas—this stage 
occupies about 4 hours; 3, the second stage of dis- 
tillation, which gives as its product heavy oil, strong 
ammoniacal liquors, and gas in abundance. During 
the first stage it is necessary to force the heat, in 
order to drive out the water, but as soon as the oil 
—_— no more fuel is char, upon the grate, 
the heat in the retorts, and that remaining in the 
furnace, being sufficient to complete the operation. 
One ton of schist should give about 13 gallons of 
crude oil. 

The heavy oils thus distilled are rectified by six 
different operations. The first is their distillation 
in boilers, whence three products are obtained, the 
lighter oil to be subsequently treated, a heavier 
oil, and tar sold without further manipulation. 

Tn the second stage the lighter oils are treated 
with sulphuric acid and soda successively. Then 
they are subjected to a third distillation, whence 
is obtained a light and a heavy oil, and a residue 
sold without further treatment. 

The fourth operation consists in the treatment of 
the heavy oils just mentioned by sulphuric acid and 
soda, and, fifth by distillation, the refined oils and 
residue from which command a sale. The refined oils 
are lastly treated with sulphuric acid and soda to 
abstract all greasy matter. Thus 26 gallons of 
crude oil give 10 gallons of light oil, 1 gallon of 
heavier oil 6.5 gallons of residue, 5 gallons of gross 
oil, and 3.5 gallons of tar. 

In the process of manufacture of 26 gallons of 
crude oil the cost of hand labour is 4.3 pence, the 
fuel 4.56 pence; the sulphuric acid 9.6 pence ; and 
the soda 4.6 pence. ‘The net cost of the light 


oil, which is the chief marketable ag ce is 
26s. 2d. for 26 gallons; and as it sells for 28s., 
there is a sensible profit, Butin the above estimate 


general expenses, including interest on capital, re- 
pairs of plant, duties, &c., are not included; and 
taking these things into consideration, in the place 
of profits, there are only very sensible losses. In 
view of this condition of affairs the French Go- 
vernment is now being solicited to extend some 

rotection to this branch of indus In it there 
fies a source of internal wealth which the country 
should not neglect at the present time, 

The following information as to the extent of the 
schistous deposits will be found of interest. The 
concessions of the schistous mines, in the Depart- 
ment of Saone-et-Loire, are situated in the coal 
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basin of Autun, the contour of which is that of 
an irregular ellipse, the larger diameter lying 
between Epinac and Monthelon, and the smaller 
between Autun and Igomay. The area of this 
territory is about 62,000 acres. Two distinct for- 
mations are evident—the permian and the carboni- 
ferous, the former and higher of which is com- 
posed of a series of beds of sandstone and bitu- 
minous schist, and containing two beds of coal of 
an inferior quality. It lies in the centre, and 
occupies one-seventh part of the basin. ‘The coal 
formation lies below, and is divided into two parts, 
the upper one containing one or two seams of 
coal, and the lower one consisting of sandstone and 
schist, and two seams of coal, which crop out on 
the hills, forming the western boundary of .the 
basin. ‘The series of bituminous layers suitable 
for the manufacture of oil belong to the permian 
formation, and would occupy approximately three- 
fourths of the area of the basin, or about 54,000 
acres, 


THE LUXEMBURG IRON MINES. 
Tue iron mines of the Grand Duchy of Luxem- 
burg have of late years very much increased in 
importance, and while in 1865 they only produced 
400,000 tons of iron ore, in 1870 there was raised from 
them not less than 1,011,000 tons, of which quantity 
367,000 tons or 36.3 per cent. were consumed in the 
country, 388,000 tons or 38.4 per cent. exported to 
Belgium, and 256,000 or 25.3 per cent, sent to 
Prussia. About 95 per cent. of all this iron ore 
is the so called “‘ mimette,” an oolitic iron ore which 
is found in vast quantities imbedded between the 
marl strata of the upper lias formation. ‘This iron- 
stone, which is more or less mixed with a cal- 
careous or argillaceous cement, forms regular beds 
or seams, which generally occupy a nearly hori- 
zontal position, and cetied Sox very great distances. 
They begin somewhat west of Longwy, in France, 
and continue over Hiissinger and Rodingen, when 
they enter the Grand Duchy, and at Rimlingen 
make a turn southward, entering German Lorraine 
and following the edge of the plateau, which, on its 
western side, is confined by the river Moselle ; south 
of Novéant, on French territory, the beds of minette 
appear again, and continue, though less rich, to- 
wards Nancy. ‘Three states participate in this ore 





deposit, which is by far the most extended on the 
European continent, and supplies already the raw 
material for 750,000 tons of pig iron. The western 
and southern ends of the deposit remain with 
France, the middle part has come under German 
dominion, and Luxemburg only possesses the north- 
east corner, which is, however, extremely valuable. 
Here the lias forms a shallow basin of about 18 
square miles, and in no other part exist greater 
facilities for working the ore beds, nor is the quality 
of the ironstone superior to that found in this 
district. The Luxemburg minette generally con- 
tains so much lime admixed, that no addition of 
limestone in the blast furnace is required, and this 
circumstance is particularly favourable for the 
quality of the pig iron and the cost of smelting, so 
much so, that this small Luxemburg district 
produces as much ironstone as the rest of the 
minette district together. 





The minette occurs on the Luxemburg territory in 
two — parts. The basin of Esch-Rimlingen 
generally contains two beds of 24 to 4 metres in 
thickness, the upper being red and containing red and 
brown hematite, while the lower, being generally 
composed of hydrated silicate of iron, is of grey, blue, 
or greenish colour. Both beds are united in the basin 
of Beles-Differdingen-Rodingen, and form a deposit 
up to 10 metres thick. Up to this day nine-tenths 
of all the ore raised come from the first-mentioned 
basin, as it alone has as yet railway communi- 
cation ; but the other will shortly be opened by the 
Prince-Henry Railway, and then be worked with 
great advantage, the ore being quite near to the 
surface. The mines of the Duchy are all open- 
cast, and will continue so for a very long time to | 
come, as the beds crop out on the edge of plateaus 
where the covering, | tee rock, is not thick, and 
allows the whole of the iron beds to be quarried. For 
this reason the cost of the ore is extremely low and 
seldom surpasses 2 francs per ton, while the grey 
ore is sold at 3 to 34 francs, and the red ore at 4 francs 
per ton at the mine. The minette deposit of Lux- 
emburg covers an area of 8900 acres, of which 
3950 can be worked open-cast, while in the adjoin- 
ing German Lorraine, where 22,400 acres of 
minette are known, of which 11,800 belong to a 





single firm, that of De Wendel at Hayange, almost 


all mines must be worked underground. Part of 
the Luxemburg deposit, 1230 acres, are in posses- 
sion of the Belgian railway company, ‘ Société du 
bassin houiller du Hainaut,” who have undertaken 
to construct the Prince-Henry and the_ so-called 
belt-railway instead. The quantity of ironstone 
still existing on the Luxemburg side is estimated 
at from 150 to 200 millions of tons, and will easily 
allow 14 to 2 millions of tons to be raised per annum, 
particularly after the basin of Beles-Differdingen- 
Rodingen has been opened by the Prince-Henry 
Railway. 

The quantity of pig iron produced in the Grand 
Duchy increased from 69,350 tons in 1865 to 
158,000 tons in 1870, and is expected to have 
reached 300,000 tons by the end of this year, when 
the district will possess 23 blast furnaces, of which 
6 are newly erected after the Cleveland pattern. 
This industry concentrates more and more round 
Esch, on the Abzette river, where the blast 
furnaces are nearest to the Saarbriicken coal 
district, upon which they entirely, depend for fuel, 
and the final extension of this blast furnace industry 
will be limited by the amount of coal which 
is obtainable. It so happens that the Prussian 
Government, who are the owners of the Saarbriick 
coal mines, keep the [Luxemburg ironmasters 
entirely in their hands, and thus possess powerful 
means to exert, if necessary, a pressure upon the 
most important industry of the Grand Duchy. The 
fusibility of the iron ore is favourable to very great 
yields of the blast furnaces, some of which produce 
from 85 to 90 tons of pig iron a day, at a cost of 
36 to 42 shillings per ton, the pig being sold on the 
spot at an average price of 54 shillings per ton. 
This cheap pig iron is very much sought after by 
the Rhenish and Westphalian iron works, where, 
although it contains some phosphorus, like that of 
the Cleveland district, it is mixed with a better 
class of pig in the puddling furnace, and produces a 
very fair rail at a low cost. 

That the Luxemburg ironmasters should endeavour 
to produce wrought iron in Luxemburg, instead of 
selling their pig iron, is not probable, on account of 
the expense of the fuel, as it would be far more 
economical to erect the forges in the Saar coal dis- 
trict, and send the pig iron there. As, however, 
the blast furnaces give very good dividends, it is 
likely that their number will continue to increase 
near Esch, while the Belgian furnaces will in future 
receive their supply of minette by the Prince-Henry 
railway. 








EXPERIMENTAL IRON WHEELS. 

NEARLY two years since—namely in June, 1870—the 
War Office authorities issued invitations to the leading 
manufacturers to supply wrought-iron or steel wheels for 
army transport services. Two pairs of wheels were sup- 
plied by each competitor in the first instance for experi- 
mental purposes, the object being to institute a series of 
comparative trials with the view of adopting the best wheel 
into the service. The firms from which specimen wheels 
were accepteit were Messrs. Holmes Brothers, of Derby ; 
McNeill Brothers, L. Sterne and Co.; Brown, Marshall, 
and Co., Perkins and Sons, Sir W. G. Armstrong and Co., 
and the Phantom Wheel Company. Wheels were also 
entered for competition by Colonel Clark, superintendent, 
and Major Close, R.A., assistant superintendent Royal 
Carriage Department, and by the superintendent of 
Machinery at the Royal Arsenal. The standard was the 
very best Madras wheel that could be made with selected 
wood, &c., in the Royal Carriage Department. A com- 
mittee was appointed, with Colonel Erskine as President, 
to conduct the experiments, and the trials decided upon 
were a run of 300 miles over macadamised roads; 600 
miles over unmade roads and rough country about Alder- 
shot; and 600 miles over paved granite in the Royal 
Arsenal, Woolwich. These wheels were accordingly 
put through their paces, but we understand that six out 
of the eleven wheels came to grief before they reached the 
Royal Arsenal for the trial over granite. The wheels which 
entered on that trial were those of Sir W. Armstrong, 
Messrs. Parkins and Sons, Messrs. Holmes Brothers, Major 
Close’s Madras wheel with iron felloes, and the Madras 
standard wheel. At the conclusion of the trials we believe 
that four of the wheels, namely, the Madras, the Armstrong, 
the Close, and the Perkins wheels, were all in as service- 
able condition as when they started. Such is our general 
knowledge and belief respecting these wheels; but, slender 
as it is, we believe it is unshared in by the public, inasmuch 
as no report has ever been published. The results of these 
experiments would doubtless prove interesting in an engi- 
neering and scientific point of view, as well as to the general 
carrying public. They were carefully conducted, and very 
exhaustive as well as costly, and as the public have had to 
pay for them they are at any rate entitled to know the 
ultimate result, as well as to participate in any benefit de- 
rivable from the knowledge that might be gleaned there- 
from. We therefore have a right to ask that the details of 


these experiments be at once placed on record, and pub. 
lished for the public good. We append a progressive state. 
ment of the weights of the wheels supplied, the diameter 
being in each case 5 ft. : 
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The Phantom Company ... _... Tr 
The R. C. D. wooden Madras wheel 
Major Close ... ode eee tee 
Messrs. Sterne and Co, _... 
» _ Perkins and Sons... 
Colonel Clark ioe 
Superintendent of machinery 
Messrs. McNeill Brothers 
a Holmes Brothers ... 
Sir W. Armstrong ... ee oie 
Messrs. Brown, Marshall and Co. 
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ROYAL SCHOOL OF NAVAL ARCHITEC. 
TURE AND MARINE ENGINEERING. 

Tne seventh: annual dinner of this school took place on 
Tuesday 30th April, at St. James’s Hall, Dr. Woolley 
Inspector-General of the School, and Director of Education to 
the Admiralty, occupying the chair. Among those present 
were Lord Henry Lennox, M.P.; Mr. E. J. Reed, C.B,; 
Mr. Barnaby, President of the Council of Construction of 
the Royal Navy; Mr. Wright, Engineer-in-Chief of the 
Royal Navy; Mr. James Dunn, Chiet Draughtsman to the 
Admiralty ; Mr. C. W. Merrifield, F.R.S., Principal, and Mr, 
J. H. Cotterill, M.A., Vice-Principal of the School; Messrs, 
W. C. Unwin, B. Se., Baskcomb, and Penon, Instructors: 
Mr. W. H. White, Fellow of the School and Instructor in 
Naval Design; Mr. F. Elgar, of Earle’s Shipbuilding Com. 
pany; Lieutenant Ivanoff, of the Russian Navy; Mr. W. 
John, Lloyd’s Surveyor; Mr. A. Mircour, R.N., Mr. R. 
Senrett, R.N., Mr. J. Stanbury, Constructors’ Department, 
Admiralty, Mr. Adrian Vizetelly, Editor of the School 
Annual and Mr. John Yeo, R.N., &c. 

After the usual loyal toasts had been drunk, the toast of 
the evening, “ Prosperity to the Royal School of Naval 
Architecture and Marine Engineering, coupled with the 
names of Dr. Woolley and Mr. Merrifield” was given by 
Mr. White. 

The Chairman, in reply, referred to the disgraceful state 
of naval architecture in this country at the commencement 
of the present century, when the only decent vessels in the 

Royal Navy were those built on models taken from the 
French. The necessity of importing something like science 
into the practice of shipbuilding was strongly felt, and a 
school of naval architecture was in consequence established 
at Portsmouth. Both this and a second one, over which he 
had had the honour to preside, had produced many men 
eminent for their scientific abilities, but for some cause or 
other the late Sir James Graham had thought fit to abolish 
them both. He felt much pleasure in. being supported on 
the present occasion by two gentlemen who had been 
educated at the second school, Mr. Reed and Mr. Barnaby, 
whose names were known with honour over the whole globe. 
The present school had not been in existence long enough to 
give the students an opportunity of achieving such fame, but 
he was glad to see that they were following in the footsteps 
of those whose labours were now crowned with success. 
Rumours had reached his ears that the school would shortly 
be moved from South Kensington elsewhere, but so far from 
this proposed removal being evidence of its decline, he con- 
sidered it a proof that the Government fully recognised the 
value of such an establishment. For himself’, he felt assured 
that while it existed the Government would never be in want 
of persons capable of bringing all the resources of science to 
bear upon the construction of ships—a matter of the utmost 
importance to a nation whose pre-eminence depends upon 
the command of the seas. 

Mr. Merrifield felt that he could add little to what had 
fallen from the Chairman. He might say, however, that 
there was no probability of the immediate removal of the 
school to Greenwich. He could also assert on the best 
possible authority that when the removal did take place the 
school would in no respect suffer in importance. 

Mr. Sennett then proposed the health of the visitors 
coupling the toast with the name of Mr. Barnaby, who in 
replying expressed the pleasure he felt at being present at 
this dinner. He had seen a good deal of the students of the 
school at the Admiralty, and he must bear testimony to the 
valuable work they had done there. Mr. Reed had just 
threatened him privately with shortly bringing about another 
reconstruction ofthe navy. If he was successful there would 
be plenty more work for the students, which would, no doubt, 
be a very good thing for them, though he was afraid a very 
bad one for the tax-payers. So far as he himself was con 
cerned, he felt that he should not be doing his duty to his 
country if, when he quitted office, he did not leave behind 
him a body of trained ‘and skilful naval architects for the 
construction of the navy. 

Mr. Reed, in proposing the health of Lord Henry Lennox, 
referred to his lordship as having been one of the most ardent 
friends of the school from its very commencement. __ 

Lord H. Lennox, in returning thanks, said that both in and 
out of office he had always taken the warmest interest in the 
success of the school. With regard to what Mr. Barnaby had 
said about the tax-payers, it was his firm opinion that there 
was nothing the tax-payers cared s0 little about paying for 
as for the increase of the navy. His lordship concluded by 
saying that the students might rely upon his always exert- 
ing his influence on behalf of the Royal School of Naval 
Architecture, and of the glory and progress of the navy. 

The next toasts were the “ Inspector-General,” pro 
by Mr. Elgar; and the “ Instructors,” proposed by Mr. Black. 
The Chairman then gave the toast of “the Professions, 
coupling it with the names of Mr. Reed and Mr. Wright. 
Mr. Reed in replying alluded to the two professions being 
blended together in the toast in the same manner as they wert 
at the Admiralty, and this he said gave him an opportunity 





publicly expressing his thanks to Mr. Wright for the great 
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assistance he had rendered him while in office, in effecting 
their combination. A man, of course, must be very clever 
to be at the same time a good naval ‘architect anda good 
engineer, and he did not know any one who was both, yet in 
ite of this, he had thought it advisable that the same person 
thould be at the head of both the professions at the Admiralty, 
and thanks to Mr. Wright, the two branches were never con- 
ducted more amicably than whilst he was in office. The fact 
was that the mistake was made in putting a man into a posi- 
tion of which, he not only knew — but of which he 
fancied he knew a great deal. A gentleman occupying a 
a high official position, had thought it incumbent upon him- 
self to state at the time of his (Mr. Reed's) resigning his post 
at the Admiralty that as soon as he quitted the Government 
service he woul sink. into obseurity. However that might 
be, he left the Admiralty, knowing that he had done his 
duty while there, and he wished to tell those present that 
when once he considered a course of conduct well-founded, 
he never allowed any one to frighten him out of it. In con- 
clusion, he wished to bear testimony to the very great merits 
of Mr. Barnaby and Mr. Wright, and to the thorough dis- 
ition they had always shown to support him in his posi- 
tion during the time he was in office. : ; 
Mr. James 7 in acknowledging the compliment paid 
him, pointed out that marine ye had no cause to be 
ashamed of the progress made of late years in their profes- 
sion, even when it was compared with the advance that had 
taken place in naval architecture. 
The other toasts were the ‘‘ Former Students,” proposed by 
Mr. Wagham, and responded to by Messrs. John and Stan- 
bury, the “ Present Students,” and the.“ Foreign Students.” 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 
Glasgow Pig-Iron Market.—Since the last report a large 
amount of business has been done in the local pig iron 
market at somewhat varying prices. Up till yesterday the 
cash ranged between 92s. 7d. and 92s. 10d., the month’s 
price varying from 93s. to 93s. 44d. In D pe gs market 
there was more anxiety to sell diplayed, and business was 
done as low as 91s. 9d., closing rather firmer in the afternoon, 
buyers offering 91s. 9d. cash and 92s. 3d. one month, sellers 
asking 3d. per ton higher. The market has been steady to- 
day; 91s. 7d. to 91s. 9d. cash, paid for several lots; buyers 
over at 91s. 9d. cash prompt, sellers 91s. 103d. Quotations 
for makers iron are unaltered, The shipments of Scotch pi 
iron last week were—foreign, 17,263 tons; coastwise, 585: 
tons; total, 23,117 tons ; corresponding week last year 18,178 
tons. The increase for the year is now upwards of 85,000 
tons. During last week the deliveries from the pig iron 
stores amounted to 8974 tons, making, since Christmas, 
89,375 tons, in addition to 5000 or 6000 tons delivered out of 
the Canal Company’s stores. Several blast furnaces were at 
a standstill lately for want of coals. 


The Malleable Iron Trade—The condition of the finished 
iron trade is highly satisfactory. Specifications are arriving 
almost daily at some of the works. Workmen continue very 
scarce, and in some instances furnaces are out in consequence 
of thescarcity. The plate and angle iron mills are kept very 
busy, and it is reported that several large works have orders 
on their books which will keep them going six months. 
There is a very large quantity of puddled iron being brought 
into Scotland from Middlesbrough which shows that the 
forges cannot overtake the demands for the merchant mills. 
It is rumoured that ground has been marked off on the 
Milnwood estate, near Motherwell, for another new finished 
iron works. The proprietors of the new steel works, now in 
course of erection at Newton, near Glasgow, are unable to 
proceed as fast as they wish, and they are advertising for no 
fewer than 300 navvies. 


The Henderson Process—A report has been received to- 
day, I understand, from Mr. David Kirkaldy, regarding the 
samples of iron sent to him made by the Henderson fiour- 
spar process from Clarence pig iron. The report bears that 
breaking strength is 28 tons per square inch, the Government 
stan being 22 tons. 


Co-operation on a Large Seale in the Engineering Trades. 
—It may incidentally be mentioned that a movement has 
been commenced in Glasgow which has for its object the 
establishment of an engineering and boiler-making business 
on the co-operative principle on a large scale. Itis pro 
in the meantime to commence with a capital of 50,000/., in 
shares of 17. each. 


The Institution of Engineers and Shipbuilders in Scotland. 
—The annual meeting of this institution was held last week 
in the hall of the Institution, Mr. David Rowan in the chair. 
Mr. R. B. Bell, C.E., was unanimously elected president for 
the ensuing two sessions. The institution meee awarded to 
Mr. Peter Carmichael, Dundee, for his paper on the “ Burst- 
ing of Two Steam Boilers by Hydraulic Pressure,” was pre- 
sented. Papers were read on the “Manufacture of Cast 
Steel,” by Mr. B. D. Healey, Swansea ; on “A Rule for De- 
termining the Areas of the Safety Valves of Steam Boilers in 
Relation to their Power and Workin Pressure,” by Mr. 
James Howden, marine engineer, Glasgow; and on the 
Expansion of Water,” by Mr. Alexander Morton, Glasgow. 
Discussions followed, and votes of thanks were awarded the 
authors of the papers read. 


nen Engineering Works, Paisley —Messrs. Fullerton, 
odgart, and Barclay, engineers, Paisley, have lately erected 
on the Renfrew Road a large engineering works, which is 
rapidly approaching completion. The principal building, 
Consisting of three floors, is 170 ft. in length, the ground floor 
being 90 ft. wide, and the others half that width. A tra- 
Velling crane has been erected at the top of the building ; it 
will be worked by steam power, and is capable of lifting 20 
> lway communication will be made at the 

works for the receipt and despatch of goods. The firm 
ve at present in hand very heavy contracts. 


New form of Miner's Safety Lamp.—At the closing meet- 
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ing of the session of the Philosophical Society of Glasgow; 
held last week, Dr. A. R. Irvine showed some experiments on 
a new variety of singing flame, and described and experi- 
mented with a new miner's safety lamp, which involves the 
application of that flame. The — excited a great 
amount of interest among the members. 


Proposed ‘Submarine Line between Scotland and Canada 
vid Iceland.—The Danish war steamer Fylla, which sailed 
some days ago from Copenhagen for the Faroé Islands and 
Iceland, has been ordered by the Danish Government to 
take soundings, and survey landing places for the submarine 
telegraph line intended to connect Scotland, vid those islands, 
with Canada. 


New Contracts for the Peninsular and Oriental Steam- 
ship Company.—It is reported that Mr. William Denny, 
of Dumbarton, has just concluded contracts with the P. and 
O. Company to build four new steamers of large size for 
them. Messrs. Caird and Company, Greenock, have several 
vessels on hand for the same company. 


A Marine Novelty for the China Trade.—A contract has 
just been booked by Messrs. Alex. Stephen and Sons, of the 

inthouse Shipbuilding-yard, for the construction of a paddle- 
steamer for the Canton river trade. The structural arrange- 
ments of this vessel will be somewhat peculiar. She will 
have three decks, the lower being the main, and the upper 
being the hurricane deck, while between these there will be 
an intermediate deck in which cargo will be stowed. Inside 
the saloon, which will be 200 ft. in length, accommodation 
will be provided partly for Europeans and partly for Chinese. 
The berths of the Europeans will be close, those of the natives 
will be open. There will be a promenade 4 ft. wide entirely 
round the vessel, and over this promenade the hurricane 
deck will project in such a manner as to protect passengers 
from the severity of the weather. Fitted up in first-class 
style, the vessel will be a most elegant specimen of the 
builder’s art. She will be of exceptionally light draught, 
drawing only 6 ft. 6 in. of water. 


Munificent Gift to the Chair of Civil Engineering and 
Mechanics in the University of Glasgow.—The ceremony of 
conferring University degrees and awarding prizes to the 
students who had distinguished themselves during the sessiun 
1871-72 took place to-day, and advantage was taken of the 
opportunity thus afforded to announce an act of great 
munificence on the part of the widow of the late Mr. John 
Elder, the eminent shipbuilder and marine engineer. The 
Very Reverend Principal Barclay announced that Mrs. Elder 
had resolved to set aside the sum of 5000/. as a arugrementany 
endowment in connexion with the Chair of Civil Engineering 
and Mechanics, in commemoration of her husband, Mr. John 
Elder, engineer and shipbuilder, and in acknowledgment of 
the high respect in which the late Mr. Elder held the present 
distinguished incumbent of the Chair (Professor Macquorn 
Rankine). The Principal went on to say that the Regius 
Professors of the University, as they were called, are most 
miserably endowed, and he trusted that this munificent 
example would be followed by others. 


Tron Ore in the South of Scotland.—Messrs. Pearson and 
Knowles, Wigan, have just taken a 31 years’ lease of the 
minerals on the estate of Mabie, four miles south of Dumfries. 
The estate has lately been prospected for minerals, and it is 
believed that it contains large quanties of iron ore. Before 
long, there will doubtless be several hundred miners busily at 
work at Mabie. 








NOTES FROM THE SOUTH-WEST. 

Nantyglo and Blaina Iron Works Company. — The 
puddlers and firemen employed at the Nantyglo Works gave 
notice on Monday for an advance of 20 per cent. The notice 
will expire on Monday, May 27. 

Totnes and Ashburton Railway.—This line was opened for 
traffic on Wednesday. A public demonstration took place on 
the occasion at Ashburton. 


The Severn Tunnel Scheme.—It is believed that the 
directors of the Great Western Railway are in earnest in 
supporting this project, and when once the Bill is obtained 
energetic steps are likely to be taken to test the practicability 
of burrowing for railway purposes under the Severn. 


Great Western Railway—Commencing with Wednesday 
a special service of passengers trains came into operation 
upon the main line of the Great Western Railway between 
Gloucester and New Milford, and will continue until the 
narrow gauge is laid down between Milford and Grange 
Court. The branch line from Swansea to Landore was closed 
on Wednesday, and will remain so until the alteration of the 
gauge is completed. The branch from Johnston to Milford 
was also temporarily closed for traffic on Wednesday. The 
gauge of the branch from Portskewett station to Portskewett 
pier will probably be altered without any interference with 
the traffic. On the completion of the conversion between 
Grange Court and New Milford, the gauge will be altered 
between Swindon and Gloucester. 


Bristol Dock Schemes.—The town clerk of Bristol has 
received a voluminous report from Mr. Stevenson, C.E., and 
Mr. Ball, accountant, in reference to an inquiry prosecuted 
Wy those gentlemen on behalf of the Board of Trade, and on 
the application of the Town Council, as to the Avonmouth 
Docks and Portishead Docks. ‘The report concludes as 
follows :—‘ The result of our inquiries may be thus briefly 
stated: (a). That both of the proposed undertakings are 
fitted to effect the object in view, viz., the reception, accom- 
modation, loading, and unloading of ocean-going steamers, 
and sailing vessels of large dimensions. (b). That both of 
the companies have available parliamentary powers to raise 
capital sufficient to complete the undertakings with all neces- 
machinery and works. (c). That the pecuniary con- 
ditions of each of the companies, assuming that the present 


subscribers fulfil the conditions of their respective engage- 
ments, may be stated as follows:—The Bristol Port and 


Channel Docks Company, whose works are in progress, is in 





lat, 





a position to p its undertakings under the existing 
contracts, The Bristol and Portishead Pier and Railway 
Company, whose dock works are not yet contracted for, 
must, in order to be in a financial condition to complete its 
undertaking, obtain further subscriptions to its share capital 
to the extent of 118,0007. 


.—The Prince Albert, 4, ironclad 
been put into No. 1 dock, Devonport yard, to.ba' 
made good. The propeller, shafting, &c., of the. 
have been repaired at Portsmouth. Extensive " 
boilers will not be completed until the middle of May. In 
the course of June the ship is expected to be ready for sea, ~ 


The South Wales Colliers.—As stated last week, a meeting 
of miners’ delegates from the Aberdare and Rhondda Valleys, 
and the members of the Steam Coal Colliery Association, was 
held at Cardiff eplerieg went to discuss the wages question. 
The Chairman iMr. J. Nixon) intimated that the alteration 
requested in wages could only be made when there was a 
general rise, and not when there was an individual or par- 
ticular rise. The masters could not depart from a general 
agreement entered into some time since. Wages were not 
dependent upon the price of coal at Cardiff, but upon the 
wages paid by the ironmasters, who gave a tone to the whole 
question. 


Cardiff Docks.—The new dock, which the Marquis of 
Bute’s trustees are constructing at Cardiff, is expected to 
involve an outlay of 500,0002. . 









FOREIGN AND COLONIAL NOTES. 
Canadian Ferries.—The Grand Trunk Railway Company 
of Canada has ordered a commodious ferry boat for use at 
Sarnia. The boat will be large enough to transport a pas- 

senger train. , 


A Bridge for the Golden Horn.—An iron bridge across 
the Golden Horn at Karakeiu has been nearly completed, 
only a small fap remaining to be filled up in the centre. 
The bridge will accordingly be shortly ready for traffic. 


Railways in New South Wales.—The extension of the 
Great Western Railway of New South Wales is making con- 
siderable progress, Mr. Taviell, the contractor, having applied 
himself with energy to the earthworks. It is ex that 
the opening of the line to Macquarie Plains will be effected 
within the period prescribed by the Colonial Minister of 
Public Works. 


New Zealand Telegraphy.—Telegraphic communication is 
expected to be established this month between Auckland and 
Tauranga. A ~~ % > wire is to be at once erected between 
New Plymouth and Stony River; Mr. Black will carry out 
the work. At the last dates the tents and other appliances 
were on their way to the scene of operations. 


Tin in New South Wales.—Tin has been discovered in the 
northern portion of New South Wales. The localities in 
which a have been discovered are at present confined 
to the Macintyre river, where deposits of ore, mixed with 
alluvium and of stream tin, have been struck over an area of 
10 miles by 12; and to the Oban district, on the first fall 
from the high table land of New England down to the 
Clarence river. In the latter locality it has been almost 
exclusively stream tin which has been hit upon, 


Bombay Harbour Defences.—Colonel Fraser, C.B., secre- 
tary to the government of the North-West Provinces, 
D. P. W., Irrigation Branch, has been deputed to Bombay, 
to assist the commission appointed to examine the harbour 
improvements and defences. Colonel Fraser will await in 
Bombay the arrival of Lord Northbrook. 


Mining in Turkey.— Herr von Schverzenbach, chief 
engineer of the Turkish Mining Company (Société Miniére de 
l’Empire Ottoman), and M. Rizol, one of the managing 
directors, have left Constantinople for the provinces, for the 
purpose of inspecting certain mines upon which the com- 
pany proposes to commence operations. 


Turkish Railways.—In addition to two locomotives re- 
ceived from Glasgow, five Belgian engines have been landed 
at the Stamboul Railway quay, for the service of the Rou- 
melian and Asiatic lines. M. Pressel, ex-chief engineer of 
the Roumelian Railway Company, and now in the service of 
the Turkish Government, in connexion with the Ministry of 
Public Works, has left with a select staff for Angorah, to 
personally survey the line of country over which it is pro- 

sed to extend the railway system in that part of Asia 

or. 


Canadian North Shore Railway.—The contract for the 
construction of this railway has been awarded to Messrs. 
Dunlap, Smith, and Keith, of Chicago. The line is to cost 
7,000,000 dollars, and it is to be completed in the course of 
18 


The Lower Ganges Canal.—In consideration of the 
financial prospects of the scheme, the supreme Government 
of India is said to have approved of proposals with reference 
to the Lower ges. The work will involve an outlay 
estimated at 1,825,845/. 


Telegraphy in Western Australia.—The works of the 
Western Australian Electro-Magnetic hari Company 
have been pushed forward with vigour, under the energetic 
superintendence of Mr. Fleming. The wire has been com- 
pleted to the southward, as far as Bunbury, so that tele- 

phic communication may be said to have been estab- 
fished between the port, the metropolis, and the towns of 
Pinjarrah and Bunbury. 


A Great Canadian Bridge.—Mr. Wise has completed a 
survey and soundings for a proposed railway bridge over the 
Ottawa river, above the Chaudiére. He reports a feasible route 
in line with Amelia Island between the two shores. 
bridge will be 3400 ft. long, 2000 ft. of which will be, how- 
ever, on land. The river is rather shallow at the point at 
which it is proposed to crows it, and it is i certain 
that the bridge will be on the line indicated. 
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STEAM LAUNCH FOR THE RIVER GANGES. 


CONSTRUCTED BY MESSRS. YARROW AND HEDLEY, ENGINEERS, LONDON, 


illustrated above, was recently 

built by Messrs. Yarrow and Hedley, engineers, of ow in 
the fulfilment of an order given by the Maharajah of Vizian- 
who wished to present the vessel to the city of Benares, 


agram, 
and to place it upon the Ganges, where it should ply as a 
boat. 


fi 
“The launch is 40 ft. 7in. long and 7 ft. 7 in. beam, these 
somewhat eccentric dimensions having been determined upon 

y the Maharajah, who considered that uneven dimensions 
would bring “luck” to the vessel. The draught, when in 
working trim, is 3 ft. aft, the hull is of teak, coppered, and, 
as shown in the sketch, a small cabin is fitted up forward. 
The boiler, which is adapted to burn wood or coal, is tubular, 
with a return flue, and the engines, which are direct-acting 
with inverted cylinders, develope 16 actual horse power. The 
weight of the vessel in working order is 6 tons, and it was 
shipped complete on the deck of the s.s. Emblehope, and 
despatched lately to Caloutta. The day before it was put 
on it was tested for Leas when a continuous rate of 
9 miles an hour was obtained. 

The capacity of the boat is equal to 30 passengers, and 
the ave daily expenses of working her in this country is 
lds. In ia, of course, the cost would be more. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MippiEesproven, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a fair 
average attendance on Change at Middlesbrough. Prices 
were but no advance was made. No. 3 is still quoted 
at 95s. per ton, but there really is no uniformity observed in 
selling pig iron. In the present feverish state of the trade 
the price actually paid for iron altogether depends upon cir- 
cumstances. Buyers requiring iron for immediate delivery 
will pay almost any price for it, so as to save demurrage. 
are very heavily sold, and are still in arrears with 
their contracts. There are those who believe that prices will 
yet advance considerably, but others think that this will 
apply to some extent during the shipping season, after 

wie quotations will recede. Materials are still scarce. 


The Finished Iron Trade.—If workmen were disposed to 
earn more money by labour, they could easily do so at 
resent, every manufacturer complaining that he cannot get 
is mills furnaces kept going as regularly as he wishes. 
There is a great deal of werk pied in the North of Eng- 
land, and manufacturers are exceedingly anxious to get 
through their contracts without loss of time. Prices are re- 
munerative, and both masters and men should now be as in- 
dustrious as possible. But at Middlesbrough, as well as at 
other a portion of the iron workers believe that the 
should enjoy a greater share in the profits without any ad. 
ditional work, and have applied for an increase of wages. 
The New Blast Fwrnaces.—Rapid progress is being made 
with the erection of the new Siesd Seman in the Middles- 
brough district. Some of them will soon be ready for work. 


The Mines and the Miners.—To-day (Wednesday) a mass 
meeting of ironstone miners is to be held at Skelton, near 
Guisbro’, to consider the question of wages. The men desire 
an advance. It is to be oped that whatever they request 
will not bind them to a hard and fast line, precluding further 
negotiations without a strike. We should prefer seeing them 
meet the masters, and having discussed matters with them, 
should they fail to agree, er the question to arbitration. 
A strike on a thoroug pay scale amongst the Cleve- 
land ironstone miners, would just now be a positive calamit 
to the whole of the north of England, and would be felt 
seriously in different parts of the world. 

Bngineering.—There is a great deal of marine work on 
hand ; ——~y 3 fact, than the various establishments at 
Newcastle, Gateshead, Sunderland, Hartlepool, and Stockton 
ean turn out. The other branches of engineering are in a 

i state. 





Danks's Furnace.—Since our last notice of Mr. Danks, and | ground the circumference of the wheel between the rigid 


| centre and a series of shoes, which are secured to the wheel 


the patent rights he claims for his fu , matt in 
statu quo. bly little more will be heard of the Welsh- 
men who boasted that they would build Danks’s furnaces, and 
puddle iron without paying him the royalty he claims. 

The Coal Trade.—It is with difficulty that the wants of 
the Cleveland iron makers are supplied. Indeed, there are 
many cases of serious inconvenience and loss arising from the 
weny one Suny one cuseadingyy igh and ato thely to 
be as the shipping season advances, as the pig iron 
will | regular supplies of fuel must be 
apmenell ee am 0.sunaus pen 

ut intro- 
duction of coal-cutting machines will slter this state of affairs. 








RECENT PATENTS. 

Tue following specifications of completed patents are all 
dated within the year 1871 ; and that year should be given 
in ordering them, at the annexed prices, from the Great 
Seal Patent Office, Chancery-lane. 

(No. 977, 84.) Thomas Cocker, of West Houghton, 
patents a mode of distributing the gummy fluid used in 
finishing silks, the plan being also applicable to damping 
paper, &c. According to this plan, the liquid to be dis- 
tributed is placed in a trough extending across the machine, 
this trough being provided with a number of small suction 
tubes placed vertically, or nearly so, at suitable intervals 
apart. Above one side of the trough, and parallel to it, is 
placed a main pipe having a series of horizontal branches— 
one to each suction tube, these branches each terminating 
in a small nozzle situated immediately over the suction tube 
to which it belongs. On a blast of air or steam being dis- 
charged from these nozzles a partial vacuum is formed in 
the suction tubes, and the liquid thus raised is blown off 
the tops of the suction tubes by the jets of air or steam, and 
distributed in the form of fine sprays over the fabric or 
material to be moistened. 

(No. 980, 1s. 8d.) David Grey and Max Eyth, of the 
Steam Plough Works, Leeds, patent an arrangement of 
traction engine in which the motion is communicated from 
the crank shaft to the driving axle by a system of epi- 
eycloidal gearing. The arrangement is very ingenious and 
compact, but as we propose to illustrate it shortly we shall 
not enter into a description of it here. 

(No. 981, 10d.) George Wightwick Rendel, of Newcastle- 
upon-Tyne, patents improvements in the constructive details 


hides, skins, &c., by subjecting them to contact with a 
current of air from which the moisture has been extracted 
by passing it through chloride of calcium or other dessi- 
cating material. This system of drying appears likely to 
be of special value in cases where it is desirable to avoid 
exposing the substances to be dried to an elevated tempera- 
ture. 

(No. 1029, 2s. 10d.) William Conisbee, of Herbert’s- 
buildings, Waterloo-road, patents arrangements for render- 
ing printing machines suitable for printing from engraved 
intaglio plates. We could not describe these plans briefly. 

(No. 1033, 8d.) Benjamin Harlow, of Macclesfield, 
patents the use of metal chills of such shape, and so placed 
in the moulds used for casting flanged pipes as to form in 
the flanges annular recesses suitable for the reception of 
elastic or other joint rings. The chills may be either fixed 
to the core bar or to the barrel of the mould. 








PRIVATE BILLS IN PARLIAMENT. 

On Thursday last the Lord Mayor of London—Sir J. S. 
Gibbons, Bart.—gave evidence in support of the preamble of 
the Mid-London Bailway Bill. He stated that property was 
increasing in value every year in the City of London, and 
would continue to doso. He should, therefore, advise that 
the Mid-London scheme be carried out as early as possible. 
The Salters’ Company had doubled their rentals in ten 
years in the City. In his opinion, if Parliament sanctioned 
the scheme, the public would at once take it up, and no 
doubt the Corporation would assist if it was a public im- 
provement. Mr. Charles Lee and Mr. Francis Fuller, sur- 
veyors, were then examined, and the promoters’ case was 
closed. Mr. Joseph William Bazalgette, engineer to the 
Met litan Board of Works, was then called. He said it was 





of self-propelling submerged torpedoes, these improv ts 
referring to an arrangement of air vessels for maintaining 
the torpedo in a horizontal position, the admission of air to 
these vessels being governed by a pendulum. A mode of 
driving such torpedoes by the action of a reciprocating disc 
propeller is also included in the patent. 

(No. 993, 6d.) George Spencer, of 77, Cannon-street, 
patents modes of constructing silos for storing grain, &c., 
an arrangement of furnace for deoxidising the air con- 
tained in such silos, and some general details connected with 
this system of storage. 

(No. 996, Is.) Alexander Mackie, of Warrington, patents 
the arrangement of “logo” perforator illustrated and de- 
scribed by us on page 150 of our last volume, and some 
other modified arrangements for perforating the paper strips 
used in connexion with his type posing hi 

(No. 999, 10d.) Edward Robert Austin, of 10, Strand, 
patents modes of facilitating the sinking of cylinders for 
piers, &c. 
pended vertically between a pair of pontoons, or within a 
well formed in a single pontoon, and it can thus be floated 
to its destined site, and then lowered into its place by 
the aid of hydraulic or other suitable lowering gear pro- 
vided for the purpose. 

(No. 1001, 1s. 2d.) Joseph Tall, of Lawson-street, Dover- 
road, patents making roofs of iron ribs curved so as to form 
a kind of gothic arch, these ribs being placed about 2 ft. 
apart, and connected by suitable struts, while these struts 
are interlaced with hoop iron or netting, and the whole 
covered inside with mortar or plaster, and externally with 
stucco, or some composition which will resist the wet. This 
mode of constructing roofs appears likely to be of service in 
many cases. 

(No. 1005, 8d.) William Mackinder, of Mere Hall, 
Branston, patents a form of elastic wheel for traction en- 
gines, in which the elasticity is gained by the employment 
of a number of ordivary laminated steel springs disposed 





by shackles. The arrangement is complicated, and does 
not appear fit to withstand the rough usage to which such 
wheels would be exposed in practice. 

(No. 1024, 10d.) John Thomas, of 7, St. Paul's- 
terrace, Newport-road, Middlesbrough, patents an arrange- 
ment of rotary puddling furnace, the peculiarities of which 
it would be impossible for us to describe within the space 
available here. We hope, however, to have something more 
to say of this furnace at some future time. 

(No, 1028, 4d.) William Campbell Eyton, of the 
Albert Iron Works, Warrington, patents modes of drying 


According to these plans each cylinder is sus-_ 











found that the construction of railways, underground rail- 
ways especially, had very seriously delayed the execution of 
ublic works. The Metropolitan District Railway delayed 
or upwards of two years the completion of the Thames 
Embankment. Afterwards, b Fane Oy abandon the 
Mansion House line, the had elayed the cone of 
Mansion House-street. The Waterloo and Whitehall Rail- 
way commenced their works underneath the river, and 
across the Embankment, and they so seriously delayed the 
works of the Thames Embankment that the Metropolitan 
Board of Works were obliged to undertake those works 
themselves in order to get on with the Embankment 
works, and they have not yet been recouped the expenses 
they were put to. The same difficulty was found in 
connexion with the East London Railway. They ob- 
tained their Act at the time when the low level sewer 
upon the north side of the river was being constructed, 
and their level so interfered with the sewer as to render 
it necessary to divert the line of the sewer, and to carry it 
by an entirely different route. Those works again were very 
seriously delayed, and the Metropolitan Board of Works also 
had to them out at their own cost, and there isa sum 
of between 30,000/. and 40,0002. now due to the Board from 
the railway company for the works as executed by them. 
Again the London Central Company obtained an Act, which 
J 
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was not carried out. The great m the Metropolit 
Board of Works felt to the sanctioning of lines of that kind 
was that, if sanctioned without the prospect of being carried 
out for many years, they hampered the completion of public 
works with which they more or less interfered. To apply 
that to the Mid-London line, it crossed at right angles the 
main lines of the main sewers, and if hereafter, as was pro- 
bable, it became to extend, or enlarge, or rebuild 
some of those sewers, they would have, so long as the powers 
of the Mid-London Railway existed, to be reconstructed with 
reference to that line at greater cost, and be less effective 
than if there were no such line intersecting the route. 
case of the Metropolitan Board of Works in b opPotihe ( was 
subsequently proceeded with, until, on Wednesday, the - 
mittee stated that they should require further evidence w! 
to the Snancial position of the scheme, the case being 
ad until Monday next. = 
Thursday week the oppositions to the Canterbury - 
Herne Bay Railway Bill were withdraw. — eae 
— ilwa preamble was ‘ov 
On Friday the preamble were proved ofthe South — 
Railway, Devon and Cornwall Railway, South Devon Rail- 
way, Great Northern Railway (No. 1), Great Western * 
way, Swansea \ and the Caledonia 
way (additional powers) Bills. 
On Tuseday the | me of the Thames Embankment 
North Bill was declared to have been proved. 
On Wednesday, in the ense of the Pneumatic Dispatch 


Company’s Bill, the opposition wes withdrawn. 
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THE EFFLUX OF ELASTIC FLUIDS. 
To rue Epitor oF ENGINEERING. 

Srr,—Let the nozzle, ACEF DB, of which the part 
A BC Disa conic or conoidal frustrum, and the part N isa 
straight tube, be the exact form a — would take when 
discharged through an orifice, o=A B, in a thin plate, if 


there were no nozzle outside it, and let this nozzle be affixed 


FICc.1. 








to an orifice in the side of a tank. Then, as I said in m 
letter published in your number of April 19th, if the tan 
were filled with a liquid at the pressure p,, when the outside 
pressure was p,, the pressure in the tube, N , would also be p,, 
whatever — be the pressure inside or outside of the tank, 
and the liquid being non-elastic in the sense of the word that 
distinguishes its condition in that respect from that of a gas, 
its density in the tube, N, will be the same as in the tank. 

2. The force which produces the velocity in the outer part, 
N, of the nozzle, is due to the difference of pressure in the 
tank, and in the tube, N, which, according to the previous 
paragraph, is with liquids, the whole difference of the pres- 
sures inside and outside of the tank. 

3. Again, as stated in my last letter, if the tank is filled 
with a gas at the pressure p,, and the density d,, when the 
pressure outside of the tank is po, and if the gas in the outer 
part, N, of the nozzle has the density d,, and the pressure 
Po: then, if the force producing velocity into N is the same 
as it would be with a liquid under similar circumstances, the 
velocity would be that which a liquid of the [density d; 
would acquire if the pressure in the tank were p,, and out- 
side of it po, for the density of the effluent fluids would be 
equal, and the forces producing velocity would be equal, and 
thus far we have seen no*reason why the latter should not 
be equal ; but if the discharging forces, and the section of 
the stream or jet, and the densities of the fluids in that jet, 
are all respectively equal, the velocities must be equal, for if 
one velocity were greater than the other, we should have 
equal forces acting for equal times, and producing different 
amounts of momentum, which is impossible, according to one 
of the first principles of mechanics, viz., that the force x by 
the time is proportional to the massXby the velocity. A 
good deal of this is repetition, but to connect it with what 
follows, I did not see how to avoid it, especially as I don’t 
think what I said in my last letter on this point was suffi- 
ciently clear. 

4. According to the previous paragraph, the velocity of a 
gas through the outer part of the nozzle would be that which 
a liquid of the density d, would acquire if the inner and 
outer pressures were equal to those of the gas, whereas a 
liquid of the density d, would flow ata smaller velocity in the in- 
verse ratio of the square roots of the densities, that is to say, the 
— of a gas of the original density, d,, through the outer 
part of the nozzle would be greater than that of a liquid of 
thesame density in the tank in the ratio of Vd, to Wd,, and if 
we neglect the cooling caused by the expansion, that would 


be in the ratio of AV Pp, to V Po therefore, if V were the ve- 
locity that a liquid of the density, d;, would acquire, then the 


velocity of the gas would be Vx~2; but as the density 


of the gas at this velocity would be less than that of the 
liquid in the ratio of p, to ,» the quantity or weight, W, 
that would be discharged of the gas would be equal to the 


weight that would be discharged of a liquid x ed xe 
oy Po 1 Po 


1 
5. if a liquid has the density of water, and if the pressure in 
the tank is 1 Ib. per square inch greater than the pressure out- 
side of it, the theoretical velocity is 12.2 ft. per second, which 
would discharge 318 lb. per minute through a square inch, 
and for any other liquid of the specific gravity, d), the weight 
would be the above amount multiplied by Wd,, and if we 


multiply that quantity by W°, as explained in the previous 
1 
paragraph, we get the diecacege of a gas of the initial 
specific gravity, d,, equal 318 Va,V ppv 5? = 318 
I 


ee 
Vv a V Po(P:—Po) lb. per square inch per minute. 


6. If the discharging force expelling a were the same 
as that which gives velocity to a liquid when the correspond- 
ing pressures in the tank and outer part of the nozzle are 
alike, the above formula could not hold good, or at least 
would involve an absurdity if the pressure in the outer part 
of the nozzle were reduced below half of P,, but I shall now 
proceed to show that the discharging force in the case of a 
gas must be less than in the case of a liquid with like pres- 
sures in the tank and in the outer part of the nozzle, and that 
if the inner pressure is constant, while the outer pressure is 
gradually lowered, the force expelling the gas will increase 
at @ slower rate than the force expelling the liquid. 

: 7. Assuming that Fig. 1 represents the exact shape that a 
iquid would take when flowin through the orifice, 0, in the 
side of a tank, let us first examine why it takes that shape, 
and what are some of the effects of taking that shape. I 


have purposely caricatured the form that a liquid does take, 








and in what follows I do not go into minute details. I take 
the section of the smallest part of a jet to be five-eighths of 
the area of the orifice, and the velocity in that smallest part 
to be the theoretical velocity due to the head. 

8. The section of the stream diminishes from the orifice to 
the smallest part of the contracted vein, therefore the 
velocity ; therefore there is an internal pressure in 
the whole of the vena contracta, which is greater than the 
pressure outside the tank. Now reason backwards, Ist, 
there is an internal pressure greater than the outer pressure 
in the whole of the vena contracta, therefore, 2nd, the velocit 
must increase as the liquid passes through it, therefore, 3 
the section of the stream must decrease, therefore, 4th, there 
is no pressure on the conic or conoidal frustrum A CDC, 
therefore, 5th, the discharging force is the same with the 
nozzle as without it. 

9. The third link in the above chain brings out the fact 
that it is the internal pressure in the vena contracta, that is 
the cause of it. I have, elsewhere, proved that the concen- 
tration of the particles from all directions to the orifice, which 
is always assigned as the cause of the vena contracta, is really 
the cause of the vena contracta being so large as itis, yet the 
fallacy is still repeated in the latest books I have seen on the 
subject. . 

10. Though it has little if any connexion with the imme- 
diate object of these letters, I take the opportunity of show- 
ing here that the pressure exactly in an orifice in a thin 
plate, when a liquid is being discharged through it, is very 
nearly half the total pressure. The area of an orifice being 
represented by 8, and the smallest part of the vena contracta 
by 5, the pressure being unity, the discharging force will be 
twice 5, or 10, that is one-fourth more than the area of the 
orifice multiplied by the pressure. Now the liquid that 
passes through the vena contracta is the identical quantity 
that passes through the orifice, and its velocity through the 
orifice is {th of its ultimate velocity, therefore, the total force 
which produces velocity up to the orifice is §th of the total 
discharging foree, therefore, the resistance or retarding force 
in the orifice is jth of the total discharging force, and as 
the latter is 3th more than the area of the orifice x by 
the total pressure, the retarding force in the orifice is th of 
14=}4th of the area of orificexby the pressure, or the 
area of the orificexby }§th of the pressure, and as the 
whole resistance there is in the orifice, the pressure must be 
}4th of the total pressure. The pressure referred to in this 
paragraph is the difference of the inner and outer pressures. 

11, The amount of work represented by the same weight 
at different velocities is as the square of the velocities, from 
which it follows that when a liquid is discharged from a tank 
through a plain orifice in a thin plate, the work done inside 
the tank is only 24th of the total work of producing velocity, 
that is to say, about 40 per cent. of the work is done inside 
the tank proper, and not less than 60 per cent. in the vena 
contracta. 

12. The three preceding paragraphs are a digression from 
the immediate question. It was stated in paragraph 8 that 
in the case of a liquid discharged through a plain orifice in a 
thin plate, the velocity increased outside the orifice, and 
therefore the section of the stream decreased, and if Fig. 1 
represented the exact form the liquid would take, all the 
pressure would be taken off the conic or conoidal frustrum, 
ACDB. Now in the case of a the velocity may in- 
crease without diminishing the section of the stream, and I 
think we should be far wrong in saying that it would be 
impossible with an expansive fluid to keep an internal pres- 
sure in the conoidal frustrum, and yet have no pressure on 
the sides of the frustrum; in any case, the reason for the 
vena contracta disappears; and therefore we must conclude 
that there will be considerable pressure on the frustrum, and 
whatever pressure there is, there is so much by which the 
discharging force expelling a gas is less than the correspond- 
ing force in the case of liquids. 

13. Again, it is perfectly certain that with indefinitely 
small differences of pressure, the expansion being indefinitely 
small, the condition of a gas is indefinitely like that of a 
liquid, as far as this point is concerned, from which it follows 





that lowering the outer pressure will increase the eer g | Pp 


force at a slower rate when a gas is being dischar; 


in the case of liquids; and it would also follow from this | P488es 


that the maximum discharge of a gas would be obtained 
when the outer pressure was considerably above half the 
inner pressure. 

14. The experiments which I made last year do not bear 
out this conclusion, and I have little hesitation in affirming 
that the fault does not lie with the experiment; but I leave 
it to better heads than mine to explain where the hitch is. 

15. Years ago, I hardly know how many, I tried a number 
of experiments on the discharge of steam, not on my own 
charges, as Mr. Wilson appears to have done, but at the ex- 
pense of a colonial government, who happily neither coun- 
tenanced it nor discountenanced it (the expense), for they did 
not know anything about it ; however, I published an account 
of the experiments, and in The Engineer af October 1, 1869, 
I gave formule and tables for calculating the weight of steam 
that would be discharged under given conditions. My ex- 
periments were objected to for a variety of reasons, many of 
them very silly, though coming from far more acute heads 
than mine. One objection alone of any weight was advanced 
against the principle of my experiments. I knew that objec- 
tion existed before my attention was drawn to it by others, 
but I also knew, or thought, it was a very trifling objection 
compared with what was attempted to be made of it, and 
under this belief I stated in The Engineer referred to, that I 
felt confident my formule and tables would not be more 
than one per cent. wrong. Last summer I tried experi- 
ments with far more accurate gauges, all of them 
tested, and none of them were in my previous experi- 
ments. I also bestowed far more attention on the details, 
and I removed the only one tangible objection advanced 
against the principle of my first experiments. For the pur- 
pose of calculating the weights discharged, I used the best 
tables I knew of, of the densities of steam, and gave a coefficient 
of 300 to my fundamental formula. The results of all my 
extra teouble and care, and the removing of the one objection 








to first experiments, which many, who ought to have 
knowa better aid made my experiment utter useless, is 
o., Ghee Sas le of the densities of steam, 
have to increase my coefficient from 300 to 30}. i 
bairn’s experiments have given a different value 
for the density of steam, which i ly affects my 
formule, but not affect the question of the reliability of 


my ex ta. 

16, estimate of the weight of steam di in 
cota ae from the amount of heat 
imparted toa ite quantity of water, but in the first set of 
experiments the variations of the outer pressure was obtained 
by blowing steam through an orifice in a disc re 
pipe, and ge an size of the outer pipe which 
the steam into the cistern of water, by which means I would 
get aconsiderable vacuum as the outer pressures, but the 
objection that I have referred to as the only ible one, was 
that as the pressure in the outer pipe varied in ¢ parts 
of it, it was doubtful whether the pressure immediately out- 
side of the disc in which was the orifice corresponded exactly 
with an equal pressure in a large vessel. 

17. With my first experiments I could alter the outer 
pressure but could not regulate it. With my last years 
experiments I discharged into a considerable-sized chamber 
in which I had no means of producing 
pressures were regulated by a loaded valve which I could 
ae fe leasure, so that the range was more limited ; but I 

far better means of constructing a curve corresponding 
with the disc at the various outer pressures, and the 
result arrived at is that the maximum discharge of steam 
with a given inner pressure is so nearly when the outer 
pressure is half the inner pressure, that I cannot say it is 
either above or below the half. 

18. It is obvious that, for the settlement of this point, ex- 
perimenting with a constant inner pressure and variable 
outer pressures has a great superiority over the reverse pro- 
cess, inasmuch as it gets entirely rid of the questions of the 
density, and the total heat of steam at different pressures. 
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19. The diagram, Fig. 2, represents in section the instru- 
ment I used in my experiments last year for regulating the 
outer pressures. hen the steam leaves the boiler it 8 
downwards through a vertical tube into a vessel which I 
shall call the drying chamber, which is a cylinder about 4 in. 
diameter, and 1ft. long, placed vertically. The induction 

wowards several 


ipe is 1jin. diameter, and 
steam leaves it, and 


into the outer pressure chamber, Fig. 2, by a hori- 
zontal pipe, AA, also 1}in. diameter, and situated above 
the level of the end of the induction pipe into the drying 
chamber. This horizontal pipe is gbout 9in. long, and is 
fitted with a sto; between the ing chamber and the 
disc, I I, through which is the ee orifice, O. 

BB is the outer pressure chamber. 

20. The tube, E EE E, to which is attached the piston, 
FF, fits into the space, C C,and the piston, F F, fits into 
the space, DD. The entrance to the tube, K K, is bored out 
to the diameter, C C being the external diameter of the tube, 
EE. The difference between the sectional area of the out~ 
side of the tube, EE, and the area of the piston, FF, is 
exactly 2 sq. in. 

21. The space, D D, is in communication with the external 
atmosphere by the holes, H H, and when the tube, EE, is 
raised an opening is made at its lower end between the space, 
B B, and the outflow tube, K K, which conducts the steam 
into aniron bucket of water below it. 

22. The passage of the steam into K K, creates a partial 
vacuum in the upper ge of it, which creates a partial 
vacuum in the space, C C, and this space is purposely bored 
out slightly larger than the outer diameter of the tube, E E, 
so that a leakage past the piston, F F, is drawn down the 
tube, E E, and passes into the bucket of water, and by this 
arrangement the friction of the piston may be nearly all got 
rid of, the only tendency to error being t ibility of a 
small quantity of air being taken down with the steam into 
the water. ° 

23. I need hardly now explain that a load is put on the 
lever, LL, corresponding to the desired outer pressure. A 
tested pressure gauge is fixed on at G to compare with the 
pressure given by the loaded valve, and practically I found 


jects 
inches into the drying chasaben, ent the 


that the vibration during an experiment was equivalent to 
getting entirely rid of friction in all of the gauges. There 
was of course a pressure gauge on the boiler, and another 
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chamber, and by loading the 


uge on the dryi 
FT, to — ny the boiler I could at any time 


tested 
lever, L L, to the pressure in 


test all three u 
EE did not rest on its lower edge, but 


24. The tube, 
entered the pipe, K K, and there were suitable stops, made for 
the pi FP, to act on, to prevent it from going too low. 
25. I had all the pressure gauges set with an index error 
of $1b. per square inch to allow for the pressure of the 
being about 1491b., so that if a gauge showed, 
above that of the atmosphere, the actual difference 


say, ib Ib. 
of reaeure would be 103, and the absolute pressure 149 x 104 
=25 Ib. 


=25) 

26. The sizes of orifice I experimented on were only two, 
which were bored out to Whitworth’s ga # in. and } in., 
and most of the experiments were with the orifice jin. 
diameter, that is in the smallest part of the stream or jet. 

27. I intended to have explained the principle of the 
construction of the formula I gave for the reactive force of 

when the one pressure is more than double the other, 
But find I have omitted it. I shall explain this next week, 
and conclude with some account of — ex 

Glasgow, April 23rd, 1872. BERT 


iments. 
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ON THE ANGLES OF CROSSINGS. 
To tax Eprror or EnGIneERine. 

Sir,—I have read with much ey the notes - ‘ = 
above subj iven by a correspondent in your issue of 12t! 
April. graye! considerable time and attention to 
this subject, and am certain it possesses t interest toa 
large number of your readers, especially t connectedwith 
lines of railway, tramways, &c. 

Your correspondent through some long and intricated 
formule to get at the angles and leads of crossings, and I 
now propose to show how similar results can be arrived at 
with much less labour, and which, I am sure, will be found 
more simple in practice. I am sorry that I find I shall be 
unable to go over all the other cases (with remarks) given ed 
your co t in this first paper, but I hope to be able 
to conclude in next issue ; in this issue, therefore, I shall 
confine myself to “ Crossings on the Straight.” 

Casx I.—When a curve cuts a straight line to determine 
the angle of and the distance to the crossing, the radius of 
the curve being given and of course the gauge (g). 

Let the ight line be cut at the point D by a siding of 
radius, C D, it is required to determine the angle of the 
ey sy — its distance from the initial point of the curve, 
that is A D. 





A 





Cc’ 

CA=CD —g, and ¥ (CD+CA) (CD—CA)=AD 
(I adopt this method, being easier in practice than 
/TD?-C A?*=A D) 

AD_ . : 

oD =a sin. of ACD; 


The angle A C D being equal to the angle of the crossing or 
the angle formed by a tangent to the curve at the point, D, 
and the line, A D. 

But the crossing is usually expressed in ratios as 1 in 4, 
1 in 8,1 in 10, &c. Here I may as well remark that “ W. 
Y. A.” has made a slight slip, as he seems to think the spread 
is measured along the lines (Fig. 2) A B and A D, whereas 
the meaning of such a spread as, say, 1 in 8, is that if B D is 
1, then A C is 8, and not A D as he says. 





FIG. 2. 





A 
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Having get the angle of the crossing, the spread may be 
found by the following formula, which merely implies the} 
looking up of logarithm book without any further trouble ; 


2 2 = 


Case IL.—When the angle of crossing is given, not the 
radius, find radius and distance to crossing. 

We have here given the angle A C D (Fig. 3)=the angle 
of the crossing, and E D=qeuge (). Draw D G a tangent 
to the curve at D, cuttin in G, then B G=G D—draw 
DE at right angles to B F. 

Then in the triangle E G D, EG D=angle of crossing, and 
EDG=9—EGD, and also we have E D=g=gauge. 


Then: 
E Dx nat. sec. ED G=GD=BG 
E Dxnat. sin. ED G=G E. 
BE=B G+GE=AD or distance to crossing, 





Cc 
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I have deemed it quite unnecessary to show how to get the 
angle of the crossing in degrees, minutes, &c., if it were 
originally given in ratios, as that can be done by merely re- 
versing the operations of the formula before given. 

Cass IlIl.—Having the distance to the crossing fixed to 
determine the radius and the spread. 

We have here given A D and the gauge. Join BD, 

Then / A D*+AB*=BD 
A Dust. tan. of ABD 
AB 
180—2 A BD=AC D=angle of crossing 


AD a) ee e 
eRe C=radius required. 
B 

A 





a 


/ ai 
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/ 


} 


c 





It must be noted that the nett gauge must always be 


taken, that is 4.71 ft. for the narrow gauge, as a few inches 
make a considerable difference, as may be seen by comparing 
a calculation of “ W. Y. A.” and this one of mine that follows, 
wherein I get a 1 in 10 crossing, with a 944 radius and 4.71 
gauge, while “ W. Y. A.” gets 1000 ft. radius for a 1 in 10 
with 5 ft. as his gauge. 


ase 
Case I.—Numerical example: 
Radius of crossing rail 944.406, 
Gauge= B A=4.71, 
*, CA=—939.696 ; 


A (044.406 + 939.696) (944.406—939.696)=A D= 94.20, 


94.20 _ 5>43.48’, 
944.406 





tee) =10 or 1 in 10 crossing. 


Before concluding I will give a method of calculating the | 


distance to the “ heel of the switch.” 
FIG. 5S. 6 
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+ back to Fig. 1 for this numerical example of | 


= Si | 


In setting out crossings the best way is to lay the chain 
from the initial point of the curve in the direction of the 
straight or a. and mark off the successive distances, 
the 1 and S caves, Sy Bee, shown in Fig. 6, the 
blades being laid back from the heel, 8 ft. or 12 ft. blades, as 
desired. This on the whole is the speediest and best way of 
setting out crossings on the straight. — 

As said before, I hope to go on with crossings on curves 
in your next issue. Hoping the above notes may be found 
useful and practical. ; 

I remain yours truly, 
J. A. Jonzs, 


Glasgow, April 16, 1872. 
SAFETY VALVES FOR WATER MAINS. 


To THe Epiror or ENGINEERING. 

Srz,—Mr. Lochtie, in your impression of the 14th inst, 
has given so poor a description of his safety valve, in action, 
that I felt inclined to trouble him to explain how it would 
act instantaneously in the event of a sudden strain being 
brought to bear on the pipes, but I refrain from doing s0, as 
I note a most fatal objection to his plans, in the perfora. 
tions of the “ inner case.” 

He ought to be aware, from the necessity, and frequent 
use of scour valves, that sand and other matters are carried 
along the mains in all water supplies, and that this matter 
would very soon close up all the holes in the “inner case” 
| and passages, thus rendering the valve of no use, even if it 


ever work. 
April 29, 1872. 


DRAINAGE WORKS AT LADE BANK, 

Ar the meeting of the Institution of Civil Engineers, held 
on the 23rd inst., T. Hawksley, Esq., President, in the chair, 
the first paper read contained a description of the “ Pumping 
Machinery and Works at Lade Bank, for the aie of 
the fourth district of the River Witham,” by Mr. E. Welsh, 
M. Inst. C.E. Of this r the following is an abstract: 

It was stated that this district consisted of three subdivi- 
sions called the Wildmore, the West, and the East Fens. 
It had a watershed of 82,226 acres, of which 62,226 acres were 
taxable by the drainage Acts. Previous to the construction 
of the works forming the subject of this communication, 
| about 16,000 acres in the West Fen, and 25,000 acres in the 
| East Fen, were, in all winters, very imperfectly drained ; and 
in winters of more than ordinary rainfall about one-half of 
those areas was submerged, sometimes, as in 1866-7, for 
several consecutive weeks. In this condition the land had 
remained from the year 1800 to 1860, when portable engines 
were gradually applied, on some of the larger farms, to drive 
pumps of the scoop-wheel type. The disadvantages of in- 
dividual action, however, soon became apparent; and Mr. 
Hawkshaw, past president Inst. C.E., the consulting en- 
} a to the commissioners, was invited to advise as to the 

t scheme for the improvement of the whole of the six 
districts of the commissioners. The efforts to carry out a 
| combined plan having been unsuccessful, instructions were 
| given, and powers were obtained in 1867 for the application 
of steam drainage to the fourth district alone. 

The works executed had comprised: 1. A sluice or dam, 
es in it three water-ways, each 12 ft. wide, and of the 
same height as the dam, the central one being also a naviga- 
tion lock. 2. Two pump-wells, each 12 ft. wide, over which 
the engine-house was constructed; and 3, the boiler and 
coal-house, adjoining which was the chimney. In the 

ump-wells were two Appold centrifugal pumps, 7 ft. in 
iameter and 2 ft. 2in. wide, each driven by a pair of steam 
engines. The two pairs of engines were supplied with steam 
| by six cylindrical boilers. Each pump, with its pairs of 
engines, was a complete machine, — was worked inde- 
pendently of the other. The pressure of steam in the boilers 








Parort. 











| was 45 lb. on the square inch, and the steam was cut off in 
the cylinders at one-fourth of the stroke of the pistons. 
| From the statistics of one year’s work, ending 31st March, 

1871, it appeared that the average number of revolutions 

made by the engines was 36 per minute, the average lift was 
| 44.77 in., both pumps were in operation for a gross total of 
| 794 hours, when 13,564,190 tons of water were discharged, 

with a consumption of coal during working hours of 328 tons. 
| The contract for the excavations, buildings, and machinery 
| was let to Messrs. Eastons, Amos, and Anderson, for a sum 
of 17,0002. 

In the winter following the completion of the works, an 
excessive rainfall occurred in the district, and the new 
; machinery was severely tested. Within thirty-six hours, on 
| the 7th and 8th of December, 1870, there was a fall of rain 
of 0.94 of an inch, and the total rainfall of that month was 
50 per cent. in excess of any winter month in the previous 
forty years. The author, who was resident engineer to the 
| commissioners, was enabled to report, in January, 1871, that 
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Let A B, Fig. 5, be the rail called the switch-back, and let 
CD represent the switch ; then at D it is usual to allow about 
1} in. between the rails, this distance+the breadth of the top 
flange is the offset of the curve from the tangent ; let the 
breadth of the rail be 2}in., this gives 4in.=offset=} of a 
foot. Let us su =radius, then the distance from the 
initial point of the curve would 

A/} (944+ 943.67) =25.04 ft. 


PEC 5. al 


ONISSOUD 


1867, with a rainfall of 3.32 in., an ares 


whereas in January, was placed under 


computed at from 10,000 to 12,000 act a th of 
| water for several weeks, the new machinery in the mon’ a 
| December, 1870, with a vein of 5.28 in. had kept a 
| whole district ectly clear. But one opimion ap 
| prevail in the Pighbyurhood, as to the effect of the works. 
that in the ‘winter referred to, the saving of property 
been greater in value than the whole cost of construction. 
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EXPERIMENTS AND RESEARCHES OF 
THE EFFLUX OF ELASTIC FLUIDS. 
By GEORGE WILSON. 

(Continued from Page 291.) 

EXPERIMENTS MADE BY MM. PECQUEUR AND 
PoNCELET. 

150. THESE experiments are given in the Comptes 
rendus de I’ Académie des Sciences for the year 1845, 
yol. 21, page 178, and entitled ‘* Note on the ex- 
periments of M. Pecqueur, relating to the flow of 
air in tubes, and upon other experiments with 
orifices in thin plates ; by M. Poncelet.” 

The method adopted for making these experi- 
ments was similar to that described in a previous 
article, page 51. ; ; 

There were two series of experiments made. 
One of them was for the purpose of ascertaining 
the efflux of air through orifices; and the other, 
for the efflux through tubes of various lengths. 
For the latter series, a second receiver was used ; 
the tubes for the experiments being connected to 
and between the two receivers. 

These experiments were originally made and 
presented to the Académie des Sciences by M. Pec- 
queur, a well-known engineer, in conjunction with 
others for the purpose of having them verified by 
a commission. 

The Academy deputed the eminent M. Poncelet 
for that purpose, who satisfied himself as to the 
accuracy of M. Pecqueur’s experiments, and also 
made others himself with the same apparatus. The 
following are extracts from the report of M. Poncelet 
to the Academy. 


151. “In the Be. gen wg a large wrought iron boiler 
with tubes was » called azine, having a po of 
2926 litres—103.34 cubic feet—into which air was fo! by 
means of a pump, worked directly by a steam engine belong- 
ing to M. Peequeur. The short interval of time, which 
would have to run between the séance of Monday 23rd June, 
and the time for delivering that boiler, the importance even 
of the results obtained, determined me to accept with eager- 
ness the obliging offer which M. Pecqueur had made to me 
toexamine his apparatus, and to make some experiments 
with it, before the official presentation of the report to the 
Academy, and the meeting of the members of the commission 
of which I have the honour of forming I have thought, 
that in waiting the time, when it would be possible, for that 
commission to give an opinion regarding the Atmospheric 
Railway of M. Pecqueur, the Academy, and the scientific or 
industrial public, would receive with interest the communica- 
tion of the principal results of the experiments which that 
engineer has occupied himself with, conjointly with MM. 
Bontemps and Zambaux, also that of the supplementary 
experiments, which they were good enough to make June 
2ist in my presence, and at my solicitation, with a view of 
clearing up some delicate points, which to the present time 
are disputed, concerning the laws for the flow of gas. 

152. “The apparatus, which M. Pecqueur used for the 
experiments, consisted of the large boiler or magazine, which 
has been mentioned, and into which air was forced to several 
os ; of gaa smaller — made po 
copper plates, nam: reat recipient, with a capacity of 18 
litres—6.35 cubic feet--~which communicated with the maga- 
sine bya tube 0.8 metre long, and 0.04 metre diameter, 
furnished with a cock at the entrance; lastly of another 
reservoir of 55 litres—1.94 cubic feet-—capacity, which com- 
municated with the preceding one by means of lead tubes of 
various diameters and lengths, through which it was proposed 
to cause the air to flow, with differences of pressure more or 
less great. Each of the three reservoirs was furnished with 
mercurial guages free to the atmosphere, which served to 
measure the excess of the interior pressures above that of the 
atmosphere ; the small recipient was, in addition, furnished 
With a cock, which in permitting more or less air to flow out, 
served to maintain the pressure in a constant state during 
the time of the experiment. 

“After forcing the air into the magazine, and closing the 
admission cock for that air, which would be compressed to 
several atmospheres, one of the observers was occupied in 
regulating the opening of the outflow cock on the magazine, 
insuch a manner as to maintain the air in the great reci- 
Pent, ata constant pressure above that, which the second 
observer endeavo to maintain equally constant in the 
small recipient. A third observer was occupied in counting 
the number of oscillations of a second pendulum during the 
time of the experiment, of which the commencement, cor- 
responded to the precise instant when the decreasing pres- 
sure in the magazine was half an atmosphere above the pres- 
sure fixed — in the great recipient, whilst the termination 
corresponded with the same instant, when the mercurial 
gauge 7 lowered to the same level to that on the great 


193. “It resulted actually from this disposition, that in 
neg the small difference between the existing, and 
oe, barometric pressure, measured by a column of mercury 


metre, the — a: the om of hy + to the 
Pressure, ought to uivalent to the capacity 
of the great magazine, viz., 1443 litres—51.67 eubic feet—in 
neglecting also the feeble lowered temperature in that mage. 
pone pr by the effect of the dilatation of the air which it 
1 one atthe commencement. In dividing the volume of 
ned or 1.463 cubic metres by the number of seconds 

by the pendulum, MM. Pecqueur, Bontemps, and 


of the great recipient, in order to find out the velocity of 
flow of the air in the tubes used to make the communication 
with the small recipient. 

‘ The comparison of the numerous results thus obtained, 
with tubes from 4 to 68 metres in length, and 1 to 8 centre- 
metres in diameter, in those circumstances where the effective 
pressure has varied between 3¢ and 2 atmospheres in the great 
recipient, and between 3} and 1 atmosphere in the small 
one, under differences of heads of pressure comprised between 
+ and ¢ atmospheres, and which were raised even to half of 
the absolute pressure of the great recipient, that comparison 
we say, has led M. Pecqueur to conclude as follows: 

154. 1. “* For a given tube the duration of the flow of the 
same weight of air, or of the same volume under the pressure 
of the great recipient, is in inverse proportion to the square 
roots of the difference of the pressures or densities of the air 
in the two recipients. 

2. “* Otherwise under equal conditions that same duration 
is in direct proportion to the square roots of the lengths of 
the tube. - 

3. “ * Consequently the velocities of flow wnder the density of 
the reservoir or great recipient are proportional to the square 
root of the relation of the difference of the pressures to the 
wy of the tubes when those tubes have the same diameter. 

* “< For tubes of the same length and with any given 
effluent and recipient pressures, the velocities of the air are 
in direct proportion to the cube roots of the sectional areas 
of the tubes. ; 


With regard to the series of experiments lastly 
described there are no further details given. ‘They 
appear to have been made, and the laws deduced, 
from the results by Pecqueur, Bontemps, and 
Zambaux without the aid and co-operation of 
Poncelet. 

155. Another series of experiments are described 
by M. Poncelet, as follows : 

“We will now pass to another series of exneriments 
which interest more particularly the progress of tne theory 


TABLE XXVIII. 
Extracted from the “ © Rendus de VA 
Sciences for 1845,” vol. xxi., page 178. 
Efflux of Air out of the great recipient into the atmosphere 
under an effective pressure of 2 atmospheres or head of pres- 
sure of 1 atmosphere through a tube—successively shortened 
in length—and orifices made in the copper side of the great 
recipient, about 1 millimetre in thickness. Pressure of the 
air in the magazine run down for each experiment was half 
an atmosphere, equal to 1.463 cubic metres (half the 
capacity of the magazine), at a pressure of 0.76m. of 
mercury. 
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Barometric pressure 0.76m. Thermometer 25° Cent. 
2 | sls 5 
giSg22 |3 [44 ge 58/8" £25 
d ="S ee . © 2a bb = 
Le So Be ly S "Sle ula be 
geecul 3 i 8d| och sigesls fF 
© Sy SSS\ ch (Se eleae sees sie 
s bead) be (ghilE. PEs|GZE G25 
5 1.8 os’ 8 » vn) —_ o Ry 
{f° is’ a 8 |s 
Metres. | Met. | Sec. |Cub.metres 
375| 0.01028 |18.00 | 202 0.00724 oo -126 
876} do | 9.00 |148 | 0.00989 172 
377) do 4.50 | 106 0.0138 241 
878, do 2.25 | 85 | 0.01721 300 
879, do 1,125} 72 0.92082 | .. | 855 
380) do 0.562 | 59 0.0248 .433 
381 do 0.281; 53 0.0276 482) 
382 do 0.140; 51 0.0287 o 501 
383 do 0.070! 51 0.0287 ove -501 
Second Series. 
384 do 0.100 | 46.83] 0.08158 | .682 | 651 
885 do 0.050} 46.00} 0.083180 | .636 all 
386 do 0.025] 45.00} 0.08251 | .650 | 568 
387 do 0.010} 44.00) 0.03326 | .665 | .681 
388 do 0.00 | 54.67} 0.02676 | .535 | 467 
Efflux through orifices (in thin plates) made in the side of 
the great recipient about 1 millimetre in thickness. 
389! 0.01028 | 52.00; 0.02813 | .563 | 4901 
390) 0.0145 26.00; 0.05626 | 666 | 493 
q) @) @) (4) (5) (6) 





* The text of conclusion 4 is as follows: “ Pour des tuyaux 
de méme longueur, et dans lesquels l’air est soumis aux 
mémes pressions, tant en amont qu’on aval les vitesses sont 
en raison directe de la racine cubique de l’aire des sections.’’ 
The air flowed through the tube connected at one end to the 
t recipient, and at the other end to the small recipient. 
air in the great recipient having the greatest pressure 
caused the flow. The sense of the text implies that the air 
has the same pressures in both recipients “— the results 
stated. In that case there would be no differenee of the 
pressures and the air could not flow. In the translation 
above the sense has been given as drawn from the conditions 





eenbens, obtained the volume expended per , which 
“x to the interior pressure 


calculated by a simple meth 


| 


of the ease. 


for the flow of gases, and the general application of it for 
divers cases in practice. 

“For this new series of experiments MM. Pecqueur, 
Bontemps, and Zambaux, have taken away the small 
recipient, and without changing the remainder of the 
—— they have caused the efflux to be into the atmos- 

ere through the same tubes, which had already been used 
‘or the previous experiments. 

“The drawn lead tubes used for these experiments 
with different lengths, were 0.00083 square metre sectional 
area, or 0.01028 metre diameter ; the one or the other obtained 
by means of weighing the distilled water which those tubes 
contained for 1 metre in length. 

“ The effective and constant pressure in the great recipient 
hyo 2 atmospheres, measured by a column of mercury of 

.76 metres.” 


Some of the experiments made by MM. Pecqueur 
and Poncelet are arranged and given in Table 
XXVIII. 

156. It has been shown in paragraph 18, page 51, 
that it is necessary for the purpose of calculating 
both the volume of air flowing out of and the 
density of the air into the great recipient, that the 
ag of the air inside the magazine must be, 

stly, noted at the instant of terminating an ex- 
periment ; and, secondly, a short time afterwards 
when the reduced temperature, caused by the foot 

unds of work done during the efflux has changed, 

y absorption of heat, to that of the atmosphere 

outside the magazine. It will have been noticed in 

reading M. Poncelet’s description that this was not 
done. 

The air flowed out of the great recipient into the 
atmosphere at a constant pressure of 2 atmospheres ; 
the head of pressure was, consequently, equal to 
l atmosphere. An experiment commenced at that 
instant when the pressure in the magazine was 
equal to 24 atmospheres ; and the efflux continued 
until the pressure in the magazine had fallen to 
2 atmospheres, the same as that in the great 
recipient. It was, therefore, assumed that exactly 
half an atmosphere of air, equal to half the capacity 
of the magazine at a pressure of 0.76 metre, was the 
quantity of air which flowed out during each experi- 
ment. Half the capacity of the magazine was 
equal to 1463 litres, or 1.463 metres cube, 

During the efflux the temperature in the magazine 
would be gradually lowered, which would alter the 
density of the interior air and cause the mercurial 
gauge on the magazine to indicate a fall of pressure 
equal to half an atmosphere before the correspond- 
ing weight of air, due to the temperature of the 
atmosphere, had actually flowed out. All the ex- 
periments given in Table XXVIII., consequently, 
show the volumes of efflux ¢o be greater than they 
were in reality. 

157. Although at the time when MM. Pecqueur 
and Poncelet made their experiments the mechanical 
equivalent of heat had been foreshadowed by Dr. 
Joule and Dr. Mayer, the labours of those eminent 
men had not, however, been completed; and, con- 
sequently, M. Poncelet did not intentionally take 
into consideration the effect on the efflux from the 
fall in the temperature of the air in the magazine 
corresponding to the work done during the efflux, 
less the head absorbed. The coefficients calculated 
by M. Poncelet in Table XXVIII., on the present 
page, consequently, give only an approximation to 
the actual efflux of air. That approximation, how- 
ever—which is very important—fixes the coefficients 
in one direction and shows that they cannot be greater, 
inasmuch as if the air had flowed out of the ine 
at the temperature of the atmosphere, the pressure 
equal to half an atmosphere, indicated by the gauge, 
would not have fallen so quickly. The time of the 
efflux would have been greater for a given quantity 
of air, and the coefficients would have been reduced 
accordingly. : 

The boiler used for the experiments had tubes in 
it which would radiate heat quickly to the interior 
air decreasing in temperature during the efflux ; 
that cause may have prevented M. Pecqueur notic- | 
ing the consequent small rise in the mercurial 
colunin after the termination of an experiment. 

158. It fortunately happened, however, that M, 
Poncelet, when making one of the last experiments, 
did observe that Roll or ong of the air in the 
magazine was inc after the lapse of a certain 
time above that existing at the instant of terminating 
the efflux, and the extent of that increase of pres- 
sure was noticed to be equal to about 0.08 of an 
atmosphere. 

M. Poncelet gives an interpretation of that 
observation, and calculates, approximately, from 
theories which he terms ‘more or less plausible” 
that the coefficient .563 given in the annexed Table 





XXVIIL, experiment No. 389, must be reduced to 
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.53, in consequence of the fall of the temperature 
of the air in the boiler during the efflux. He, how- 
ever, takes into consideration the heat generated 
inside the magazine by forcing air intoit which was, 
partly, a compensation, and tended to diminish that 
reduction in the coefficient. It is probable that 
the temperature of the air in the magazine at the 
commencement of an experiment would not vary 
much from that of the atmosphere ; as the pressure 
in the magazine at the termination of pumping was 
always greater than 2} atmospheres. The com- 
mencement of an experiment was at that instant 
when the gauge indicated 2} atmospheres after the 
air had been flowing a short time. The tempera- 
ture of the air in the magazine would, consequently, 
be lowered previously to the commencement of the 
experiment, which would probably reduce the in- 
creased temperature in the boiler, caused by pump- 
ing, equal to that of the atmosphere. 

e experiments given in Table XXVIII., as ex- 
plained in paragraphs 155 and 156, were all made for 
the efflux under a constant head of pressure equal to 
one atmosphere, and the pressure of the air in the 
magazine run down for each experiment was always 
equal to half an atmosphere; consequently, the 
increased pressure of the air in the magazine equal 
to .08 of an atmosphere after the termination of an 
experiment as observed accidentally by M. Poncelet 
for one of the !ast pee pee made by him, will 
appy equally to the whole of the experiments. 

. Poncelet’s experiments in Table XX VIIT. have 
been reduced exactly on the same method and with 
the same data as described in pages 7] and 74, and 
the coefficients given in column 6, in assuming that 
the pressure in the magazine increased equal to 0.08 
of an atmosphere after the instant of terminating 
the efflux as observed by M. Poncelet; and, also, 
in adopting half the lowered temperature due to 
that increase of pressure as the average in calculat- 
ing the density of the air flowing through the great 
recipient into the atmosphere. 

Experiment No. 26, given in Table I, page 72, 
was made with a plain efflux tube 1 centimetre in 
diameter and 3 centimetresin length. ‘The head of 

ressure was equal to 26 in. of mercury. The con- 

itions for this experiment were therefore nearly 
the same as those for M. Poncelet’s experiment, 
No. 386, with the exception of a difference in the 
head of pressure equal to 3.92 in. of mercury. The 
respective coefficients for comparison are as follows : 
-586 given for experiment No. 34, page 72, head of pressure 

6 in. of mercury. 

-568 for M. Poncelet’s experiment, No. 386 head of pressure, 

29.92 in. of mercury. 

This comparison thus shows that for the two 
experiments, the coefficients are practically the 
same in taking into consideration the difference of 
the heads of pressure. 

The efflux of the air in M. Poncelet’s experiment, 
No. 389, was through a thin plate for which the 
coefficient is .491, as given in column 6. Referring 
to Table A, page 226, the coefficient of the natural 
efflux of air under a pressure of 1 atmosphere is 
about .70, from which .21 must be deducted as de- 
scribed in page 227 for the efflux through a thin 
plate. The coefficient would thus be .70—.21=.49, 
which is, also, practically the same as .491, that of 
M. Poncelet’s experiment, No, 389. 

160. ‘The remainder of M. Poncelet’s experiments, 
given in Table XXVIIT_, were made through a tube 
successively shortened in length, and the coefficients 
for which, given in column 6, will be found useful 
in many cases in practice, 

161. It is remarkable that these experiments, 
which may be said to have been verified and partly 
made by a commission appointed by the Paris 
Academy of Science, should not have been more 
generally known and adopted in practice. The 
scientific men, who were acquainted with the im- 
portance of M. Poncelet’s experiments, may have 
considered that, as the efflux of the air was not 
through orifices formed to the contracted vein, no 
conclusion could be drawn from the results obtained 
from them, as shown by the coefficients ; and, con- 
sequently, D'Aubuisson’s experiments, which give a 
close approximation to the results derived from the 
experiments made for the efflux of water, have con- 
tinued to be adopted. The extracts which have 
been given from M. Poncelet’s; report to the 
Academy, are merely for the purpose of describing 
the method and apparatus adopted for experi- 
menting. The report is one of M. Poncelet’s best 
essays, and cannot fail to be read with great in- 
terest, 

(To be continued.) 





TRAMWAYS. 
(Continued from page 277.) 

Srx miles of tramways are yy and opened 
for traffic in St. Petersburg. ey belong to a 
private company, which own a concession, with 
power of building new lines, subject to municipal 
control, and their location is determined by the 
width of the streets, it being a condition that the 
ordinary traffic shall not be incommoded. The 
cost of construction has varied from 2500/. to 30000. 

r mile; the weight of rails employed is but light, 
arte 31 Ib. per yard, of the section shown in Fig. 8. 
They are fastened with spikes to longitudinal 
sleepers, 83in. deep, and about the same width at 
the bottom, tapering to the underside of the rail, as 
shown in Fig. 9. ‘These longitudinal sleepers are 





n cross ties, 7 ft. long, and about 8 in. square, 

laced 2 ft. lin. apart in the clear. The track is 
Taid on agravel formation, and the space between 
the rails is filled with granite pitching; the maxi- 
mum gradient on any of the lines is ] in 40, and 
the sharpest curve has a radius of 175 ft. 


laid u 





Unlike the Viennese tramways, these horse rail- 
roads in St, Petersburg have proved very remuner- 
ative, paying 26 per cent. on the capital; the fares 
charged are rather less than 2d. per mile passen- 
gers, and about 1.6d. per hundredweight per mile 
for goods. 

It will be observed from Fig. 8 that the section 
of rail employed, unavoidably causes a break in the 
level of the street, and that the acute angle formed 
by the inside of the rail is calculated to impede 
ordinary vehicles crossing the track. Despite these 
objections, however, and the fact that no little in- 
convenience is caused in the winter by the accumu- 
lation of snow on each side of the rails, tramways 
are looked upon with favour in St. Petersburg, 
and, while clearing the streets of many ordinary 
public vehicles, they have been oe able to ac- 
commodate the growing demand which the advan- 
tages they offer to passengers has created. 

n Stockholm no horse street railroads have yet 
been constructed, but a concession has recently been 
granted to a public company to lay down a double 
line of rails, for a length of about 4} miles, through 
the city to the Djargiisden park in the suburbs. 
The following is an abstract of the conditions upon 
which the concession has been granted and the 
advantages which the company is to obtain. 

1. The works for laying down the lines are to be conducted 
in strict accordance with the plan determined by the autho- 
rities, and under their public control. 

2. The gauge of the rails will not exceed 4 ft. 8} in.—that 
of the state railways. 

8. The materials for laying down and repairing the lines 
will be so prepared beforehand that they can be brought to 
the spot as required, without unduly encumbering the public 
thoroughfares. 

4. All incidental expenses caused by the laying of the 
rails, such as alterations in water or gas mains, or other 
causes of disturbance to the street pavement, will be borne by 
the company. 

5. The cost of laying down and maintaining the street 
pavement between the rails, and for 2 ft. on either side of 
them, will be borne by the company, but the materials of the 
present pavement may be used for the purpose. 

The street rate imposed by the municipality will, therefore, 
be diminished by the above amount. 

6. All the expenses of taking up and re-laying the tram- 
way consequent upon alterations in the streets or squares 
decreed by the municipality, will be borne by the company. 

7. All regulations laid down by the municipality with 
regard to the length and width of the line, the speed of the 
carriages, &c., and all alterations suggested by experience, 
will be carefully observed by the company. 

8. Should any portion of the line be not used during three 
months, the —- will have the right to cause it to 
be removed, either by the company or at their expense. 

9. As caution-money and guarantee that the company in- 
tend to carry out the project, the sum of 8507. is deposited 
by them, a fourth part of which is to be forfeited should the 
works not be commenced within a year and a half, or com- 
pleted within three years of the grant of the concession. 

For the benefit of the company it is agreed by the 


Government : 





1. That the company shall possess, to the exclusion of 
any other concessionaries, the nghts over the lines p 

3, That all vehicles — be wow go to _— Me to the 
tramway carriage on its approac ing 8) 
bells attached tor the Pend y the bese Er dea 

8. No extension of the lines in or about the capital to be 
conceded by the Government without the previous consent 
of the present company. 

The estimated cost for the construction of thége 
lines is very low, being only about 5000/. a mile, 
A similar form of construction to that in use in 
Copenhagen is to be adopted, the form of rails and 
sleepers being the same: the rails will weigh 
30 lb. per yard, and resting on transverse sleepers 
5 ft. apart, secured to longitudinal sleepers. The 
width of the narrowest street through which the 
lines will run is 40 ft., and as the route adopted, lies 
in a very open locality, no interference with the 
traffic need be apprehended. 

The fare arranged by the Government is to be a 
uniform one of 14d. for any distance, but the pro- 
moters appear sanguine that this rate will prove re- 
munerative, after 60 per cent. has been deducted 
from the gross receipts for working and mainte. 
nance expenses. It must be borne in mind, how. 
ever, that the tramway company will have to con- 
tend with a severe competition from the steamboat 
service, which plies actively in all directions around 
Stockholm, mud accommodates passengers at a fare 
less than that to be charged by the tramway com- 
pany; the latter, however, will run their lines 
to terminal points beyond the range of the steam- 
boat services. 

At the commencement of last year a street rail- 
road was laid down in Madrid, running from the 
suburbs to the centre of the city, and from the 
Puerta del Sol to the Barrio de Salamanca, on the 
one hand, and to the Barrio de Arguelles on the 
other. 

The concession for this undertaking was granted 
to a private company upon very favourable con- 
ditions, by the municipal authorities, who reserved 
to themselves no rights of control, nor stipulations 
other than that the railroad should be laid down at 
the expense of the company, and that the roads 
through which they run should be kept in good 
repair by them. 

e rails employed are of the section shown in 
Fig. 11, and rest upon longitudinal sleepers ; the 


Fre. 11. 
granite setts of the road are laid close up to both 
sides of the rails. The cost of construction was 
about 9500/. per mile, including rolling stock, 
horses, buildings, &c., and the fare charge is 2d. 
per mile—a high rate, but one found necessary, on 
account of the costly working due to the heavy 
gradients which extend for the whole length of 
the line. The streets and roads through which 
the railways run vary in width from 16 ft. to 100 ft., 
and for some time after they had been opened for 
traffic a considerable confusion and hindrance was 
caused from the new restrictions the altered ne- 
cessities of traffic imposed upon the erratic drivers 
of ordinary vehicles; this inconvenience, however, 
subsequently disappeared and little or no incon- 
venience is now experienced. 

(To be continued.) 








Lonpon Association oF ForEMEN Enoinzers.—At the 
last monthly meeting, on Saturday, May 4th, Mr. Joseph 
Newton, President, in the chair, Mr. Herbert Ramsay was 
elected a member of the association, and Mr. Alexander 
Crichton, proposed by Mr. Leith and seconded by Mr. Jones, 
as well as Mr. W. Hookley, proposed by Mr. Gibbon, 
seconded by Mr. Walker, and supported by the President, 
were elected honorary members. Mr. W. Daubney and Mr. 
Ladly were put in nomination. The main features of the 
evening were the exhibition of, and the discussion on, a neW 
Snaodichendien invented by Mr. Crichton. The gun had been 
converted from a long Enfield into the present pattern, 
which was remarkable for the simplicity of its construction, 
its efficacy, and rapidity of manipulation. Some blank cart- 
ridges were fired by the exhibitor, and the residual shell = 
quickly thrown out by the mechanism opening i 
for the receipt of the next cartridge. In contradistinct 
from the Martini rifle, the hammer ing along the = 
does not strike the cap obliquely, Mr. Crichton’s ”* 
being made on the central- principle. The — 
gether consists of but 11 parts, that is, about one- oe 
the number used in other noted locks, such as the 
body, Snider, and others. The Enfield ean be _— a 
into Mr. Crichton’s rifle by rejecting the stock and | ot be 
retaining the barrel, ramrod, &c. The next meeting ‘TT ~< 
held on Saturday, June the Ist, at the Cannon-street te 
minus Hotel, to commence at 8 p.m. 
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GOODS LOCOMOTIVE FOR SWISS NORTH EASTERN RAILWAY. 
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We publish this week a two-page engraving of one of the 
new standard goods locomotives for the North Eastern Rail- 
way of Switzerland, constructed from the designs of Herr 
Maey, the locomotive superintendent of the line, by Herr E. 
Kessler, of Esslingen. e also give on the present page a 
corresponding transverse section. A number of engines of 
the class we illustrate have already been working for some 
time, and are stated to have given great satisfaction. The 
maximum train loads consist of about 300 tons, and this load, 
We are informed, is taken easily over gradients of 12 per 1000, 
or 1 in 83} at speeds of 20 miles per hour. 

construction of the engine it will be seen includes 
several peculiarities, amongst others the corrugated sides and 
arched somanted crown for the firebox, of which we spoke 
lately when describing some four-wheeled passenger engines 
for the same line of railway. A kind of pocket also is formed 
inside the barrel of the boiler at the side for the reception of 
the feed water, the latter being delivered into this pocket and 
Tsing up and flowing over the sides (which reach up above the 
water line) into the boiler. This arrangement has been ex- 
tensively used on the Austrian railways; but it is there em- 
ed in combination with an external receiver or mud col- 

. It acts, we believe, very satisfactorily as a means for 

ing an important percentage of the deposit from the 








feed water before the latter enters the boiler. We subjoin a list 
of the chief dimensions of the engines we illustrate, and we 
also append a translation of the specification under which the 
engines were built, a specification which we believe will be 
perused with interest by a number of our readers, as it is not 
only of a good practical form, but differs in many of its con- 
ditions from those usually issued by English e rs. We 
must add that we are indebted to Herr Maey for the draw- 
ings from which our engravings have been prepared, and also 
for a copy of the specification : 


Principal Dimensions of Engine and Tender. 
ENGINE. 


Boiler : ft. in. 
Total length to front of smokebox ooo ol id 
Inside diameter (smallest) sae i oe 

ie a (largest) ... « 2 
Thickness of steel plates (top)... 0 of 
” ” ” ttom) 0 034 
rv of iron tube plate via a ae 
Number of brass tubes 149 
Outside diameter _,, ie 0a: 
Thickness a 0 0; 


Chimney : 
Inside diameter (top) ais 


SPECIFICATION. 





Grate: i 
ft. in 
Length of grate ove : 
| ~ one ma oe 3 " 
a Pa eve oe 1 
panies fapfetan os eae ie on 
roportion of free grate area to total 40 
Firebox : nat oe ——— 
Length of outside firebox ... oo fl 
Breadth ae hee Sa ee 
Length of inside firebox at bottom .,. 4 10 
” x eee 4 
Breadth | », bottom |. 8 
” 2. ” to; ove eee 8 a 
Greatest height inside firebox tours to arch 
of crown) ... ee age ose wo & BE 
Radius of arched cro ans se ow 1 9% 
Thickness of copper plates (exclusive tube 
plate i 2 seeige iit oa eve oe, Oe 
Thickness of copper tube-plates at bottom 0 03 
” ” ” top oe 0 1} 
» steel plates of outside fire 0 
Heating Surface : . mo ft. es 
Tubes (inside) “de0 
Firebox ,, ; hi 85 
Total heating surface (insid 
Smokebox : “ _— — 
Diameter of smokebox (inside) ... oo. & 2 
Thickness of plates (charcoal iron) oe =0 08 


1 
, » (bottom)... 1 8% 
Height of top of chimney from rails 13 4} 
Thic. of plates (top) ... ‘i 0 0 
” ” (bottom) 0 0 
Cylinders : 
Diameter... 1 4 
Length of stroke 2 0 
Thickness of metal ... nn Sak ao © 
Distance apart from centre tocentre ... 6 6 
“ between centres of valve spindles 7 8% 
Length ye owe ves se by a an 
Breadth of steam ports 01 
- exhaust port nies ee Th 
Area of steam ports... ay 15.8 square inches 
m exhaust port os 84.5 ps mn 
y try au wen nozzle ... Sas sas 53 
Area of regulator openin ... 14 square inches 
Slide Valves : . —_— “ 
Outside length of valve 011 
Inside pm » pon 0 5t 
Outside breadth of valve ... oo saul 
Inside pr on 4 se eo Oi} 
Outside lap of valve ‘es 01 
Inside _,, a ove 0 0 
Lead of valve 0 0; 
Working Gear: 
Throw of eccentrics ins ove 0 2% 
Angle of eccentricity (fore and back) 28° 
Length of eccentric rods ... a ee 
Length of expansion links between centres 0 11 
Length of lifting arms (short) « 2» & 
‘> a (long)... ents, ie 
Length of connecting rods between centres 6 0 
Length of coupling rods between centres 
(front)... woh aa ied ish, ee 
Length of coupling rods between centres 
hind)... es iss sad wee 
Wheels : 
Number of wheels (coupled) Six 
Diameter of wheels... oo a 
Width of tyres oes es 
Cone of tyres ove sal lin 16 
Distance between centres of front wheels 5 11} 
” ” hind wheels 4 9 
Total wheel base ose on an, 
Axles : 
Diameter at centre ... ove 0 6} 
ie in nave of wheel 0 7 
General Dimensions : 
Total length of engine (without buffers) 25 9} 
» ~* (over buffers) 27 6 
Total breadth of engine ... ree oo 8 lig 
Height of buffers above rails _... a «8 BB 
Distance of buffers apart from centre to 
centre eee ove ie eee a 6 © 
Weights: 
Weight of engine (in working order) 83 tons 
” » (empty)... on 30 ,, 
TENDER. 
Wheels: 
Number of wheels ... Four 
Diameter of wheels... 8 4 
Width of tyres soe oo 0 & 
Cone of tyres 1 in 16 
Wheel base ... ove «. 1010 
Azles : 
Diameter at centre... eee 0 5 
e in nave of wheel... 0 6 
Capacity: : 
Contents of water tanks 340 cubic feet 
7 coal bunkers ... 00d ove 8 tons 
General Dimensions : 
Total length of tender... aba oe 16 119 
» . breadth of tender ... ove ow. 8 119 
Height of buffers above rails " wo 8 5§ 
Distance of buffers apart from centre to 
ye Oe “er eae er meee, aT 
Weights : 
Weight of tender (io working order) 23 tons 
‘o » (empty)... Ses ooo 9,5, 


Boiler—The boiler must be so constructed as to offer 
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permanent resistance without any signs of deformation, for 
a steam pressure of 180 lb. oad square inch. The boiler 
will likewise be tested by hydraulic pressure to 300 Ib. per 
square inch, and this ure must be supported in such a 
manner that neither the form of the boiler nor any portions 
or of the boiler undergo any permanent change. The 
hydraulic test will take place in tae presence of the locomo- 
tive superintendent, ret after the boiler has been completely 
laid bare; any boiler not conforming with these conditions 
will be rejected. The materials to be employed in the con- 
struction of the boiler are, with the exception of the internal 
firebox and smokebox, soft, very tenacious and faultless, 
crucible cast-steel plates, made by F. Krupp, of Essen. 
The barrel of the boiler is made of three rings, each com- 
= of two plates. The plates are assembled by means of 
jap-joints, which must be di so that no water can 
remain upon them, and that the boiler can be completely 
drained. To this purpose, the a composing the boiler 
barrel are so arranged that the smallest ring is placed near 
the smokebox end, from whence the diameter of the barrel 
increases gradually towards the firebox end. Before bein 
rivetted together, all the edges of the plates must be round 
off with a file to prevent cutting. 

The longitudinal joints of the barrel and firebox casing are 
double rivetted; the transverse joints are single rivetted. 
All the rivets, including those of the internal firebox, must 
be made of very tenacious fine-grained iron. As regards the 
manner of rivetting, it is particularly ordered that all the 
rivet holes must be drilled in their proper places, after all 
the parts of the boiler and firebox have been assembled. The 
rivet holes must be well countersunk on both sides. The 
joints must be completely steam-tight, and care must be 
taken so that the plates are not damaged around the rivet 
heads. It is only permitted to caulk the rivet heads on the 
inside of the boiler while the boiler must also be caulked, 
first, on the inside, and on the outside only if found absolutely 


necessafy. 

The internal firebox is composed of three plates, of best, 
soft, and tough ye The sides and crown of the firebox 
are formed of one _— of the corrugated or wave pattern ; 
the sides being parallel and the crown formed to a semicircle. 
The height of a wave is 14 in. and the length Gin. Towards 
the connexion between the casing and the internal firebox, 
at the firebox bottom ring, the waves of the side plate run 
gradually off into a plane surface. The semicircular crown 
of the copper box is connected to the outer steel shell of the 
firebox by ten sling stays, arranged as shown in the drawings 
ot the engine. Thestay bolts are of copper, the screwed por- 
tions being 1 in. in diameter. Before the stay bolts are fastened 
the threads must be turned down flush with the inside of the 

plates, and each stay bolt must be drilled with a hole, 4 in. 
iameter, and projecting jin. beyond the thickness of the 
outside plate. The holes receiving the stay bolts, must be 
well countersunk from the outside of each plate. The stay 
bolts themselves must project 7; in. beyond the plates, when 
they must be cut off with a saw, and shaped to low rivet 
heads of a neat form. 

The firedoor ring forms a circle of a diameter of 14 in. and 
must be neatly forged and turned, the edges being well 
rounded off. The ring must be fitted with turned rivets 
driven in and rivetted cold. The lower side of the firedoor 
ring is protected by an iron guard plate. The firebox bottom 
ring is of wrought iron, planed all over, and must be fitted, 
likewise, with turned rivets driven in and rivetted cold. 

The grate bars are to be made of hard cast iron. They 
are supported, at the front and hind end, in corresponding 
notches on angle irons. The first and last bars are furnished 
with raked shoulders, bearing against the plates, to prevent 
the falling through of the coals. The underside of the grate 
is to be closed with an air-tight ash pan, fitted with two 
dampers, at the front and hind end respectively, and which 
can easily be regulated from the footplate. The dampers 
must be carefully fitted to the ashpan, so that when they are 
closed, the further generation of steam is entirely prevented. 
The ashpan must be arranged in such a manner that it can 
easily be taken off. 

The smoke-box on to be 1 in. thick, made of Low- 
moor iron, and flanged, to a thickness of }}in., into the 
barrel of the boiler. ‘The tube-plate is arranged in an in- 
clined position, to an angle of 76 deg., as shown in the longi- 
tudinal section of the engine. ‘The smokebox door is of the 
circular shape, fitted with a catch and hand-wheel. The 
door must close perfectly air-tight. The smokebox, made of 
best charcoal iron, is connected to the boiler barrel by a single 
rivetted joint, and the underside of the smokebox is sleaed by 
an air-tight ashpan, according to drawing. The chimney is 
to be made of best sheet iron, and is fitted with a neatly 
chased and polished copp2r cap. 

The boiler tubes are of the best solid drawn brass, contain- 
ing at least 70 per cent. of copper. The ends next the tube- 

late of the firebox are provided with copper tubes, 7 in. 
jong, which are brazed on the brass tubes, and are of the 
same diameter and thickness as the latter. The tubes are all 
fixed with Dudgeon’s tube expander in the following manner: 
The copper end of the tube fitting into the firebox tube-plate, 
is set in } in. less than the diameter of the tube, while the other 
end, next the tube-piate, is enlarged to the same amount. 
Thus, in fixing the tubes, a smal! shoulder is formed bearing 
against the firebox tube-plate. The portion of the copper 
tube, se into the copper tube-plate, must be caretully 
turned, and the holes of the latter must be bored slightly less 
than the final requisite diameter, being afterwards opened 
out by means of a finely polished and slightly conical steel 
mandril. Should the tubes, fixed in this manner, be found to 
leak, the maker will have to supply, free of cost, a set of 
turned steel ferrules, which will then be inserted both at 
the firebox and at the smokebox end. The fixing of the 
tubes will take place eventually in presence and under the 
supervision of an engineer of the Swiss North-Eastern 
-~ 

The boiler is to be fitted with five washing-out plugs, each 
of a diameter of 2 in. inside ; one of these plugs being placed 
underneath the tubes in the smokebox tube-plate, and the 


rest in each corner of the firebox casing, immediately above 
the firebox bottom ring. The boiler is further provided with 
washing-out holes, having a diameter of 4}in., and being 
placed on the crown of the firebox casing and on the sides of 
the boiler barrel, as shown in the drawings. These washing- 
out holes are closed by wrought-iron covers and screws; the 
jointing between the cover and the seating is made by means 
of a soft copper wire of 4in. diameter. The manhole is 
placed on the top of the tirebox casing; the wrought-iron 
cover is packed in the same manner as the washing-out holes 


just described, and carries two spring safety valves, each of a | } 


diameter of 3 in. 

The regulator is arranged in the smokebox, it consists of a 
cast-iron casing, containing a gridiron valve, which can be 
moved from the engineman’s footplate as usual. From the 
regulator, the steam is conveyed to each cylinder by a 
wrought-iron pipe, having a diameter of 4 in., and a thickness 
of J, in. The deoges are of brass, and all the flanges are 
packed by means of brass “lenses.” The steam ‘is ‘taken off 
along the top of the boiler barrel by a wrought-iron 
collecting-pipe, provided with a sufficient numberof open- 
ings on the top side. This collecting-pipe is further fitted 
with a small cane steam pipe, lead-ing to the manhole 
on the top of the firebox. 

All parts of the firebox casing, receiving the boiler fittings, 
such as whistles, pressure gauge, steam blower, water gauges, 
injector cocks, and in general all openings in the plates, 
must be strengthened by wrought-iron plates of sullicient 
section, which are rivetted upon the boiler plates. For all 
the boiler fittings special patterns will be supplied, which 
must be strictly adhered to. 

The boiler is cleaded with sheet iron, 7, in. thick, which 
is to receive, on the inside, two coats of red lead. The space 
between the boiler and the sheet iron is filled with cork, and 
the vertical seams of the cleading are covered by hoops, 14 in. 
wide, which can be tightening by screws underneath the 
boiler barrel. The cylinders are to be provided with a clead- 
ing of the same description. The stay bolts, which are dll 
drilled with small holes, must be exposed to view; for this 

urpose short tubes are fixed into the cleading over each 
See of the stay- bolts. 

Frames.—The framing, which is of the inside type, is com- 
posed of two plates of wrought iron }#in. thick. Each 
frame is punched from one plate, which must be carefully 
drawn down, and planed all over on each side. At the 
smokebox end the frames must be very strongly secured to 
one another My a box girder of wrought-iron plates and 
angle irons. ‘The lower part of this box serves for keeping 
the tools, and is fitted with a door at the front end. The 
frame plates are also stayed transversely by two cross stays 
made of wrought-iron plates jin. thick. Over the trailing 
axle the frames are connected by two cross stays of [ sec- 


tion, receiving between them the transverse trailing spring. | ys 


At the same height with the top of the main frames, and 
parallel with it, runs a second or outside framing formed of 
angle iron 4in. high. This outside framing is of the same 
length as the main frames, and must be planed along the 
outside, and afterwards neatly polished. 

The frames are covered by a footplate of grooved sheet 
iron forming a complete banquet around the boiler, and 
being provided with hand rails and pillars on the outside. 
The axle-box guides must be made of the best charcoal iron ; 
they are to be carefully fitted into their places, and screwed 
on in such a manner that the screws are not subjected to 
shearing strains. 

The buffer beams are constructed of wrought-iron plates 
and angle irons, and are fitted with intermediate pieces of 
cast iron. They are bolted on to the ends of the framing, so 
that they can readily be taken off. The buffers are entirely 
of wrought iron, fitted with india-rubber, and to be made 
according to a jpattern which will be over by the Swiss 
North-Eastern Railway. The engine and tender are coupled 
together by Stradal’s patent coupling, and by the usual 
safety chains. As regards the construction and placing of 
the couplings, safety chains, and in general of all buffing and 
pulling apparatus of engine and tender, they must be exe- 
cuted strictly according to the rules and regulations of the 
Association of German railways. The height above rails of 
these apparatus is, however, 3ft. 5gin. The draw-hooks 
must resist a pull of 22 tons. 

The engine and tender are furnished with strong life- 
guards, which are fitted, in turn, with keeps for the brushes. 
At the smokebox end of the engine, and between the frames, 
are a pair of large, water-tight sandboxes, made of sheet iron 
and angle irons. The sandboxes are fitted with suitable 
gearing to be worked from the footplate, and they must be 
provided with openings, by means of which the nature of the 
sand can be ascertained, in such a manner, that moist sand 
can readily be removed. 

Wheels and Azles—The wrought-iron wheels and the 
axles, together with the solid forged balanced weights and 
counter cranks, will be supplied by the Swiss North-Eastern 
Railway. The axle boxes are to be made of best charcoal 
iron, and are fitted with a lining of brass. The bearings are 
of best brass, lined with an alloy, which is composed of 10 
parts copper, 10 parts antimony, and 80 parts tin. This 
alloy is cast into bars, which are to be remelted before em- 

loyment. In order that the alloy and the brass bearing 

me firmly united, the latter must be well tinned before 
receiving the alloy. The under part of the axleboxes is 
made of cast iron, and is so arranged, that the lubrication 
takes place from underneath by means of capillary wicks. 
All the bearing springs of engine and tender will likewise be 
supplied to the makers. 

Cylinders.—The cylinders are of the best, hard cylinder 
metal, bored out perfectly cylindrical to a diameter of 163 in., 
while both ends are bored to a diameter of 163 in. Before 
the cylinders are fixed into their places, the steam ports must 
be well cleansed from moulding sand. The cylinder covers 
are to be made of best tenacious cast iron, well fitted and 
ground upon the cylinders perfectly steam-tight. The 





covers are also to be furnished with a cleading of sheet-iron, 
neatly made; and the front cylinder covers are moreover 





fitted with small handles. The af of the piston is to be 
forged in one piece with the pi , the material being best 
crucible cast steel from the works of Berger and Co., in 
Witten. The piston is with two self-bending, cast- 
iron rings, made of very dense, tenacious, and finely-polished 
metal. The slide valves are likewise of best cast-iron. Each 
end of the cylinders is — with a waste-water cock 
which can be opened and shut from the engineman’s foot. 

The lubricator fér the slide valves and cylinders of 
ed) ‘imside the enginedriver’s cab, and is connected } 
in. iron gaspipes with the valve chests, through which 
the lubrication material is foreed by the steam from the 
boiler, the steam being admitted into the lubricator by a cock 
and pipe. The connecting pipes between lubricator and 
valve-chests can be closed, against the steam pressure in 
these latter, by small, self-acting valves. 

Working Gear—The guide bars are made of T section 
and are of best crucible cast steel. The crossheads are made 
in one piece of wrought iron, while the guide blocks consist 
Of best brass. The crossheads are fitted with an oil cup for 
lubricating the guide bars and connecting rods at the same 
time. The connecting rods must be forged of very tenacious 
erucible cast steel, supplied by Berger and Co., of Witten. 
The large ends of the connecting rods have bearings of 
wrought iron, lined with the alloy above described, while the 
small ends are fitted with brass bushes, also lined with the 
pracy alloy. The crosshead pins are likewise of crucible cast 
steel. 

The eccentric rods are of very tenacious crucible cast steel, 
the eyes being fitted with hardened steel bushes. The valve 
motion is of the Allen class, with single slide valve, and 
affording a variable steam admission of from ¢ to $ of the 
length of the stroke. The reversing gear, which is of the 
screw type, is arranged on the right-hand side of the driver, 
the screw and nut being made of best hard crucible cast 
steel. The expansion links are to be made of best charcoal 
iron, case-hardened. The valve-spindle connecting rods are 
also forged of very tenacious crucible cast steel, while the 
suspension links and the weigh bar must be made of best 
charcoal iron; they are, however, not to be case-hardened, 
but are to be fitted in the eyes with hardened steel bushes, 
in a similar manner as the eccentric rods. All the bolts and 
ome in the valve motion, as well as the expansion 

i ‘gum must be made of best hardened crucible cast 
stee 

Each engine is to be fitted without a counter-pressure 
pace for which special drawings and a model will be 
supplied. 

Tender.—The tender is carried on four wheels, having a 
diameter of 3 ft. 4}in. The frames are each made from one 
plate of best charcoal iron 4 in. thick. The plates composing 
the water tanks and coal bunkers, vary in thickness from 
in. to 4, in. In general, all parts of the tender must be 
arranged and constructed so as to combine sufficient strength 
with the greatest possible lightness. The wheels, axles, and 
bearing = for the tenders will be supplied to the makers 
by the Swiss North-Eastern Railway Company. The hose- 
pipes are of india-rubber, and they are strengthened on the 
outside by coiled copper wires. The hose-pipes are suspended, 
near the middle of their length, by an elastic support from 
the tender. Each tender is to be provided with a float gauge, 
by means of which the quantity of water, in cubic feet, con- 
tained in the tender, can readily be ascertained. The tender 
is fitted with a brake of an efficient pattern, the brake handle 
being placed on the left-hand side on the engineman’s foot- 
plate. The brake hangers are suspended from supports, 
fitted with india-rubber rings, and the brake blocks are to be 
made of best poplar. Each tender is to be furnished with two 
iron tool boxes, the covers of which are secured by padlocks. 
The free space between engine and tender is closed. by a small 
cover; on each side, which is arranged in such a manner that 
it can easily be removed. 

Engine and tender are to be painted green all over. The 
coats are to be laid on in such a manner, that the boiler 
receives a darker colour than the other parts of the engine. 
Wheels, cylinders, and water tanks are to be set off with 
yellow and black. The inside of the engineman’s cab is 
painted to represent curled oak. Before the coats are laid 
on, all the plates rhust be thorou ghly rubbed and cleaned in 
the usual manner. 








A New Lrxz To Orsgon.—An Act has passed the United 
States Congress granting a right of way through the public 
lands for the construction of a railway from the Great Salt 
— to Portland, Oregon. The President has signed the 

ct. 


Tue Lirnvi, Torpv, ayp OemorzE Coal AND Inox Com- 
PaNy.— Under this title the prospectus of a company has 
been issued with a proposed share capital of 550,000/., divided 
into 7000 shares of 50. each, making 360,000/, the balance 
of shares being taken by the vendors, a guarantee by the 
deposit of security being given that within five years the 
profits on capital called up will amount to 10 per cent. for 
the five years. The object of the company is to purchase the 
coal and iron fields owned by John Brogden and Sons, and 
the Llynvi Coal and Iron Company, and to form an amalgé- 
mation. The mineral estates comprises 200 acres of freehold, 
and 800 acres of leasehold coal and ironstone, and the works 
comprise 13 collieries, 9 blast furnaces, 115 puddling and 
mili furnaces, 4 forges, and 7 rolling mills. fhe site has 
considerable advantages of location, being ted by the 
Llynvi and Ogmore Railway with each other, and with the 
harbour and docks of Porthcawl, as well as with the South 
Wales Railway. The purchase money for the whole pro- 
perty is 610,0007., of which the vendors are to receive 
200,004. in debentures secured by mortgage to be paid off 
by instalments in three, six, and nine years. The balance of 
410,0002. is payable, 210,0007. in cash by instalment, and 
200,0002. in paid up shares. On their part, the vendors 
will deposit 150,000/. in cash or paid up shares, as guarantee 
to the shareholders. 
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THE BERLIN GAS WORKS. 
Tue Imperial Continental Gas Association of Berlin has 
recently constructed in that city a large retort house, the 
roof of which we illustrate on the next page. The space en- 
closed by the walls of the retort house is 105 ft. in width, 
and 187 ft. 2in. long. This space is covered by a roof of 
the form shown in the drawing, supported by 12 arched ribs, 
placed 15 ft. apart, the end ribs being 11 ft. 2 in. from the 
inner face of the gable walls. As will be seen from the 
drawing, the roof principals somewhat resemble those of the 
St. Pancras Station of the Midland Railway, meeting in the 
centre with an angle, and forming a pointed arch. The 
feet of the principals rest on hinged sockets, and the height 
from the ground line to the top of the arch is 52 ft. 6in., 
the radius from which each half is struck being 73 ft., and 
that for the under side of the rib 70ft. Where the out- 
side member of the rib meets with the line of the wall the 
curve is changed into a perpendicular line, which descends 
to meet the inner member, as shown. Each of these 
members consists of 2 angle irons placed back to back, with 
a space of Zin. between them. For the outer flange the 
dimensions of the angle irons are 3in. by 3 in. by # in. 
The angle irons in each flange are made in four lengths, the 
joints occurring in the middle of a bay (there are 29 bays in 
each half rib), the cover plates employed being % in. 
thick by 3 in. wide, and 12 in. long; the rivets used are # in. 
diameter. At the foot of each rib the angle irons are brought 
close together and turned round with a radius of 8in, Over 





Brackets rivetted to the struts of the panels extend upwards 
on each side of the rib to the purlins to which they are also 
rivetted. The joints of the purlins are made with cover 
plates 10 in. long, and } in. thick, with } in. diameter bolts. 
To form the space for the circular wall lights shown in 
Figs. 1 and 2, angle irons 2,in. by 2 in, by # in. are attached 
to the four lowest purlins, their other ends being received 
into the wall. The shafts shown in the upper part of the 
roof are for ventilation ; they are 7 ft. 6 in. square, and 14 ft. 
high, and consist of four vertical corner angle irons, and of 
two T-irons on each side. To this framing, sheet-iron plates 
are rivetted, and at the top and bottom an angle iron runs 
around the shaft, which is supported in its position on the 
roof by an angle iron rivetted on each side, and curved to 
the same radius as the roof; by these the shaft is fastened 
to the purlins. Those shafts immediately against the gable 
wall are similar in construction, except that the T-iron 
framing on one side is omitted, and the wall forms the 
fourth side of the shaft. The roof is covered with zinc plates. 
The position of the gutters is shown in section, Fig. 1, 
where it will be seen that they run downthe whole length 
of the building at the level of the top of the side walls. 
These gutters are supported by brackets curved to the form 
of the gutter, fastened into the wall on one side, and 
rivetted to the side of the lowest purlins on the other. They 
are placed 8 ft. apart, are curved with a radius of 7 in., and 
are formed of flat iron 2in. wide and 3 in. thick. 
In erecting the ribs, a complete principal was raised at 





angle irons at this point is fastened a plate 6% in. wide 
and 3 in. thick, curved to the same radius as the angle 
irons, and secured to them by 8 rivets. The space between 
the angle irons is filled with a double Zin. gusset plate 
extending for a short distance above the bottom of the 
socket, and a stiffening plate, also Zin. thick, is rivetted 
between the angle irons of the bottom flange, and extending 
above the angle iron strut of the first panel. The angle 
irons in both flanges are connected together by a # in. 
rivet in the centre of each panel, Zin. distance plate being 
placed between the angle irons at the points where the 
rivets occut. At the points where the angle iron struts in 
the trussed panels occur, plates Zin. thick, 7in. deep, and 
from 8}in. to 10in. long, are placed between the angle 
irons forming the flanges of the rib. To them are fastened 
the verticals and diagonals of the trussed panels, the former 
consisting each of two angle irons placed’Zin. apart, 2 in. 
by 2in. by }in., and rivetted to the Zin. plates before 
mentioned, by two 4 in. rivets at each end placed 2 in. apart. 
These angle irons are also kept together by two }in. rivets 
with distance pieces Zin. thick. The diagonals are 3 in. 
thick, and from 2in. to 8in. broad. They are rivetted to 
the same plates to which the vertical angle iron struts are 
fastened, and are placed alternately on opposite sides of the 
plates, so that there remains a space of Zin, between them ; 
at the point of their intersection a rivet with a distance 
piece connects them. 

The round foot of the rib fits into a cast-iron socket 
curved to the same radius, and rests on a pier in the wall 
of the retort house; one side of this casting is extended 
sufficiently to receive a bolt, which passes through it, through 
a distance piece, and through the angle irons of the ribs, and 
is secured on the other side by a nut. 

Between each pair of principal ribs is a system of diagonal 
bracing as shown in Figs.2 and 8. The ties forming this 
bracing are round bars # in. diameter, fastened to the tops 
of the ribs by small bracket plates rivetted down, and to 
which the ends of the ties are secured by means of a nut; 
at the points of intersection, the ties terminate with open 
eyes in a circular plate 7 in. diameter and } in. thick, to 
which they are secured by bolts passing through the plate 
and the end of the ties. In order to check any lateral 
movement of the ribs vertical angle irons are built to the 
recesses of the wall which receive them, and immediately 
above the point where the curve of the outer flange is 
changed into a straight line, a short angle iron 9} in. long 
and 8 in. by 8 in. by in, is secured by two rivets to the 
Upper flange, and bears direct at each end upon the two 
vertical wall angle irons before mentioned ; the latter are 
Sin. by 5 in. by} im. At the third panel from the bottom 
of the rib light girders rans from principal to principal, 
the whole length of the building. Each of these girders is 
15 ft. in length, 10 in. deep, and }in. thick, with angle 
irons 2}in. by 2}in. by }in. top and bottom, These 
girders are rivetted to the vertical angle struts of the panels 
before described. 

The purlins, placed 2 ft. 104 in, apart, are of L iron. 
They are formed in such lengths as to pass over one pair of 
Principals, and extend at each end 8 ft. beyond the ribs. 








one operation, the two girders forming each rib being con- 
nected together at the top by a hinged joint bolted to the 
upper flanges of the ribs, but removed and used for the next 
pair so soon as the principal was got into place, and the 
end verticals of the ribs were rivetted together. 

The erection was done without any fixed scaffolding, two 
stages, 18 ft. high,'being employed ; the sockets for the ribs 
being set, and a portion of the principals on each side being 
put in place, the remainder were raised and secured. But 
the mode adopted was found slow and costly compared to 
the more expeditious method of employing a travelling 
gantry; but as the retort ovens had been constructed before 
the roof was erected, the simpler method was not to be 
followed. 

The weight of cast iron employed in this roof was 13 cwt., 
and of wrought iron 87.5 tons, so that as the building 
measures 105 xX 187==-19,635 square feet; the weight per 
square foot covered was less than 10 1b. 








Eyouish Mercnanics’ ScrextTiFic AND MECHANICAL 
SocizTy.—The second yearly general meeting of this society 
was held on Thursday night last, the 2nd instant, at the 
Angel Hotel, Market-street, Manchester, Mr. A. Tolhausen, 
Vice-President, in the chair, when the Honorary Secretary 
for the past half-year presented his report. From this report 
it appeared that during the past six months there had been 
twelve fortnightly and nine committee meetings. Four of 
the former were occupied with the reading of pa on the 
following subjects, viz. : “On the Lever,” by Mr. Tolhausen ; 
“On the Pendulum,” by Mr. Hacking; ‘On the Balancing 
of Locomotives,” by Mr. Elliott; and “On Railway Axles 
and Wheels,” by Mr. Warburton. ~An animated discussion 
followed upon each paper, which clearly proved the import- 
ance of the exchange of opinion. The same could be said of 
the remaining nights, of which six were occupied solely by 
discussions, after brief introductions, on the following sub- 
jects, viz.: 1, “ Heating Surface and Firegrate Area of Steam 

oilers;” 2, “Consumption of Smoke;” 8, “ Feedwater 
Heaters ;” 4, “Feeding Apparatus;” 5, “Incrustation of 
Steam Boilers ;” 6, “Steam Engine (Pendulum) Governor.” 
The attendance of members at these meetings been an 
average one. The financial as (in the absence of the 
treasurer this statement was also presented by the honorary 
secretary)—were, although not brilliant, yet quite satisfactory, 
showing a balance in the treasurer’s hand in favour of the 
society. The customary election of officers was then pro- 
eceded with, when Mr. ‘McEwen was elected President, Mr. 
A. Tolhausen re-elected Vice-President, Mr. A. Hildebrandt 
elected Honorory Secretary, and Messrs. Warburton and 
Partington elected members of the committee. The newly- 
elected President now took the chair, and the syllabus for 
the ensuing half-year was then adopted, viz.: June 5th, a 

aper “On the Proposed Channel Transits,” by Mr. A. 
folhausen; July 3rd, “On the Compound Steam Engine,” 
by Mr. A. Hildebrandt; August 7th, “On Steam Boiler 
Explosions,” by Mr. McEwen; September 4th, “On the 
Slide Valve,” by Mr. Partington; October 2nd, “On the 
Ventilation of Mines,” by Mr. Hacking; November 6th, 
general meeting, independent discussions on various im- 

rtant subjects, as ‘ The Steam Jacket,” “Area of Boiler 

lues,” “ Sir William Fairbairn’s New Boiler,” &c., &c., are 
to be arranged when convenient, 








INSTITUTION OF MECHANICAL 
ENGINEERS. 

THE general meeting of the members of this Institution was 
held on Thursday, the 2nd inst., in the Lecture Theatre of the 
Midland Institute, Birmingham; C. William Siemens, Esq., 
F.R.S., D.C.L., President, in the chair. 

The Secretary (Mr. W. P. Marshall) read the minutes of the 
previous meeting, and a number of new members were elected. 


RIVETTED JOINTS. 

The adjourned discussion took place upon the paper read at 
the last meeting, ‘On the Strength and Proportions of Rivetted 
Joints, with the results of some recent experiments,” by Mr. 
Walter R. Browne, of Bristol. The particulars were given of 
some additional experiments that had been made by Mr. Kir- 
pre) for Messrs. Wright, upon the relative strength of dia- 

nal-jointed boilers as compared with those having the ordinary 

ngitudinal joints, the result being that the strength of the 
diagonal joint was found to be one-third greater than that of 
the longitudinal joint, thereby increasing the strength of the 
boiler in the proportion of three to four. The results were also 
given by Mr. John Cochrane of a series of experiments on the 
relative loss of strength consequent upon punching or drilling 
the rivet holes in plates and bars, showing that no advantage 
in respect of strength was gained by drilling the holes, pro- 
vided the punching was done with sufficient care. 


SIEMENS’ STEAM JET. 

A paper was then read “On a Steam Jet for exhausting 
Air, &c., and the results of its application,” by the President. 
The form and eatin of the steam jet having remained 
hitherto essentially the same as in the original steam blast of 
the locomotive, it oceurred to the writer that much might be 
done to improve its effect by a judicious arrangement of. the 
parts, so.as to avoid eddies in the combined current of steum 
and air, and to utilise more completely the initial momentum of 
the steam. These objects have now been effectually accom- 
plished by the onple ment of a very thin annular jet of steam 
in the form of a hollow cylindrical column, discharged from an 
annular nozzle. The air to be propelled. by the steain jet is 
admitted through an exterior annular orifice surrounding the 
jet, and°also’through the centre of the hollow jet; and the 
area of the air passages is gradually contracted on approaching 
the jet, whereby the velocity of motion of the entering air is so 
much aceelerated, before it is brought in contact with the steam, 
as to avoid the great difference in the velocity of the two cur- 
rents, at the point where they come together, which caused the 
eddies that previously impaired the efficiency of the steam jt. 
By the annular form of the steam jet the extent of surtuce 
contact between the steam and the air is greatly increased, and 
the quantity of air delivered is by this means very much aug- 
mented in proportion to the quantity of steam employed, ‘The 
combined jet of steam and air is discharged through an ex- 
panding delivery pipe of considerable length, in which its 
velocity is gradually reduced, and its momentum accordingly 
utilised by being converted into pressure. 

The improved steam jet hus been applied for exhausting one 
of the pneumatic despatch tubes employed at the Central Tele- 
graph Station, in London, for conveying the carriers.containing 
telegraphic despatches from one station to another. The result 
of a comparative trial made with the steam jet and with a good 
steam engine and exhausting pump has been found to be that 
the expenditure of steam is about the same in the two cases in 
dving the same work, the advantages of the steam jet being its 
very low first cost in comparison with that of the engine and 
pump, and also its great simplicity, and the small space oc- 
cupied as compared with an engine and pump. . 

Another application of the steam jet is to the lifting of water 
from a moderate depth, by employing the jet to exhaust the air 
from a closed vessel, into which the water then rises under the 
pressure of the atmosphere, the height of lift depending upon 
the size of the jet and the A pagrn of steam, and the consequent 
degree of vacuum obtained in the vessel. ‘The discharge from 
the steam jet being then admitted into the top of the vessel 
allows the water to escape through a delivery valve in the 
bottom, and aids in its expulsion. By usinga pair of these 
vessels in conjunction, and putting the exhaustion jet in com- 
munication with each alternately, " means of a self-acting float 
and reversing valve, one vessel is filling while the other is dis- 
charging, and a continuous delivery of water is thus obtained, 

It is also proposed to apply the steam jet for exhausting the 
vacuum pans employed in sugar-boiling, so as to dispense with 
the present costly vacuum pumps and steam engine, and the 
condenser for condensing the vapour from the evaporating pan ; 
the supply of condensing water, which in many places in the 
sugar-growing colonies is a consideration of vital importance, 
will thus be rendered unnecessary. The steam jet is further 
expected to prove very useful for draining the from 
the sugar, by exhausting the air from below the perforated bot, . 
tom of a strainer containing the undrained sugar, whereby the 
present modes of draining by gravitation or by centrifugal 
strainers can be su) with advantage. 

Numerous applications have been made of the steam jet as a 
blower for accelerating the distillation of fuel in geerprommyers 
for heating purposes, the jet being admitted into the spage un- 
derneath the fire-grate, which ix enclosed by doors. By this 
means it is found that coal dust of the most interior deserip- 
tion may be used, and the rate of production of the gas is 
doubled, while, at the same time, its quality is improved, owing 
to the generation of bydrogen from the steam which en.ers in- 
termingled with the air. : : 

A specimen was exhibited of the steam jet apparatuss-and 
the particulars were given of the propertivos which have been 
tound by experiment to be attended with the greatest ¢fficiency, 
rendering the jet capable of realising results comparavle with 
those obtained from a steam engine working an air pump. 

The meeting then terminated. 





TUNN&LLING THE St, LawRence.—Dr. Mareden, of Quebec, 
has written a letter to General Seymour, engineer of the 
North Shore. Railway, advocating the construction of a 
tunnel or submerged tubular ~~ acres the St. lawrence 
at Quebec, so ast. connect the North Shore Railway with 
the lines on the south side. 
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GUNPOWDER PRESSURE GAUGES. 

Amonest the various investigations to which the great 
increase in the dimensions of modern artillery has led, is 
that relating to the pressure exerted within the bore of the 
by the ignition of the powder charge. The object with 
which the experiments in this direction were instituted was 
to determine the kind and quantity of the powder best 
suited for heavy guns. Of course there is also the question 
of velocity to be taken into collateral consideration ; but 
with this point we do not intend now dealing, our present 
purpose being to describe the methods adopted in our own 
and other countries for ascertaining the pressure of the 
gases of gunpowder within the bore of a gun. And to 
this point additional interest attaches on account of the 
frequent allusion made by us to the pressures obtained in 
the 35-ton gun, in our occasional articles upon the subject 
of that weapon. The Committee on Explosions having the 
arrangement of the experiments, used the Rodman pressure 
gauge in the first instance. This gauge, we need hardly 
say, comes to us from the United States, having been de- 
vised by Major Rodman, the designer of the cast-iron gun 
bearing his name. This gauge is shown at Fig. 1, and in 





using it a hole is drilled through the gun at any point in 
the bore where it is desired to ascertain the pressure 
exerted by the exploding charge. Into this hole the tube, 
A, is screwed, its lower end, which is open, being flush with 
the bore. The other end is closed with the piston, B, the 
joint being rendered tight by means of the gas check, C. 
The piston carries a knife, D, and upon the knife rests a 
piece of copper, E, which is held tightly against it by the 
screw, F. When the charge is ignited, the pressure of the 
gases on the base of the piston forces the knife into the 
copper, and the indent produced is held to be the measure 
of the pressure which has acted upon the base of the piston. 

The results, however, which were obtained with this ap- 
paratus were so exceedingly variable, that the committee 
were led to devise a modified form of pressure gauge in 
which some of the causes of error inherent in the Rodman 
gauge were eliminated. The crusher gauge, as it is termed, is 
shown at Figs. 2 and 8, our illustrations having been prepared 
from drawings with which we have been favoured by the 
War Department. This apparatus was made in the Royal 
Gun Factories, and consists of a screw plug of steel pro- 
vided with a movable base, Fig. 8, which admits of the 
insertion of a small cylinder or pellet of copper, B, in the 
chamber, c, d, e, 7 One end of this cylinder rests against 
an anvil, A, the other being acted upon by a movable 
piston C, which is kept well up to the cylinder by means of 
a spring, i. The.copper cylinder is retained in a truly 
central position within the chamber by means of a small 
watch-spring seen at Fig. 5. In order to prevent any pos- 
sible leakage of gas into the chamber, the head of the piston 
is fluted, as seen at Fig. 7, as is also the body of the anvil, 
Fig. 4. Four small holes, a 6, Fig. 8, communicate with 
a main vent passing through the upper portion of the 
plug. Against the lower extremity of the piston a gas 
check, D, is inserted. The crusher gauge is used in exactly 
the same way as the Rodman gauge, being inserted at any 
required point in the bore of the gun. In the 8-inch expe- 


rimental gun the pressures are taken at intervals along the 
whole length of the bore, holes being drilled for that pur- 
pose. As the gases expand, following up the flight of the 
Projectile, the pressures become weaker, the reduction gra- 








dually increasing towards the muzzle as the expansion 
increases. The forward gauges are therefore provided with 
cylinders made from a softer metal than those used at the 
immediate point of explosion. In the 35-ton gun the pres- 
sures are taken at three points, at the end of the bore, at 
the vent, and at the base of the projectile. The gauge for 
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the end of the bore is placed in the centre of a shallow 
copper pan which is inserted at the muzzle of the gun and 
carefully pushed down the bore by means of a detachable 
rod, the same implement being used to withdraw it after 
a charge has been fired. The vent-gauge is inserted in the 
vent-hole, whilst that for the projectile is placed in a hole 
made in the base to receive it. The gun is fired by elec- 
tricity, the wires being inserted in the powder charge before 
it is placed in the gun, To prevent jamming they are laid 
along a groove cast on the outside of the projectile, both 
powder and shot being rammed carefully home together. 
The action of the apparatus is very simple. Upon the ex- 
plosion of a charge the gas acts on the area of the piston, 
and crushes the copper cylinder against the anvil. The 
amount of compression which the copper thus sustains 
becomes an indication of the pressure exerted upon the 
piston. The area of the copper cylinder found most suit- 
able for the 8-inch gun is 7,th of a square inch, the piston 
area being just double, or 3th of an inch. In order to 
obtain data whereon to base the calculations of the pres- 
sures, a series of experiments were made by means of a 
testing machine to determine the pressure required to pro- 
duce a definite amount of compression in copper cylinders, 
similar to those used in the instrument. The results of 
these experiments were tabulated, and they furnish a means 
of comparison whereby the amount of compression produced 
in the crusher becomes a direct indication of the pressure 
exerted by the gases at that part of the bore or chamber 
where the gauge is placed. 

The results of experiments show that the copper discs 
cannot be depended upon to give a result within 1500 Ib. 
of the actual pressure, but, latterly discs of pure silver 
have been employed, and the margin of error has been 
reduced to 7 Ib. 

It was speedily found by the committee that much 
greater reliance could be placed upon the results furnished 
by the crusher gauge than upon those obtained with the 
Rodman pressure gauge. This was due to several radical 
defects inherent in the latter instrument. The shape and 
size of the Rodman coppers and knives render it imperative 
to place them at the upper extremity of the plug, and con- 
sequently on the exterior of the gun. The gas, therefore, 
has a considerable space to travel through between the 
powder chamber and the indicating parts. Thus, before 
reaching the piston, the gases have attained a high vis viva, 
especially with quick-burning powders. This is transferred 
to the knife, and the recorded pressures were, therefore, 
much higher than they should have been. This was shown 
by placing a copper cylinder in one of the Rodman gauges 
and comparing its compression with that of a similar cylin- 
der taken from the crushing instrument. In the case of 
R. L. G. (rifle large grain) powder, the inner cylinder was 
compressed from 0.500 in. to 0.285 in. ; the area on which 
the gas acted being .167 of a square inch, and the corre- 
sponding pressure 22$ tons per square inch. On the other 
hand, the cylinder placed externally was reduced from 
0.500 in. to 0.251 in., the gas acting on an area of 0.110 
square inch, and the corresponding pressure being 40 tons 
per square inch. This obstacle to the attainment of correct- 
pressure indications does not exist in the crusher gauge, as 
the small diameter of the working parts permits of their 
being placed near the surface of the bore. Another advan- 
tage due to the smallness of the dimensions consists in the 
readier attainment of uniformity in the quality of the metal 
upon which the pressures are recorded, as a very much 
larger number of crusher cylinders than of Rodmar ; lates 
can be produced from one and the same quality of metal. 
Nevertheless, as we have pointed out in previous articles, 
we do not hold the apparatus to be a perfect recording in- 
strument, inasmuch as it is very questionable whether the 
metal from which the cylinders are made possesses thorough 
uniformity. To this possible defect, as well as to the 





probable imperfect action of the piston, we attribute the 
very wide differences between the results lately obtained 
with equal charges of the same kind of powder, these dif- 
ferences of pressure ranging from 21.6 tons to 66.0 tons 
per square inch. The crack which has been developed in 
the 85-ton gun is more likely to have arisen from the 
hardened studs with which the proof projectiles used in the 
recent practice at Woolwich have been fitted than from 
any excessive strain brought on the steel tube by the 
powder charges at present used. 

So far the English method of obtaining the pressures of 
gunpowder gases in guns. Let us now turn to the systems 
adopted in other countries. During the year 1870 the 
Russian Government instituted a series of experiments in 
this direction with 6 ,8, 9, and 11-inch breech-loading rifles, 
and 15-inch muzzle-loading smooth-bore guns. The object 
of the experiments was to ascertain the comparative action 
of grain and prismatic powders in heavy charges, and also 
to determine the charge suitable for each class of guns. 
The experiments were carried out at Volkovopole, near 
St. Petersburg, the gas pressures were taken by the Rod- 
man gauge, which we have already described, the initial 
velocities being obtained with De Boulanger’s chronograph. 
The wide variations of pressure indicated by the Rodman 
gauge, and frequently recurring anomalies in the results, 
gave anything but satisfaction to the experimentalists. In 
order, therefore, to obtain more precise information, it was 
decided to carry out a series of progressive experiments, 
commencing with small charges of powder and continuing 
by small increments up to heavy charges. By this means 
a series of curves was obtained which afforded the means 
of determining the pressures and velocities, as well as de- 
fining the law of their variations with the increase of the 
weight of charge, for each of the guns to which we have 
referred. There are no published reports of these experi- 
ments, but from memoranda made during their progress, 
and now before us, we are enabled to give the general re- 
sults obtained with the guns used in the abovetrials. The 
6-inch gun was fired 700 times, the best results being ob- 
tained with powder charges of 16 lb., and projectiles weigh- 
ing 90 1b., when the velocity was 1335 ft., with pressures 
of about 2000 atmospheres, or nearly 134 tons per square 
inch. The 8-inch gun fired 400 rounds. With 81 lb. charges 
and 190 lb. projectiles, a velocity of 1381 ft. and a similar 
pressure to that in the 6-inch gun were obtained. The 
9-inch gun fired 700 rounds. With a powder charge of 
52 1b. and projectiles weighing 300 lb., the velocity obtained 
was 1841 ft.and a pressure of 2800 atmospheres, or 183 
tons, per square inch, The 11-inch gun fired 400 rounds. 
With powder charges of 914 1b. and a 550 lb. projectile, the 
velocity was 1360 ft. ; the pressure is not given in the notes 
before us. The 15-inch gurr firing 500 rounds, gave, with 
80 lb. powder charges and 488 lb. projectiles, a velocity of 
1184 ft. and a pressure of 1600 atmospheres, or about 10} 
tons, per square inch. 

These experiments led to the decided preference of pris- 
matic as against grained powder. With equal velocities 
the grained powder developed more than twice the pressure 
obtained with the prismatic powder. This wide difference, 
however, was only developed when the velocities were very 
high, and the higher these ranged, the greater the difference 
of pressure became between the two powders—always show- 
ing in favour of the prismatic. The experiments also indi- 
cated the great importance of the size of the diameter of 
the cartridge in muzzle-loading guns, and of the length of 
the powder chamber in breech-loaders. For instance, in 
the 15-inch gun the velocities were equal with charges of 
75 lb. and 100 lb., when the diameter of the first was 12 in, 
and that of the last 9.7in. The amount of pressure, how- 
ever, in the case of 100 lb. charges was 10 per cent. greater 
than with those of 75 lb. In the 8-inch breech-loading 
gun the velocities were the same with the charges of 314 
and 881b., the powder-chamber in the latter case being 
6in. longer than with the 3141b. charge. The anomalies 
in the indications of pressure with the Rodman gauge, to 
which we have already alluded, and the cunstant doubt as 
to whether the pressures indicated were really those which 
the gun sustained, ultimately led to a general disbelief in 
the conclusions derived from the indications. They were, 
therefore, treated as of but small value, but were taken into 
consideration collaterally in determining the best initial 
velocities for insuring the satisfactory action of the pro~ 
jeetile at the test possible range. 

: Some auatnents were carried out in 1869—also in 
Russia—by General Maersky, with light field guns, the 
object being to discover the law of development of the pres- 
sure of gases. The general used a 3.4-inch Russian field 
gun, with which he measured the time of flight of the pro- 
jectile at different points in the bore. This he effected by 
attaching a thin rod to the bottom of the projectile, the rod 
passing out through the breech of the gun some distance to 
the rear, A ing was attached to the rear of the gun, 
and which carried a series of wires, and at the end of the 
rod was an arrangement for cutting the wires in succession. 
Upon the discharge of the gun the projectile carried the rod 
forwards, thus cutting the wires, which being attached to a 
chronograph, determined the interval of time between each 
consecutive cut of the wires. The more delicate and perfect 
arrangement for making similar observations in England 
with both heavy and light guns is too well known to need 
more than a passing reference here. A number of plugs, 
each a cutter and a fine insulating wire, are 
screwed into holes drilled at given distances from each 
other in the gun. Upon the discharge of the piece, which 
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is placed in connexion with Captain Noble's chronoscope, 
the exact moment when the shot passes a particular point 
in the bore is recorded. 

Ahighly in method of ascertaining the pressures of 
gases in guns has been devised by M. Tresca, and is founded 
upon his theory of the flow of metals. 

At a recent meeting of the Academy of Sciences, General 
Morin contributed a paper upon the subject of pressure in 
guns, In the course of this paper he alluded to the interest 
attaching to the subject, and passed in review the works of 
Martin de Brettes, Navez, Vignotti, and Schultz, on the 
movement of projectiles. Arriving, then, at the determina- 
tion of pressures developed by the exploding gases in the 
body of the gun, M. Morin pointed out that the method of 
ascertaining these was proposed in 1866 by M. Tresea, his 
suggestions being based upon the flow of solids. Test pistons 
of lead are arranged in the side of a gun at given distances. 
The first trials showed that these lead cylinders were some- 
times forced out entirely through the small cylindrical 
openings placed for them to flow through. 

M. de Keffye, who applied this process to guns of large 
diaimeter, modified the form of the cylindrical openings, 
and replaced it with a conical canal, in which the resistance 
was necessarily variable. 

The charges necessary to determine a conical flow of a 
given length were proved by direct experiments, which 
showed that these lengths were proportional to the corres- 
ponding strains, atleast within the limits experimented upon. 

The mathematical investigation corroborated this result, 
and the means to test the maximum pressure along different 
points of the bore, were also developed under conditions of 
such simplicity that MM. de Reffye and Pothier were able 
to apply them to the end surface of the projectile to ascer- 
tain the pressure on the side of the gun at the moment 
when the greatest explosive effort of the gas was developed. 

The great regularity of resistance of the lead, the 
facility of casting and preparing ir the same mass of 
metal a great number of homogeneous cylinders, and the 
comparatively great length of the expelled jets give to 
these experiments a very much greater exactness than 
could have been obtained by any of the other means pre- 
viously employed. 

The process followed by MM. de Reffre and Pothier ap- 
pears then susceptible of giving results of great preci- 
sion. Unfortunately the experiments were interrupted 
by the war, and have not since been proceeded with; and 
this is the more to be regretted at a moment when the 
question has a value the more important, since by its 
thorough investigation, velocities, ranges, and weights of 
projectiles may be increased. 








Russtay Tste¢RaPuy.— With the return of spring has come 
a statement to the effect that the condition of the telegraphic 
lines in Russia is satisfactory, with the exception of that of 
Kazan, on which some damage has been done by ice, a cable 
submer in the Kama, between Okotsh and Perm, having 
suffered. Siberia has also been severed from the St. Peters- 
burg section by way of Ladoga and Tikhvine. 


Tar Isstrrvtion or Crvit Exoryerrs.—At the meet- 
ing of the members of this Society on Tuesday, the 7th May, 
1872, Mr. Hawkesley, President, in the chair, H.R.H. Prince 
Arthur, K.G., &c., was elected by acclamation an honorary 
member. Later in the evening the usual monthly ballot was 
taken, and resulted in the election of twenty-seven candidates, 
of whom four were members, viz., Mr. John William Gray, 
engineer to the Birmingham Water Works Compauy ; Mr. David 
Rowan, President of the Institution of Engineers and Ship- 
builders in Scotland, Glasgow ; Mr. Walter Henry Scott, Locomo- 
tive Superintendent and Resident Engineer of the Mauritius Go- 
vernment Railways; and Mr. Lionel Bury Wells, Engineering 
Staff of the London and North-Western Railway. Twenty- 
three gentlemen were elected Associates, viz., Mr. Edgar William 
Beckingsale, Telegraph Construction and Maintenance Com- 
pany: Mr. Edward Brown, Stud. Inst. C.E., Brixton 

ill; Mr. Edmund Small Cathells, Gas Company, Montreal; 
Mr. Archibald Crellia Cregeen, Ex-Eng. P. W. D., India ; Mr, 
Charles Edward Gael, B.A., Asst. Eng. P.W.D., India; Mr. 
James Henry Greaves, Stud. Inst. C.E., Westminster; Mr. 
Charles Godfrey Gumpel, Leicester-square; Mr, John Prentis 
Hawley, Lambeth Water Works Company; Mr. Thomas 
Howard Head, Cannon-street; Lieutenant-Colonel Percival 
Rotert Innes, St, George’s-square; Mr. John Peake, Knight, 
General Manager of the London, Brighton, and South Coast 
Railway; Rai Kunbya Lal), Ex-Eng. P.W.D., India; Mr. 
Simon M‘Bean, Resident a Ceylon Government Rail- 
way; Me. Frederick Herbert Mollett, Stud. Inst. C.E., Austin- 
friars-passage; Mr, William Morris, Engineer to the Native 
Guano eng pa Mr. Henry Thomas Manday, Stud. Inst., 
C.E., East Londen Water Works; Mr. Thomas Nuttall, Bury; 
Mr. James Smith Okell, Iquiqui, Peru; Mr. David Reid, 
Gampola, Ceylon; Mr. Thomas Reynolds, Jun. Stud. Inst 
C.E., Great St. Helen’s; Mr. Charles Edward Robinson, 
Stud. Inst,, C.E., Resident Engineer uf the Yeovil Corporation 
Water Works ; Mr. Francis Frederick Smith, late of the Hon- 
duras Railway; and Mr. Frank Napier Thorowgood, Siud. Inst. 
C.E., Tynemouth. It was announced that, in accordance with 
the bye-laws, the council had recently transferred Messrs. 
William Dyce Cay, Henry Hooper, Francis Langford O'Cal- 
laghan and John Robinson, from the class of Associate to that 
of Member; alsothat the following candidates had been ad- 
mitted students of the Institution ; Messrs. Gilbert Beresford, 
William. Patrick Brodie, Stephen Finney, Joseph Edward 
Fisher, Charles William Hodson ~¥ acdonald Hughes, 
Marmaduke John Monckton, Edmun Penny, ‘Ralph Sadler, 
Ernest Ifill Shadbolt, James Tait, Charles James Knight Wat- 
son, Horace Wilmer, William John Wilson and Trevredyn Rash- 
eigh Wynne, 





NOTES FROM THE SOUTH-WEST. 
Emigration to the United States.—Several thousands cf 
rsons assembled near the Cumberland Basin, Bristol, on 

Baturday afternoon, to witness the of the steamer 
Arragon for New York, with no fewer than 300 emigrants. 
The scene was one of great excitement. 


Newport Harbour Commissioners.—At the monthly meet- 
ing of the Newport Harbour Commissioners, on Friday, the 
harbour-master reported that the deposited plans of the rail- 
way bridge across the Usk states the height above high 
water to be 15 ft., whereas the sketch given by Mr. Lundie, 
the resident engineer, shows the height to be 11 ft. only. 
pi April he measured the height of ‘the centre 
arch of Newport bridge above high water, and found it to be 
13 ft. Gin, it being then high spring tide. 

Fatal Aecident on Board a mer.— An inquest was held 
at New Milford on Monday bel aw body of William Welsh, 
who lost his life on the preceding day by the collapsing of 
the supetheater attached to the boilers on board the mail 
steamer South of Ireland. From the evidence adduced it 
appears that the vessel had been thoroughly surveyed in 
December by the Government Inspector, who gave a certifi- 
cate up to the ensuing month of June, when the vessel would 
have undergone a thorough overhauling. The maximum 
amount of pressure of steam allowed by the inspector at the 
last survey was 25 1b. to the square inch, and at the time of 
the aegidentj-according to the evidence of the chief pogiewe 
of the @hip, William Harries, the pressure was only 22} lb. 
The jury expressed themselves satisfied that every precaution 
had hg amy and a verdict of “accidental death” was re- 
cord , 


Death of Mr. Joshua Williams.—It is our painful duty to 
record the death of Mr. Joshua Williams, of Dylais House, 
Neath, for many years manager of the South Wales division 
of the Great Western Railway. He succumbed to an attack 
of acute laryngitis on Friday night, after a brief but severe 
illness, induced probably by a too assiduous attention to the 
responsibilities connected with the alteration of the gouge on 
the Great Western Railway now in progress. Mr. Williams 
was a native of Merthyr, and was born in 1821 ; he first be- 
came connected with railway service while residing at Car- 
navon, where he carried on business asa draper. In 1850 
he became secretary to the Vale of Neath Railway, and sub- 
sequently manager. On the amalgamation of that line with 
the Great Western, in 1865, he was appointed manager of 
the division west of Hereford and Gloucester. He was 
managing partner of the extensive tin works at Aberdylais, 
where his loss will be greatly felt. 


Wages at the South Wales and Monmouthshire Iron 
Works.—Notices were on Monday posted up at the principal 
iron works in South Wales announcing that an advance of 
10 per cent. would be given, to commence a month from that 
date. A similar notice, signed by Mr. Paton, manager, 
and dated May 6, 1872, was posted up at the works of the 
Blaenafon Iron Company. The workmen who have been 
agitating for an advance, recently demanded an increase of 
15 per cent., but it is considered probable that they will 


‘accept the offer now made by the masters. 


The Taff Vale Railway and its Platelayers.—The Taff 
Vale has had a strike amongst its platelayers. The com- 
pany sent an offerof an advance of 1s. per week to the men 
if they would resume work immediately. The men, up to 
the time of their sending in their notice merely wanted an 
extra a oe week, making 18s. per week; but when they 
discovered that they could not induce the company to concede 
that scale of wages unless they struck for it, they made an 
application for 2s. per week advance. This was refused. 


Newport Dock Company.—At the half yearly meeting of 
this company, the directors reported that the inner lock gates 
are in course of being replaced by wrought-iron gates by 
Messrs. Maudsley Brothers, of Cardiff, who have undertaken 
to have them fitted in place by the 17th of July. The build- 
ing of an additional steam iron dredger and hopper barge 
combined isin a forward state. The revenue of the company 
is improving. 

Clifton Extension Railway.—It is understood that the con- 
tractors for the Clifton Extension Railway have determined 
to push on the work night and day on all the sections of the 


line. 


Bristol Water Works Company.—The Bristol Water 
Works Company have resolved to carry on the high level 
service to Horfield for the supply of the increasing residents 
in that district. 


Great Western Railway.—The alteration in the gauge 
from broad to narrow on the Great Western Railway from 
Swindon to Milford is being rapidly proceeded with—so 
rapidly, indeed, that next week it is intended to commence 
the running of ‘narrow-gauge passenger traffic on the whole 
length of the line from Gloucester to Milford. At present 
the condition of the line is as follows: From Gloucester to 
Grange Court it is mixed in gauge; from Grange Court to 
Cardiff (a distance of 49 miles), the conversion has been 
completed; and from Cardiff to Milford nearly so, the 
sidings ae 4 having to undergo the alteration, which 
will be proceeded with at once. On Monday morning the 
engineers took ion of the undermentioned sidi 

broad gauge sidings at Neath on the up line side; all 
broad gauge sidings at Port Talbot on the up line side; all 
the broad gauge sidings at Carmarthen Junction; all the 
broad gauge sidings at Llanelly on the up side; also all the 
broad gauge sidings at Bridgend on the up side. On Wed- 
nesday morning they took possession of all the broad gauge 
sidings on the down side at Neath; and on Thursday morn- 
ing of all the broad gauge sidi at Briton Ferry. The 
conversion of the line from Swindon to Gloucester will not 
take place until the South Wales section is finished. 

Colliers in the Forest of Dean.—On Friday afternoon, in 
compliance with notices | seep throughout the Forest of 
Dean, a mass meeting of the colliers and miners was held in 





front of the ancient Speech House. Resolutions were passed 
in which the meeting pledged itself to support the Mines 
Bill in its entirety, direct representation of labour in Parlig. 
ment, and the adoption of the eight hours limit, July 1. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday, 

The Cleveland Iron Market.—Yesterday there was a good 
attendance on *Change at Middlesbrough, but owing to the 
| ays scarcity of pig iron on account of the makers being 50 
ar behind with their deliveries there was really no iron to 
sell, and very little business was done. Prices are exceed. 
ingly high, as much as 100s. per ton being quoted, and some- 
times really paid for No. 3. Ironstone is with difficulty ob- 
tained by some pig iron makers, and all the makers feel the 
difficulty of getting sufficient coal and coke to meet their re. 
quirements. 


The Returns.—The returns of the Cleveland Ironmaster’s 
Association for April show that there are now 138 blast {nr- 
nacesin the North of England, 129 of which are in, ful] 
operation. During April the total make amounted to 
163,408 tons, an increase of 7,936 tons compared with the 
same time last year. Shipments at Middlesbrough are brisk, 
26,528 tons of pig iron having -been shipped foreign, and 
14,416 tons coastwise dutingthe month. Makers’ stocks are 
now reduced to 38,536 tons, and the Middlesbrough warrant 
stores only contain 1391 tons. «1 


New Blast Furnaces.—The following firms, all of which 
are in what is called the Middlesbrough district, are building 
new blast furnaces: The Laekenby Iron Company, 1; 
Cochrane and Co.,1; W. Whitwell and Co.,2; The North 
of England Industrial Iron-Company,1: Rosedale and 
Ferryhill Iron Company, 2; Downey and Co., 2; and the 
Tees Bridge Iron Company, 2. Several of those are ina 
forward condition, and will soon be ready for blast. 


The Finished Iron Trade.—All branches of this great in- 
dustry are still in a flourishing condition. The only com- 
plaint heard is that the men do not work so much as they 
might. The quotations for manufactured iron are now as 
follows: Common bars, 10/., best, 10/. 10s., cable iron, 10/. 
10s., rivet iron, 10/. 10s., angle and bulb, 10/. 10s., nail rods, 
102. 15s., hoops, 127. 15s., sheets, 127. 15s., ship plates, 12/. ds., 
boiler plates, 137., rails, 102., puddled bars, 7. 7s. 6d. 


The Ironworkers and the Board of Arbitration.—The 
questions as to the work hours of puddlers and Sunday 
fettling, referred by the Board of Arbitration to Mr. Rupert 
Kettle, were settled by that gentleman at Darlington on 
Friday last. It was decided that the experiment of com- 
mencing the shift for puddlers at 5 of each morning and 
evening, and fixing 3 o’clock for the hour after which no 
charge shall be put into the furnace, be tried for the re- 
mainder of this year, and that if it is found by experience that 
heats are lost by this alteration, the masters shall be at 
liberty to re-open the question for discussion without being 

rejudiced by having consented to this change. This reso- 
ution did not prevent, puddlers at’ any works from agree- 
ing amongst themselves with the consent of their employer 
to begin earlier, leave earlier, or work five heats on Saturday. 
No puddler is to be required to fettle his furnace or do 
any other work on Sunday or™before 6 o’clock on Monday 
morning. 


A New Squeezer.—During the iron market at Middles- 
brough on Tuesday, Mr. James Robertson, engineer, Glas- 
gow, exhibited a model of a rotary squeezer, admirable 
adapted for removing the impurities from the big ‘“ blooms” 
made by Danks’s puddling furnace. Several of the iron- 
masters complimented Mr. Debestons upon his ingenious but 
simple “ squeezer.” : 


The Mines and the Miners.—While writing last week a 
meeting was being held by the Cleveland miners to consider 
the wages question. Between 5000 and 6000 men assembled 
at Skelton, and passed several resolutions, the chief points of 
which were that they wished to work only eight hours per 
day after the 19th inst., and desired an advance of 2d. per ton 
in their wages. The men have given the masters notice of 
their wants, but nothing further has been done. No doubt 
the masters will in a day or two explain how far they can 
meet their wishes. Any difference there may be it is hoped 
will be settled in an amicable manner, as the consequences of 
a strike would be, as we stated last week, most calamitous. 

Shipbuilding—On the Tyne, Wear, Tees, and Humber, 
the little disputes at some of the ship yards have been satis- 
factorily settled, and the whole of those great hives of in- 
dustry present an unusually active appearance. 

Engineering.—There is now a fair amount of bridge work 
on hand in the north of England. Engineering generally is 
brisk. Marine engine builders continue exceptionally busy. 

The Coal Trade.—Owing to the great pressure for iron, 
the consumption of fuel in Cleveland is excessive, and prices 
of coal and coke are still very high. 








Susaqveous Founpartiors.—In the illustrated wry A 
tion, which we published on the 18th of April last, of Mr. 
&* | John Wright’s recent improvements in forming subaqueour 


foundations, we scarcely gave sufficient prominence to the 
fact that he, when resident engineer of the Rochester Bridge, 
first suggested and superintended the successful application 
of compressed air in sinking the cylinder for the foundations 
of that work, and that he was the originator of the system 
which has since that time been extensively used all over the 
world. In noticing favourably the extended application of 
the principles he then originated, and which appear likely 
to prove of great service in the. construction of works below 
water, we are glad to notice that Mr. Deas, the evgi- 
neer to the Clyde Commissioners, has expressed his ap roval 
of the plan, and recommended its adoption when the subways 
under the Clyde shall be carried into execution. 
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NOTICE OF MEETING. 

INSTITUTION OF OIVIL ENGINEERS.—Tuesday, May 14th, at 
8 P.M. 1. Continued Discussion “On the Construction of Heavy 
Artillery.” 2. ‘*Explosive Agents as applied to Industrial Pur- 
poses,” by Mr. F, A, Abel, F.R.S, 
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MASTLESS SEA-GOING IRONCLADS. 


THERE are various suggestions now before the 
Admiralty and the country for modifications in the 
design of the Thunderer and Devastation class of 
turret ships (described in ENGINEERING of the 26th 
of April), all of which will be found in the Report 
of the Committee on Designs for Ships of War, and 
itsappendices, As we have repeatedly indorsed the 
opinion expressed in the Report—that these vessels 
‘represent, in their broad features, the first-class 
fighting ships of the immediate future”—we think 
it worth while to consider the several suggestions 
made, in order that we may afterwards point out 
the line of most probable advance. 

On reference to the number of ENGINEERING above 
quoted, it will be seen that these vessels have an 
armour belt, rising, generally, to 4ft. 6in. above 
water, but to 6 in. only for about 50 ft. at the fore 
end, At this part the freeboard is raised to 9 ft. 
by a light unarmoured forecastle. Amidships, for 
nearly three-fourths of the length, it is nearly 12 ft. 
—due also to a superstructure of light ironwork, 
backed, however, by a second or inner side, some 
5ft. inboard, covered with armour. At the ex- 
treme stern there is no superstructure, and the 
freeboard is 4} ft. only. 

Next to the vessel’s partially low, and altogether 
peculiar, arrangement of freeboard, perhaps the 
most noticeable feature is the cutting down of the 

elt forward to so little as 6 in. above water. Ac- 
cording to the evidence of Mr. Reed (see Question 


2736) and Mr. Barnaby (Questions 381-2), the ob- 
ject of this was partly to lighten the bow, but 
chiefly (see Barnaby, Questions 11, 17, 28-9, 380) 
to enable the forecastle—the presence of which was 
considered necessary, not only for seaworthiness, 
but for proper accommodation of the crew—to be 
kept on a lower level than the turret deck, so that 
the fore-turret might be able to fire ahead with 
depression. The gain is obvious enough, but may 
be thought too dearly purchased, inasmuch as an 
injury which will admit water enough to bring the 
bow down 6in. (and a small quantity will do this, 
if admitted at the extreme fore end) will destroy 
the reserve buoyancy of 50 ft. of the ship’s length. 
If the unarmoured forecastle is riddled—which we 
have a right to assume—water will flow in upon 
the armoured deck as soon as the bow has sunk 
6in., and, so far as one-sixth of her length is con- 
cerned, the ship wil! offer no further resistance, so 
to speak, to sinking. On the other hand, as Mr, 
Barnaby points out (Q. 34-8) water on the armoured 
deck forward will do no particular harm, the deck 
being both water and shot-proof. Nevertheless the 
arrangement is not a desirable one, and Sir Spencer 
Robinson probably makes the best defence for it 
when he attributes it to the limited dimensions 
allowed, which made it necessary to save all the 
weight possible (Q. 3306-9). Consequently we are 
not surprised to find Mr. Barnaby recommending, 
among the alterations proposed to be made in the 
design of the Fury (a slightly larger specimen of 
the Thunderer class—work on which was and is sus- 
pended, pending the trial of the other ships) the 
raising of the armour forward to the same height 
as the rest of the belt; The same recommendation 
appears in the first dissentient report of Admirals 
Elliot and Ryder, and is adopted by the Committee, 
who propose ‘‘.that a larger reserve of armour-pro- 
tected buoyancy should be obtained by increasing 
the height of the armour belt forward, which is at 
present only 6 in. above the water-line.” Assuming 
the continuance of the belt system, we may there- 
fore conclude that the armour of future ships will 
not rise less than 4 ft. above water at any part. 
Mr. Reed says (Q. 2735) that the height should be 
6 ft., but there are many other points, such as thick- 
ness of armour, which may put in stronger claims 
to any surplus weight which increased tonnage 
may enable his successors to dispose of. Four 
feet thick are better than 6 ft. thin—though we 
concede that the line must be drawn somewhere in 
this matter, and had better be drawn at a point a 
good deal higher than the side of an American 
monitor, or even of the Glatton. 

Another point inviting criticism is the form of the 
central battery, or ‘‘ breastwork,” which incloses the 
hatchways, bases of turrets, &c. In the Thunderer 
it is an oval tower, nearly two-thirds the length 
of the ship, but nowhere so wide, the high free- 
board amidships being gained solely by building 
up a light superstructure of the same height as 
the breastwork, but external to it. In the original 
design no such superstructure was contemplated, 
and the wash of the waves upon the then upper 
deck—i.e., the strip of armoured deck between 
the base of the breastwork and the true gun- 
wale of the vessel, 44 ft. above water—was dis- 
tinctly wished for, and regarded (with insuflicient 
reason, a8 we now know) as a valuable means of 
keeping her steady in a sea way. The narrow form 
of the breastwork is thus both explained, and shown 
to be no longer necessary, and Mr. Barnaby conse. 
quently proposes to make the breastwork of the 
Fury the full width of the vessel ; in other words, 
to make it an ordinary “‘ central battery,” though 
considerably longer, in proportion, than the bat- 
tery in any broadside ship, and of course not pierced 
for broadside guns. The ends would still be rounded. 
This is a matter not touched upon in the report, 
nor by the dissentient admirals, who, though they 
proposed a plan to make the then existing ships, 
as they considered, seaworthy, were carried away 
by the virtues of cork cofferdams, and other singular 
devices, before they had time to contemplate them 
as a type. 

Mr. Barnaby proposes (Q. 3383-4, 3481-2) to take 
advantage of the widened breastwork, to place the 
turrets out of line, so that one gun of the after 
turret may fire straight ahead past the fore turret, 
with a similar gain in stern fire. This a valuable 
improvement, but the idea is not in itself new. 
Placing turrets out of line, so as to obtain end-on 
fire from more than one turret, was, we believe, first 
eo by Admiral Halsted, whose plan will be 


Some alteration will be required in the hurricane 
deck, to enable the after turret to fire ahead with 
extreme elevation. Curiously enough, Mr. Barnaby 
says that by placing the turrets out of line, the 
total range of the two turrets will be slightly les- 
sened. How this can be we cannot understand, if 
only the deck fittings and hatchways are put out of 
the centre line—as we presume they may easily be 
—to correspond. As only one side of the ship can 
be seen at one time, we can see no possible objec. 
tion, even on the score of appearance, to making 
the deck house, through which the various hatch- 
ways are carried to the hurricane deck, of somewhat 
irregular shape. 

The Fury is a longer ship than the Thunderer, 
and her breastwork is also longer. It is difficult, 
without seeing the detailed plans, to understand 
how even so long a breastwork as the Thunderer’s 
(183 ft.) can be required merely to protect the bases 
of two turrets, the funnels and the hatchways. 
Nevertheless, Mr. Barnaby maintains that the Fury’s 
breastwork cannot advantageously be shortened 
(see Q. 76, 3386, 3395), even though widened, ap- 
parently partly on the ground that there should be 
a considerable cubical amount of armoured space 
above the water line, to sustain the ship as she 
sinks lower from injuries received; partly on the 
ground that there should be plenty of space about 
the turret bases; and partly that it is necessary to 
separate the turrets by a considerable distance. 
Having secured his large breastwork by these 
doubtless sound arguments, he next admits that he 
has plenty of room in it to accommodate the crew 
and officers, and thereupon proposes to omit the 
forecastle, and to carry no deck houses or un- 
armoured superstructures whatever. As he had 
before proposed to raise the belt forward, and of 
course the armoured deck with it—the effect of 
which would be to bring the top of the forecastle, 
if retained, level with the breastwork—this chance 
of discarding the forecastle relieves him of a serious 
difficulty, viz., the threatened loss of depressed fire 
forward. On other grounds, too, there is much to be 
said for ships entirely mailed, with no destructible 
matter about them beyond the indispensable hurri- 
cane deck, although we prefer, on the whole, to see 
crews comfortably housed in light upper works, 
with plentiful scuttles, and no nice calculations as 
to space, The destruction of such upper works in 
action ought not to matter, and it is quite possible 
to make them incombustible. We are not even 
quite clear that an iron built ‘‘ breastwork monitor,” 
with a 3-inch iron deck, would be much the worse 
for any conflagration, however lively, that might be 
raging outside the breastwork. ‘That quarters in- 
side the breastwork might be both light and com- 
fortable we do not doubt, though lightness would 
involve numerous skylights in an armoured, and 
supposed shot-proof, deck. In this connexion we 
cannot help noticing an extraordinary statement by 
Mr. Reed (Q. 2811): ‘* The less you house your 
officers and men in quarters which are certain to be 
knocked all to pieces as soon as they enter an 
action, the better, as it would naturally entail a wish 
on their part to keep the ship out of action, 1 thinkin 
ships of that kind it is an exceedingly undesirable 
thing for the officers and men to have to put all 
their property in vulnerable deck houses.” Mr. 
Reed is not given to talking nonsense, and is as 
well acquainted with the service as any civilian, 
but the idea of human nature, to say nothing of 
British pluck and love of fighting, conveyed in the 
statement that men will keep out of action be- 
cause their best coats and so on are not behind 
armour (where they could easily be put for the occa- 
sion) is subject for wonder, not argument. 

The point on which Mr. Barnaby’s amended Fury 
will be challenged is not accommodation, but free- 
board. Amidships she will have over 11] ft. of 
armoured side, but for 50 or 60 ft, at each end, 4 ft, 
only. Now seeing the handling which the Thun- 
derer, with 9 ft. forward, has received from some of 
the witnesses whose evidence accompanies the re- 
port, it is scarcely to be wondered at that the Com- 
mittee—whose points of agreement were very few 
indeed—has omitted all notice of the proposal, or 
that Mr, Barnaby himself holds an alternative plan 
in reserve, wherein the ends, instead of 4 ft., are 
11 ft. high, like the breastwork, but built up of 
course in unarmoured ironwork. The latter plan 
—making the upper deck flush from end to end, 
and abandoning depressed fire (or raising the 
turrets to retain it)—is that which was advocated 
by Admirals Elliot and Ryder as the only means of 
making the Thunderer and Devastation reasonably 
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seaworthy. Many of the witnesses held that the 
Devastation, as she stands, with 9 ft. freeboard for- 
ward, must be utterly swept and overwhelmed 
when forced against head seas. Others — held 
that she would be in no danger whatever, but these 
latter divided into two parties, one contencing that 
she was high enough at the bow to be viewed as a 
high ship, and would have the advantages pertain- 
ing to that build; the other that as a /ow ship she 
would cut through the waves (which was just what 
the opposition said), and be all the better for it. 
The low ends are advocated by Mr. Barnaby 
though as an experiment only) on the ground that 
they will tend to stop pitching, and therefore ex- 
posure of the rudder and stem. It is the old 
doctrine of low freeboard, only applied endways. 
The sea will climb upon the ends, and prevent them 
from lifting. Once there, say many witnesses, it 
will ‘‘smother” your vessel, Perhaps so, as re- 
gards the ends, but Mr. Barnaby argues that, sup- 
posing the fore-deck to be submerged, he has 
another ship in reserve, with 7 ft. freeboard. The 
breastwork itself is his second ship, no doubt, rather 
a bluff-bowed one, but able, he considers, to top 
any seas which may sweep along the fore deck. 
Besides, suppose the fore part were lower still, so 
as to be a mere snout, always under water. Who, 
he asks, would object to it in that case as likely 
unduly to depress the bow? We can only say 
that we hope all three designs may be fairly tried, 
viz, the Thunderer or Devastation, as now; the 
other of the two, with her forecastle temporarily 
built up to the level of the breastwork ; and the 
Fury as a low-ended but high-sided monitor. The 
trials could not fail to throw light upon points of 
high interest to practical sailors, as well as naval 
architects. That further light is needed is proved 
by the wild contradictions in the evidence taken 
before the Committee. At present, as regards the 
practical behaviour of exceptional ships at sea, 
scientific men are at the mercy of a certain class of 
garrulous old admirals, who pervade scientific 
meetings, and who tell wonderful stories—with 
many digressions as to the degeneracy of modern 
seamanship (and waves as well?)— about the 
monster waves they encountered ‘ off Cape Horn, 
sir, when in command of His Majesty's frigate the 
Longbow,” in the year seventeen hundred and 
something, when the ship was momentarily sus- 
pended by the yardarms alone between the sum- 
mits of two remarkably steep waves, while a third 
was observed to arch over the main truck, with a 
line-of-battle ship on its crest. 


—-— 








ALDERNEY HARBOUR. 

Tue report of the Select Committee appointed by 
the House of Lords to inquire into the present state 
of the harbour and fortifications of the island of 
Alderney, brings into disagreeable prominence the 
mistake committed by the Government thirty years 
ago, and continued down to the present time, with 
the result of spending a million and a half of the 
public money in the construction of works which no 
one knows what to do with now they are completed, 
and which threaten to become a possible source of 
future danger. 

It was in 1842 that the advisability of fortifying 
Alderney, as well as the adjacent islands of Jersey 
and Guernsey, was contemplated; but after some 
years of discussion, and after numerous reports and 
surveys had been made, the works at Alderney alone 
were decided upon. In January, 1847, operations 
were commenced, and have continued with more or 
less misdirected activity to the present day. The 
works include a breakwater nearly a mile in length, 
and the fortifications necessary to protect the har- 
bour, Almostas a matter of course, alteration after 
alteration in the design was made, with the result 
of swelling the estimate, while repeated casualties, 
and increase in the price of labour, further aug- 
mented the expense, until to-day the finished wor 
has, as we have said, cost no l»ss than 1,500,000/. 

This outlay would be of comparatively little im- 
portance if there had been obtained any adequate, 
or, indeed, any satisfaction for the money, but the 
Select Committee arrives at the unanimous conclu- 
sion, that the works are worse than useless, The 
harbour is anything but a harbour of refuge, 
although it has been persistently so called in the 
Estimates, for, being open to the north-east, it 
affords but a very imperfect shelter to vessels when 
the winds set in that direction, and though, if it 
afforded an efficient protection, it would be of 
considerable value, in the event of war, to small 

















vessels employed upon the Channel,' there aeons 
to be small doubt that, as it exists, it woul of 
small service. Besides this, the fortifications de- 
signed to suit the requirements of war of twenty- 
five years ago, would require very expensive alter- 
ations to bring them up to date. 

Yet, on the other hand, useless as the island ap- 

ars for the p of Channel defence, it would 

, in the event of war, highly prejudicial to our 
interests to allow an enemy to take possession of 
the forts and harbour ; and this is a contingency 
which has to be seriously considered. 

The position of affairs at present is therefore 
this: a million and a half have been spent in 
completing works now pronounced to be useless, 
the engineer in charge has been withdrawn, and 
the contractor’s plant has been sold. No funds are 
available for maintenance expenses, and the force 
of wind and waves will gradually destroy the break- 
water if it be left alone. In the words of the Select 
Committee the question to be decided is: In what 
way shall the fortified harbour of Alderney now be 
treated? Shall it be maintained in whole or in 
— Shall it be destroyed and! obliterated ? 

hall it be allowed gradually to perish by neglect ? 

If the matter were not so serious, those ques- 
tions, referring to a great national work, design 
by the best available talent of the period, and 
carried to completion in a long series of years at a 
vast cost, would be intensely ludicrous. 

It is no excuse to those responsible, that the works 
were designed at a time when the conditions of de- 
fence were so different to those of the present time. 
The slow process of the work, and the power of 
the Admiralty to make such modifications from 
time to time as the improvements in the art of de- 
fence developed, prevents the possibility of re- 
sponsibility being thrown back into the past. 

The cost of making the necessary modification 
to the fortifications would be of course very large, 
and any proposition to vote the funds for this pur- 
pose would be instantly scouted. To make them 
efficient is, for the present at all events, utterly 
impossible. 

Again the cost of maintaining the breakwater 
will be comparatively heavy ; the ordinary repairs 
of the Plymouth breakwater, for example, cost 
5000/. or 6000/. a year, and that at Alderney, ex- 
posed as it is to the continuous force of the Atlantic 
waves, will probably be considerably more, and the 
necessary sum for maintaining a work of such 
doubtful utility will not be forthcoming. 

The second suggestion of the Committee is an 
active one, but has this grave objection, that it 
would cost more to destroy the work than it would 
to maintain it. The mound on which the break- 
water stands is 52 yards in width, and upon this 
4,360,000 tons of stone have been deposited, form- 
ing a magnificent work with a quay 20 ft. in width, 
and above the quay a promenade 14 ft. wide, and 
21 ft. above the level of high water. 

Clearly, then, the alternative of systematic de- 
struction is out of the question, even if it were a 
wise one, but were there no other objection, Parlia- 
ment would certainly decline to vote the money 
required for the purpose. 

e proposition to leave the matter in the hands 
of time and of the sea, cannot be regarded as satis- 
factory, if there can be anything satisfactory 
about the whole business. The fears which 
were entertained some time ago about the stability 
of the structure, cannot now be converted into 
hopes, because experience has shown that even with 
total neglect, the work of natural destruction would 
be very uncertain and slow, and besides, in the 
event of war, the works we have so built up would 
be probably turned against us. 

In the midst of these evils the Select Committee 
have wisely recommended a safe and temporising 
course—that of maintaining the breakwater in per- 
fect condition for a year or two. We say wisely, 
because really there appears nothing else to be done, 
for the works can apparently be neither abandoned 
nor permanently maintained, and there is the vague 
chance of something “turning up” in the mean 
time, or some ‘‘ happy thought” breaking in upon 
the Government, while, at all events, the thin end 
of the wedge will be introduced into the public 
purse on behalf of the Alderney folly. 

But whatever future may be in store for this un- 
happy Frankenstein, created with so much pains by 
the Admiralty, it is not, we think, too much to 
hope that the experience it has given will prevent 
the future construction by the Admiralty of any 
other such monster of national offence. 
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TELEGRAPHY IN NORTH AMERICA. 


It is somewhat astonishing to find how little we 
at home are acquainted with the extent of the tele. 
graph systems abroad. Although, as nerally 
speaking, this ignorance may be consid also to 
extend to the knowled of our home telegraphs 
the cause for surprise is less. . 

Some statistics as to the extent of the telegraph 
system in the United States will show the great 
extent of internal tele hic communication jn 
America, and there are doubtless many who will be 
surprised to learn that one company in the United 
States has a mileage of wire exceeding that now 
under the Postal Telegraph Administration. The 
Western Union Telegraph Company of America ig 
a gigantic concern, stretching its arms throughout 
every portion of the Continent, and claiming as its 
property over seventy per cent. of the entire 
mnileage. 

The following statement gives particulars of the 
American system as existimg in the early part of 
last year : 





Name of Company. 





Western Union... 
Montreal occ 
Atlantic and Pacific 
Pacific and Atlantic 
International 

Other companies ... 


6,000 
996 


300 
59 
952 


8,659 





Total 157,143 7,417 




















Amongst the different telegraph companies we 
have not mentioned are the F Sakiin. Philadelphia 
and Pottsville, Great Western, Dominion, Southern 
and Pacific, and other small companies, 

On glancing at the figures it will be at once 
noticed that there must be in the States an 
enormous amount of single line; indeed, who of 
those that have been in the States has not noticed 
wherever he has been the single line telegraph 
foliowing him everywhere, being only doubled and 
increased in the commercial centres of the country. 
The actual figures would show an average of two 
wires per mile. In America the general rule is 
undoubtedly one wire, in this country many wires. 
Our mileage of line is comparatively small, but 
our mileage of wire is proportionately great. 

Comparing the number of instruments with the 
number of offices will also show that the general rule 
is a single line. 

The plan adopted in the construction of the 
American lines, and the materials and instruments 
used, cannot be better exemplified than by re- 
ferring to the Western Union ‘Telegraph Company, 
some details of which are furnished by Mr. Frank 
Pope, author of the ‘* Modern Practice of the 
Electric Telegragh.” 

The poles are usually placed at distances varying 
from 35 to 41 per mile, a distance greatly in excess 
of that in this country; this expenditure of timber 
is apparently warranted by its excessive cheapness, 
and in consequence the number of the poles in the 
straight and in curved lines saves but little. The 
timber used is chestnut, oak, and fir for ordinary 
lines ; their height is 25 to 30 ft., and 5 in. diameter 
at top ; for town lines, where there are an inc 
number of wires, the height varies according to 
circumstances. Great care is usually taken to pre- 
vent green timber from being used, but little or no 
attention is paid to artificial preservation in conse- 
quence of the quantity and cheapness of the timber, 
charring and tarring being the common plan adopted. 
A chestnut pole so treated will last from 15 to 20 
years, so favourable is the American climate, and 
what we term “ earth” wires are never used. 

The insulators, in general, are the common glass, 
and Brooks's _— paraffine insulator, and the 
experience of the latter appears to be so beneficial 
that it is gradually ny | the older form. This 
type of insulator has been brought over here, and 
many experiments tried with it, but it never has 
been adopted in this country. The ordinary in- 
sulator is fixed on a short arm placed at the side of 
the pole, projecting alittle out of the perpendicular, 
about 20°. e Brooks’ insulator is attached by 4 
screw bolt, which forms a portion of the iron cap 
of the insulator. The interior is of bottle glass, 
cemented into the cap, and in the middle of the 
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glass is fixed the suspending hook, of a peculiar 
shape, at the bottom, so that the wire passes over, 
under, and over, and remains secured without any 
wire attachment ; the insulator is dipped entire in 
e. It is necesse~y, however, to maintain 
these insulators in a hig’. state of excellence, to 
cover them with paraffine annually. In the ordinary 
insulator the wire is bound on with small binding 
ire. 
The new wire used is galvanised, and that 
supplied by Messrs. Johnson and Nephew, of Man- 
chester, is preferred above other qualities. The 
size generally used is 0.148in. in diameter, or No. 
9 B.W.G.; however, latterly No. 8 B.W.G., our 
favourite gauge, is coming more into use, 

A great innovation in telegraphic wire has, how- 
ever, been made in America during the last three 
years by the introduction of a new conductor, called 
‘compound wire,” the invention of Messrs. Farmer 
and Milliken. 

Experiments are being tried in this country on 
the efficacy of this wire. We may be able shortly to 
present some results as to our experience of it as 
regards its suitability to our climate. Its apparent 
advantages are lightness and strength and increased 
conductivity, and also its freedom from oxydation by 
reason of its external copper covering. is intro- 
duction is of so novel a character, and the matter is 
so interesting, that we shall reserve our description 
and remarks of this special wire to a future occasion. 

The weather throughout the States is generally 
good, the rainfall being about 39 in., and one would 
expect better insulation than is obtained ; the mean 
resistance per mile (glass insulators) in wet weather 
is about 150,000 ohms, a result we should consider 
here as decidedly low. 

The batteries used are Grove’s nitric acid, and 
Bunsen’s ——— of potash) for line work, and 
Daniell’s for local batteries. The contrast in this 
portion of their working ement to ours is 
very great, for we use only the Daniell and the 
Leclanché batteries. ‘The bichromate arrangement 
of the Bunsen carbon battery is an excellent one, 
on account of its doing away with the nitric acid, the 
fumes of which are so noxious. The proportions of 
this solution are: 

Water ... soe ssi 
Bichromate of potash ... * 
Sulphuric acid ... ~ 

As a general rule the various circuits are worked 
by a constant current derived from batteries placed 
at each end of the line, the batteries are so arranged 
that they are coupled, the zinc of one being to line 
whilst the copper of the other is to line. Circuits 
on this plan are worked as long as 500 miles without 
relay, and with as many as thirty stations in the 
circuit, which number is very rarely exceeded. 

Where longer lengths are required, translators are 
usually employed. 

The favourite instrument of the country is the 
“ sounder,” which, as compared to other instruments, 
is used in the proportion of 4 to 1. It is a very 
simple and effective instrument, and cheap in con- 
struction ; it is termed ‘‘ sounder” from the noise or 
sound made by the release or attraction of the 
armature of an electro-magnet. It has the advan- 
tage of employing only one sense—that of hearing 
—allowing free exercise for the other faculties, 
The operator can sit by his instrument, and whilst 
listening to the sound can write the message down 
without once looking at the instrument, and com- 
plete his message as soon almost as the sounder 
ceases. It will be seen that with “visual” instru- 
ments the eye is required all the time, and the 
message must generally be read off and written by a 
second person. 

According to Mr. Frank Pope a great number of 
the electro-magnets are wound with naked copper 
wire, upon Dr, Bradley’s patent. The wire is 
wound by a special machine, which leaves a separa- 
tion between each wire of from .001 to .002 of an 
— sufficient to ny actual contact, and each 

yer 1s separa y fine paraffined r. The 
advantage of this plan is, that the wins talng bare, 
permits of a greater number of turns; for the dis- 
tance between each, necessary to prevent actual 
contact, is less than the space occupied by the silk, 
which is generally used as a covering to the wire. 
The turns being therefore greater near the core, 
render the magnetism proportionally stronger. 

We have seen, many years ago, an electro- 
magnet prepared with bare copper wire, with the 
wire touching, but electrical contact was prevented 
by the oxydised surface of the copper. ‘This was a 

rench instrument. 


51 parts in volume 
” 


eee ” 


Amongst the other instruments used, are the 
Morse recorder, and a modification of Hughes's 
type-printing instrument, the invention of Mr. 
Phelps, of which we have heard great things; it 
revolves at a speed of 200 revolutions (at the 
central office in New York these instruments are 
driven by steam power), and transmits 3000 words 

hour, Some operators have sent 63 words per 
minute, and have been able to maintain a speed of 
58 words per minute. 

Latterly the Western Union Company have tried 
with some success a ‘‘ duplex” or double trans- 
mitting instrument, capable of sending messages 
both ways on the same wire at the same time. 
Circuits, of a length of 400 miles, have been worked 
by this instrument, and several circuits are now 
being worked by it. Where the traffic over one 
wire becomes too great, the employment of this 
instrument is said to get over the difficulty without 
the necessity of adding another wire. It can also 
be used as an ordinary instrument. At present we 
have no details of this instrument, but trust to place 
some particulars before our readers ere long. 

As regards the staff, it is worth placing on record 
that a great number of female operators are em- 
ployed by the different companies. 

On a future occasion we propose placing be- 
fore our readers some of the engineering details of 
the telegraphs of various countries, including the 
system eons | adopted by the Postal Telegraph 
Service ; enough has been said here without the 
necessity of going into minute details of the general 
system adopted in the United States. And subse- 
quent to our information on the various systems 
adopted in this country, we shall call attention to 
the differences in the various modes of construction 
and working, the result of which, we trust, may 
bear some practical fruit. 


DEAD WEIGHT ON FRENCH 
RAILWAYS. 
(Concluded e 286. 

Wass the date sosieaie ates We e-piniite ti 
determine for each line the compositions and the 
weights of trains of each kind, the total amount of 
the mile tonnage, the proportion of paying load to 
dead weight, and, lastly, the total weight of each 
unit resolved into its component parts of dead 
weight of vehicle, dead weight of engine, and pay- 
ing load. 

In the following abstract of results we have, to 
some extent, separated the old and new systems, 
together with the high and low speed services, in- 
cluding in the former the express, general, and 
mixed trains. 

The division of the weight of the engine between 
the two classes of units, apoyo and high-speed 
goods, is made in proportion to the weight of each 
unit and of their vehicle, 

On the old réseau the goods train mileage was 
22,296,952 during the year, and the composition 
and weights of trains were as follows : 


























Taste XLVI. 
Average composition Total ton Ave' weight 
of trains. mileage. of train. . 
i 1,237,460,417 5 48¢ 
‘ engine 460, 55.480 
Dead weight } wagons| 8,910,238,921 175.370 
Useful weight: goods 2,989,639,844 184.080 
8,137;869,182 864.930 





Proportion of useful to total weight=36.7 per cent. 
—— weight of the unit ton of goods: 





Paying loa ~—— = ae ton. 
: agon eo @ 1, 
Dead weight {Tonine . = 414 7 
2.723 
Or 2.7 times the paying load. 


The weight of engine is in = 149 ton per gross ton 
hauled. 

On the new systems the total train mileage was 
7,683,888. The ton mileage, &c., were as follows; 

















Taste XLVII. 
tons. 
Dead woight {igoms| 2,0901760,504 | 148-194 
Paying load ... pa 835,988,060 108.798 
8,352,819,621 806.202 





Proportion of useful to total weight=85.5 per cent. 
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Weight of the unit ton of goods : 
Weight of load spe as + = 1.000ton 
Dead weight {Todne cl = ae” 
2.811 
Or 2.8 times the paying load. 


The weight of engine = ,“" = .176 ton per gross ton 
hauled. 
The two systems combined show 
A total train mileage of « sais 
ind the ight of train’. "949.886 tons 
Of which 197.598 tons were paying load, so that the 
proportion between paying and total load was 36.5 


wee 29,980,840 


per cent. 

The average weight of the unit ton of goods was : 
Paying load ie ser ove oa ton 
Dead weight { Beane ~~ <i "432 ~ 

2.742 
Or 8.7 times the paying load. 
The engine weight averaged .187 ton per ton hauled. 
The total mileage of nger and mixed trains 


during the year was 25,144,743. Table XLVIII. 
= the total ton mileage and mean weights of 
rains. 




















Taste XLVIII. 
F P. Weight 
Average composition of ttains. Total ton | of pineal 
Engine... ose «+» |1,064,697,269 | 41.945 
Dead | Fourgens "| '168'608'590| 6.807 
weight ) £9 rg nts 00 608, . 
gh speed goods wgns| 386,600,675| 15.876 
Goods wagons | 179,890,570 7.134 
rage fines” <= “uaae| 8 
e oes te / 
load” 2 Goods =. | 182,487,767| 6.267 
8,140,217,642 | 124.886 
Dead weight = 112.181 or 90 per cent. 
Paying load = 12.705 or 13 per cent. 





124.886 






































The three classes of units—passengers, luggage, 
and freight are thus subdivided : 
Taste XLIX. 
Passengers. | Luggage. Goods. 
tons. tons. tons. 
Paying load ...| 4.841 2.597 6.267 
Dead vehicle | 47.727 15.875 7.184 
Weight § engine | 30.468 9.258 2.220 
83.036 27.230 14.621 
TasiE L.— Weight per Unit. 
Passengers. | Luggage. Goods. 
tons. tons. tons. 
Payingload __... 075 1.000 1.000 
Dead vehicle -739 6.920 1.354 
Weight § engine 472 8.564 421 
1.286 10.484 2.776 
1.286 = 17 times the paying load 
10.484 = 10.5 7 


” ” 


2.775 2.8 ’ ” 

The ton of luggage is equivalent to 8 passengers. 

The results given by the passenger and high 
speed trains upon the new réseaux were more un- 
favourable than the foregoing, the dead weight for 
passengers being 22 times the paying load, that of 
luggage 14 times, and for the goods 2.8 times the 
paying loads, 

The average train of this class, taking the two 
systems, together weighed 121.809 tons, and were 
composed as follows : 


tons. tons. 
Cattages 45.429 Lors03 
: i ove 429 ( or 89 
Dead weight {re wagon an} per 
G wagon ... 8.823} cent. 
tons. tons. 
Passengers 59"... 4.427) 13.081 
Paying load ~ Luggage ove 2057 bor 10.7 

: Freight ove 6.617) per cent. 

The trains of all classes comprise those just 


described, and gave a mileage and tonnage equal 
to the sum of the ones we have previously referred 
to. The average weight of trains of all classes 
taken together is 219.360 tons, giving a dead weight 
of 72 per cent. to 28 per cent of paying load. 

The following Table gives full particulars of 
the weights of trains and the weight of each class 





of unit: 
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Tass LI. 



























































Name of lines. | Passenger and Goods. 
mixed train. 
2 | & | + bo 
ye €, ; | Total. | "Ste By Total. 
ABiS3) |48\ 23 
tons. | to | tons. | tons. | tons. | tons. 
. ¢Northern ...| 122.6| 8.1 130.7 | 173.7 | 102.0| 275.7 
Hi | Kastern ...| 108.2| 7.6| 115.7| 209.7, 116.1| 825.7 
% | Lyons ... 118.2|15.9| 184.1] 289.1 172.9) 462.3 
=’ Western | 104.1/12.38} 116.2) 197.2) 105.6) 503.4 
g | Orléans 104.4 |14.4| 118.9) 254.9) 143.5] 398.0 
© | Southern 110.9 |16.5| 127.4| 224.4) 142.2] 367.1 
Average ...| 112.2 |12.7| 124.9| 235.8| 134.1] 364.9 
} ——_ _———— 
; (Northern ...| 86.7| 3.9] 90.8| 183.4| 70.1| 203.5 
8 | Eastern | 100.6| 7.8| 108.4! 91.2| 106.6| 397.8 
= | Lyons 111.5 |18.5| 180.0| 250.7| 138.1] 388.7 
E4 Western _..| 92.4|12.0| 104.0| 184.0| 95.4| 279.4 
& | Orléans 107.3 |22.7| 130.0| 191.8| 115 7| 307.0 
% (Southern ...| 89.2 /13.9 108.1 | 129.4| 60.7| 190.1 
Average... 100.7 /18.8 | 145 197.4| 108.8} 806.2 
! i 











The total weight of the passenger units may be 
analysed as follows : 


tons. 
Useful weight of passenger ... = 075 
Weight of carriage per passenger = by 


Weight of fourgon = ; 
The weight of engine, tender, &c., 
P that of the train hauled, it follows that 5 is the 


being M, and 


engine weight due to each ~~ ton hauled, and 
(.075+Va+ F); 


is the weight due to each passenger, whose total 
weight would thus be 
(075+Vn+F) (1+ = 

In order to ascertain the total weight of passenger 
for each class, it is necessary to substitute for the 
average value Vx, those of V;, Vg, V;, the weights 
of the lst, 2nd, and 3rd class carriages. Taking 
an average of the six great French lines, on both 
systems, these weights work out as 2.042 tons, 
1.541 tons, and 1.082 tons for the three classes 
respectively. 


The value of * varies on the old system from 


.479 to .700 tons, on the new system from .155 to 
.444 tons. The general average per ton hauled is 
-187 ton. 

The lowest value is found on the Lyons railway, 
on which the average weight of the goods trains is 
the highest. 

In the paying load per ton of goods, the weight 
of wagon, W, is an average varying little amongst 
the different companies ; but on each line, as we 
have seen, it varies considerably with the nature of 
the freight and the conditions of working. The ac- 
tion of these variations in the total weight of the 
unit, can be obtained exactly, by using in the fore- 
going formula, the value of W, applied to each 
particular case. 

If, for example, we take, on the whole of the old 
réseau, the goods transported in fully loaded wagons, 
in both directions, we shall find W=.5 ton (the 
wagons weighing 5 tons, and carrying 10 tons), 
whence the weight of the unit 

=(1.000+.5)1.179=1.768 tons. 

In average conditions this is 2,722 tons. 

Lastly, if goods are transported under special 
and unfavourable conditions, with, say, only 3 tons 
per wagon, running back empty, the weight of the 
unit will be 


(1.000 + 10.000 


' )1.179=5.109 tons. 
8.000 


If this proposition ruled in the new réseau, in 
which * = .214, the weights would be respectively 


1.821, 2.428, 2.811, and 5,260 cons. 

The lowest total weight of units obtained under 
the actual conditions of practice, is found on the 
Lyons Railway, where it is equal to 

(1.000+.5)1.128= 1.692 tons. 

These interesting results might be multiplied, but 
we think that the manner in which the various 
elements of dead weight have been investigated, 
have been sufficient to show the actual conditions 
of railway traffic under the most favourable circum- 
stances, and we consider that M. Marché has ren- 





dered a great service to railway administration in 
having, with so much pains, elaborated the statis- 
ties, upon which this and the preceding articles on 
the subject have been based. 


LITERATURE, 


Theory of Heat. By J. Cuzek Maxwett, M.A., LL.D., 
F.R.SS., L & E., Professor of Experimental Physics in the 
University of Cambridge. London: Longman, Green, and 
Co. [Price 3s. 6d.) 

Tue volume before us forms one of the excellent 
series of ‘‘ Text Books of Science,” which has for 
some little time past been in course of publication 
by Messrs. Longmans, and which we have several 
times had occasion to notice favourably in these 
pages. The present ‘text book,” like its com- 
panions, of which we have already spoken, occupies 
an intermediate position between the larger and 
more abstruse works, dealing with the subject of 
which it treats, and those treatises containing in- 
formation of a purely elementary kind ; and it thus 
fills a vacancy which has long been felt by engineer- 
ing students. Professor Maxwell states in the pre- 
face that the aim of his book ‘is to exhibit the 
scientific connexion of the various steps by which 
our knowledge of the phenomena of heat has been 
extended,” and he adds that ‘‘in order to bring the 
treatment of these subjects within the limits of this 
text book, it has been found necessary to omit 
everything which is not an essential part of the 
intellectual process by which the doctrines of heat 
have been developed, or which does not materially 
assist the student in forming his own judgment on 
these doctrines.” These quotations will give an 
idea of the general scope of the book, and we may 
now proceed to give some account of its contents. 

Our author devotes his introductory chapter to an 
explanation of the precise meaning of the terms 
used in discussing the theory of heat, to notes on 
the diffusion of heat by conduction and radiation, 
and to descriptions of the three physical states of 
bodies, and the characteristics by which they are 
distinguished ; explanations being also given of the 
laws of Boyle and Charles, more generally known 
as those of Mariotte and Dalton. In the whole of 
the introduction the greatest care has evidently 
been taken to avoid the slightest ambiguity of 
language, and we can speak most highly of the 
result. 

The second chapter commences with a definition 
of the term ‘“‘ temperature,” and proceeds to treat 
of the comparison of temperatures, the construction 
of thermometers, the air thermometer and absolute 
zero, and a brief account of electrical thermometric 
apparatus; while the third chapter is devoted to calori- 
meters, descriptions being given of the different 
forms of calorimeters, and also definitions of the 
capacity of a body for heat, and of the terms 
specific and latent heat. Next we have a chapter 
devoted to elementary dynamical principles, treat- 
ing of standard units of measurements, of work 
and energy, and concluding with a general state- 
ment of the conservation of energy—the explana- 
tions of these various matters being particularly 
clear and succinct—while this section is followed by 
a chapter treating of the measurement of pressure, 
of the alterations effected in the dimensions and 
volumes of bodies by mechanical forces and by 
heat, of the work done by a piston on a fluid, and of 
indicator diagrams. 

Chapters VI. and VII. we can particularly com- 
mend to students, as containing the most clearly- 
written explanations of the properties and charac- 
teristics of various isothermal and adiabatic lines 
which we have yet met with, while Chapter VIII, 
treating of heat engines, Carnot’s engine, the appli- 
cation of the principle of the conservation of energy, 
and the first and second laws of thermo-dynamics, 
&c., is equally worthy of praise. 

Chapters LX. to XV., inclusive, deal with the 
application of the principles of thermo-dynamics 
already enunciated, to specific cases, and treat re- 
spectively of the relations between the physical 
properties of a substance, of latent heat, of the 
thermo-dynamics of gases, of the intrinsic energy of 
a system of bodies, of free expansion, of the deter- 
mination of heights by the barometer, and of the 
rer of waves of longitudinal disturbance. 
n writing of these various subjects, Professor 
Maxwell has avoided as far as possible the use of 
the higher mathematics, and he has succeeded ad- 
mirably in giving clear explanations of points which 











frequently form stumbling-blocks in the progress 


of students. Radiation, convection, and conduction 
form the subjects of the three succeeding chapters, 
and then come others on the diffusion of fluids, on 
capillarity, and on elasticity, and viscosity, while 
finally, we have some thirty very interesting pages 
devoted to the molecular theory, and the constity- 
tion of bodies. 

Professor Maxwell has produced a book we can 
most highly commend, and which will render him 
entitled to the sincere thanks of all students of the 
theory of heat. His treatise, in fact, bears upon 
every page not merely evidence of the thorough ac- 
quaintance of its author with the subject of which 
he writes, but evidence, also, of his having used his 
knowledge for the benefit of those whom he proposes 
to instruct, special care being taken to elucidate all 
points likely to be misapprehended, and the student, 
not merely being made os ee er with the facts 
which have been discovered relating to the science 
of heat, but being led gradually to understand the 
train of scientific reasoning and research by the aid 
of which those facts have been developed. 


PRIVATE BILLS IN PARLIAMENT. 

In the case of the Mid-London Railway and Mid-London 
Railway (Western Section) Bills, the promoters, on Monday, 
called several witnesses in order to prove that there would be 
no difficulty in financing the wadettalion, The witnesses pro- 
ceeded upon the basis in giving their evidence that the works 
could be constructed for 5,000,0002, and that the traffic would 
yield from 1400/7. to 16002. per mile, per week, and that an ar. 
rangement would be probably made with the London and North- 
Western Railway Company for working the line at from 40 to 
45 per cent. Mr. Samuel Laing, the chairman of the London, 
Brighton, and South Coast Railroad, said the Chatham and 
Dover Line was not in a position to be compared with the Mid- 
London line—the only line to be compared with the Mid- 
London at all was the best portion of the old Metropolitan line. 
In his opinion the traffic would be enormous on both; but he 
should think the traffic from the Marble-arch to Moorgate-street 
would be far the largest in the world. The distance would be 
8 miles 2 furlongs. The opposition case was resumed on Wed- 
nesday, when Mr. Myles Fenton, general manager of the Me- 
tropolitan Railway Company, was called to prove that there 
would be direct competition with that railway if the present 
lines were sanctioned. He stated that the Metropolitan had 
spent seven millions and a half in giving accommodation to the 








public. From various sources their returns were 1,100/. per 
mile per week, calculated on seven and a half miles of railway. 
Mr. E N. Cifton and Mr. Stephenson, land valuers, said 


their total estimate for the purchase of land and compensation 
for grades was 7,036,126/., which was exclusive of the cost 
of acquisition ; it would be fair to add to that amount from 10 
to 12 per cent., giving a total of 7,400,0007. Mr. James Bury 
Capel, of the Stock Exchange, said that the scheme was so 
large he did not see how it could be financed, All the under- 
ground lines in London had been so unfortunate that it would 
be thought that this scheme might be equally unfortunate. 
His own impression was that it would not be possible to float 
that scheme. 

Mr. Jobn Fowler, the engineer to the Metropolitan Railway 
Company was then examined. Witness stated that, judging 
from his experience of the past, it would take from seven to ten 
years to complete the proposed line, rather to be exceeded than 
the contrary, that was assuming the money to be found gra- 
dually. ‘The original Metropolitan started with the small 
capital of 850,0002. The Great Western helped it as well 
as the Corporation. He did not believe it was possible to make 
the line, as laid down, pay. The stations must be visible to 
tempt people into them; they must be in the thoroughfare. A 
considerable part of the traffic carried by the Mid-London must 
be competed for. He did not believe the London and North 
Western Company would take the working of this line unless 
they got an advantage by it, and the working of a metropolitan 
railway required a great deal more minute attention than was 
generally supposed. All the engine-drivers and guards re- 
quired to be Pot under very strict discipline. The badly ven- 
tilated part of the Mid-London line would be unfortunately at 
the end, and not, as in the case of the Metropolitan, in the 
middle. The difficulty would arise that engines, construc 
as the Metropolitan engines were, would lose their steam, and, 
instead of being at 130 lbs., which was the highest, when they 
entered the closed part at the east end of the line, they 
would get down to about 70 Ibs., and those engines would not 
be in a fit state to start again. There was no possibility of 
avoiding that. In the case of the. Metropolitan Railway, when 
the engine started from Moorgate-street it got up its steam, 
so that at King’s-cross the steam was blowing off at 130 lbs., 
the fire was red, and everything was in the best possible condi- 
tion. Then the exhaust steam was condensed, and there 
was no longer a blast to excite the fire, and it ran up, losing its 
steam from King’s-cross to Edgware-road ; at Edgware-road it 
reached the open. space and it got up steam again. That was 
an enormous advantage in working compared to having the 
terminal part of the line closed, as it would be in the case of the 
Mid-London. That applied to whoever worked it—it was 4 
very serious difficulty. . 

Mr. Denison, Q.C., was then heard to sum up the case in 
opposition, and stated that it was impossible that the under- 
taking could be made for less than ten millions, and that it 
would be a breach of the understanding between Parliament 
and the Metropolitan Railway to sanction the passing of those 
schemes after the legislation that had taken place on the subject. 
Yesterday Mr. Rodwell summed up the case generally on 
behalf of the promoters, after which the committee-room was 
cleared, On the readmission of the public, the chairman an- 
nounced that the Committee had passed the following resolu- 
tion: The Committee will take the Bill for the western section 








first. They are of opinion that the preamble of that Bill is 
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ved, but the Committee will require a clause te be intro- 
Mrced to provide for the erection of buildings for the accommo- 
dation of the ng 3 classes who will be displaced by the 
making of the line. jith regard to the second Bill, viz., the 
Mid London Railway Bill (Eastern Section), the Committee are 
of opinion that the preamble has not been proved. They have, 
however, resolved to make the following special report to the 
onse: “ The Committee have considered the proposals con- 
tained in the Bill before them with the greatest attention. They 
gre of opinion that the scheme, as laid down neces plans, is 
generally well devised, and that the injury inflicted by the 
removal of houses on the line is to a considerable extent 
counterbalanced by the increased facilities which would be 
afforded- by workmen’s trains. They also think that in all 
future schemes of metropolitan improvements special provisions 
should be introduced for the purpose of supplying other habita- 
tions for those of the working classes who may be displaced by 
such improvements. It also appears to the Committee that the 
state of the street traffic in the City of London is cap ee f 
Jarge, and that such streets as those proposed in the Bill will, 
before long, become an absolute necessity. Lastly, the Com- 
mittee have no reason to question the bona, “aged the scheme. 
They feel, however, that great caution ought to be exercised in 
sanctioning any undertaking which involves so vast an outlay 
without some clear notion how the requisite funds are to be 
provided, and they think it due to themselves, a well as to the 
romoters of the Bill, to state that it is this consideration 
which has caused them to declare the preamble of the Bill not 
roved.” It was arranged that the further progress of the first 
Bill should be postponed till Tuesday, the 4th of June. 








ROYAL SCHOOL OF NAVAL ARCHITEC- 
TURE AND MARINE ENGINEERING. 

Tue following set of professional papers worked from 

at the recent examination for Fellows and Associates of the 

Royal School of Naval Architecture and Marine Engineering 
will possess an interest for a number of our readers. 

Candidates for Diploma of Associate or Fellow ; also Ship- 
building Students of First to Third Years. 

PRACTICAL SHIPBUILDING. 


Examiners, N. Barnasy and J. Wrieut, Esqrs. 
Four hours allowed to shipwrights. 
Three hours allowed to engineers. 

Note.—The questions preceded by asterisks are intended for 
engineer candidates for the diploma of fellow, who are 
desired not to attempt answers to the remaining questions. 
1. Sketch a midship section and a — of a longitudinal 

elevation of a wooden unarmoured corvette or merchant 

vessel of about 35 ft. beam, and 15 ft. draught of water; show- 
ing the heads of the different portions of the frame and 
naming them, and showing also connexion of the beams with 

the sides of the ship. 5. 

2. State or show by sketches how the timbers of the frame 
are secured to the keel, and what arrangement of the fasten- 
ing is made at the scarphs of the keel and keelson. 20. 

3. Sketch a midship sevtion and a portion of a longitudinal 
elevation of a composite vessel of about 25 ft. beam, and 9 ft. 
draught of water, having iron frames and a double thickness 
of wood planking. 25. 

#4, Describe the fastening which would be employed in 
such a —t vessel, and show by a sketch how it would 
be arranged. 25. 

*5. State the special causes of deterioration in such a 
vessel, and how you would provide against them. 15. 

*6. Sketch a midship section and a portion of a longitu- 
dinal elevation of an iron vessel sheathed and coppered, of 
about 45 ft. beam, and 20 ft. draught of water. 36. 

*7, Show by a sketch how the fastening of the sheathing 
is arranged. 

*8. State the special causes of deterioration in such a 
vessel, and how you would provide against them. 

#9. Sketch a midship section and a portion of an elevation 
of an iron steam vessel of about 1000 tons register. State 
the supposed dimensions of the ship. Give also the spacing 
of the frames, and their sizes, and the thickness of the 
plating. 50. 

*10. What is the breadth of lap required by Lloyd’s rules 
for single and double rivetting respectively, and how would 
you space the rivets in those laps? 20. 

*11. In what cases would you treble rivet the butts of 
bottom plating in an iron ship ? 

#12, at are the uses of an inside middle-line keel in an 
iron ship? 20. 

*13. Give a sketch of some row boat with which you are 
familiar, giving its name, its uses, and its general dimen- 
sions and scantlings. 50. 

*14. How are boiler and ship cos manufactured, and to 
what defects are they liable? 30. 

*15. How are angle irons manufactured, and to what 
defects are they liable? 30. 

*16. Name and sketch the different parts of anchor gear 
required for letting-go, riding, and wei ed 40. 

17. Sketch the different kinds of side lights and ventilat- 
ing scuttles in use in iron ships. 365. 

8. In preparing the launch of a ship, what declivity is 
usually given to the ways ? 

19. Would you make the sliding surface a plane; and if 
not, to what extent, and for what reasons would you deviate 
from it? 20. 

20. What lubricants are generally applied to the ways, 
and in what manner and order are they applied? 20. 

21. What maximum pressure would ou allow per square 
foot of bearing surface of the ways? 1b. 

22. What special precautions are necessary in launching 
4n iron ship built on the longitudinal system? 25. 


Candidates for the Diploma of Associate or Fellow ; also 
Shipbuilding Students from First to Third Years. 
Layinea Orr. 

Examiners, N. BARNaBY and J. Wricut, Esqrs. 

Three hours allowed. ; 
1, If the sheer drawing fro n which a wood ship is to be built 
should be made to the cute‘de of the planking, describe the 








operation which will have to be performed before the lines can 
be put upon the floor correctly. 15. 

2..Describe the operation of “fairing the body” on the 
floor ; state what “fairing” lines you prefer, and the reason 
for the preference. 20. 

3. Show that the practice of shortening the half-breadth 
plan in fairing is correct, and state what lines are the most 
suitable for fairing with on this plan. 15. 

4. How do you obtain a point in the middle of the rabbet 
of a — stem in a wood ship? 20. 

5. When level lines and sheer lines are ended in the half- 
breadth plan, at the back of a circle swept with a radius 
equal to the thickness of the plank, what is the nature of 
the inaccu in the formation of the rabbet of stem so 
obtained, and with what form and direction of the fore 
sdge of rabbet of stem would. this plan be strictly accurate ? 


6. What is the bearding line, and how is it obtained? 16. 

7. How would you define the “joint” of a frame, and 
how would you obtain the bevellings of the timbers on 
each side of a joint in the square body of a wood ship? 16. 

8. Show the usual shapes of moulding and bevellin edges 
of a harpin in the body and half breadth plans, and describe 
how the bevellings are taken. 20. 

9. How do you obtain the position and direction of the 
joints of the cant timbers upon the harpin mould? 15. 

10. To what lines are the “sheer” harpins made? 15. 

11. Show how the moulding and bevelling edges of a cant 
timber may be obtained in the sheer. 30. 

12. Supposing it were —, to bring the heel of a 
certain stern timber in an el a stern upon the head of a 
particular futtock of which the projections were given, the 
side of the stern timber being a plane, how would you find the 
traces of the plane in which the side of the timber must lie ? 


13. How would you find the projections of the moulding 
edge of this timber, and its true shape? 50. 
r..' a would you lay off a longitudinal frame of an iron 

ip? 40. 

16. How are the deck and sill lines got in at the ship? 50. 
ot Explain the process of laying-off a double cant timber. 


Candidates for Diploma of Associate or Fellow ; also 
Shipbuilding Students of First to Third Years. 
DESIGNS AND CALCULATIONS FoR SHIPs. 
Examiners, N. Barnaby and J. Wrient, Esqrs. 
Three hours and a half allowed. 

1. Give an investigation of Simpson’s second rule for find 
ing the area of a plane surface, using four equidistant ordi- 
nates. 15. 

2. Give an investigation of Dr. Woolley’s rule for finding 
the volume of a solid, and show how to apply it to the cal- 
culation of the displacement of a ship. 20. 

3. What is meant by the “curve of displacement,” the 
“curve of areas of midship section,” and the “curve of tons 
per inch immersion,” usually ry a from calculations 
made for the displacement of a ship? 15. 

4. Describe briefly the method of finding the vertical posi- 
tion of the centre of gravity of a ship by experiment, and 
give the mathematical formule involved in the work. 15. 

5. Show how the relative positions of the metacentre, 
centre of buoyancy, and centre of gravity, under different 
conditions, may be represented on a diagram. 10. 

6. How would you determine approximately the dimen- 
sions and displacement of a ship capable of pa ay a given 
load, at a given speed, on a given draught of water? 30. 

7. How would you make the first approximate calculations 
for the trim of such a design? 20. 

8. How would you calculate the change of trim resulting 
from (1) moving weights through a given distance, and (2) 
placing _— weights in a given position on board a 
ship? 20. 

¢. Describe briefly the principal steps which are taken in 
calculating the statical stability of a ship at some angle of 
inclination at which her deck is partly immersed. 

10. State the conditions which have the greatest influence 
upon the range of the curves of stability of ships. 

11. How are the considerations as to the amount of range 
required in the curves of stability affected by the use of sails 
inaship? 20. 

12. Having the curve of stability given for a ship, how 
would you calculate the dynamical stability up to any angle 
of inclination ? le 

13. What effects have (1) lowering weights, and (2) 
“ winging” weights upon the rolling motion of a ship? Give 
reasons for your answers. 25, 

14. Having the following data, determine the measured 
mile speed of a ship. 20. :— 


Displacement a aie x 8000 tons 
Area of immersed midship section 1200 sq. ft. 
Indicated horse power... sed .. 7500 
Constants of per-} For displacement ... 170 
formance. For midship section 515 


15. Calculate the horse power that must be developed by 
the engines of this ship when she is steaming 12 knots per 
hour, supposing the constants of performance to be the 
numbers given below. 20. : 

For midship section 550 


For displacement _... as res aad 180 
16, Estimate the a of 30 square feet of the armoured 
side of a ship from the following particulars. 50: 
Armour... ; 8 inches thick. 

Backing (teak) 1 - 

Two thicknesses of 3 in. 

Inner skin ... plating without strips or 
straps. 

10 in. by 34 in. by #in., 

( with two angle irons 3in. 

Frames... «» 4 by 3tin. by fin. on the 


outer edge, spaced 2 ft. 


apart. 
Inside ceiling (teak) 3 Pines thick. 





17. Supposing it were required to give the same effective 
spread of canvas to two ships of different displacements and 
areas of midship section, what proportion would you adopt 
in the area of canvas in the two cases? 16. 

(To be continued.) 





. FOREIGN AND COLONIAL NOTES. 
nion Pacific Railroad.—The gross earnings of this t 
undertaking amounted in Feb: to 534,116 dollars, Brie 
the operating expenses were 892,854 dollars, leaving a net 
rofit of 141,761 dollars. In January, when the road was 
locked by a succession of snowstorms, the gross earnings of 
the undertaking were only 273,936 dollars, so that the 
revenue of February presented a considerable improvement 
upon that of the d gps. month. It also indicated a large 
increase over the collection of February, 1871, which 
amounted to only 373,925 dollars. 


Mining in New South Wales.—The rapid rise in the price 
of copper in England has stimulated the development of the 
copper lodes of New South Wales. Large discoveries of tin 
in the northern district ap to be also opening up an 
entirely new source of wealth for the colony. A little more 
knowledge of mineralogy, and a little more patient explora- 
tion on the part of the colonists, would have revealed years 
ago what is only now being brought to light. 


The North German Lloyd's.—The directors of the North 
German Lloyd’s have been devoting increased attention of 
late to the desirability of establishing improved communica- 
tion between Bremen and Baltimore. Two steamers, each of 
8000 tons burthen, and to be fitted with compound engines, 
are being built for the Baltimore and Bremen line by Messrs. 
R. Steele and Co., of Greenock. 


Boston Water Supply—The water supply of Boston, 
Mass., is to be incre: as soon as possible by connecting 
Sudbury River with Cochituate Lake. 


Omnibuses in Melbourne.—The Melbourne Omnibus Com- 
any has-given notice of its intention to apply to the Co- 
onial Parliament for powers to enable it to construct a net- 
work of street tramways through Melbourne and its suburbs. 
In the matter of street communication, Melbourne ap- 
pone to have inclined rather to American than to English 
ideas. 


Steel Rails for the Grand Trunk.—Nearly 109 miles of 
the Grand Trunk Railway of Canada have now been laid 
with steel rails. In the course of this year it is proposed to 
steel rail 140 miles more. A similar length of line will be 
steel railed in 1873, and in 1874 it is proposed to repeat the 
process to the same extent. By the close of 1874, the Grand 
Trunk will thus have 529 miles of steel rails laid on the most 
important portions of its system. 


The Great Australian Overland Telegraph.—The treasurer 
of South Australia (Mr. Hughes) has had to apply to the 
Colonial Parliament for another 100,000/. to complete the 
great one line across the Australian continent. In 
support of his application, Mr. Hughes stated that thesouth 
end of the line, which had been executed under contract, was 
512 miles in length, and had cost 38,0007.; that the central 
section of 682 miles had been carried out by the Colonial 
Government at a cost of 74,500/.; and that the difficulty 
which had arisen had occurred with the northern section. 
This northern section, Mr. Hughes added, had been taken 
out of the hands of the contractors, and it was highly pro- 
bably that the cost of the 600 miles comprised in it would 
amount to as much as the cost of the other 1200 miles. This 
statement amounts to an admission that the undertakin 
will cost 225,000/. instead of 120,0007., as originally esti- 
mated. 


Vancouver Coal Mining Com 
directors of the Vancouver Coal Mining and Land ene 
(Limited), shows a balance of profit for the second half of 
1871 of 46047- At the recently discovered outcrop of the 
Douglas seam on Newcastle Island, a slope has been sunk 
nearly 150 yards through the coal, which at that depth 
maintained an average thickness of 3 ft. It is pro to 
extend this slope still further before commencing to utilise the 
field of coal thus opened up. 


Quebec Board of Trade.—At the annual meeting of the 
Quebec Board of Trade, a motion was made that a petition 
should be presented to the Dominion Government to change 
the gauge of the Intercolonial Railway to 4 ft. 8} in. Th 
report presented to the meeting referred to amendments in 
the patent laws. It also objected to national expenditure for 
deepening Lake St. Peter, and expressed an opinion that the 
enlargement of the Welland, St. Lawrence, and other canals 
should be accomplished before any new and costly works 
were undertaken. ‘The report further urged measures for 
the improvement of navigations. 


French Steam Navigation.—The French General Transat- 
lantic Steam Navigation Company contemplates an ex- 
penditure of 432,000/. in lengthening and increasing the 
carrying capacity of its steamers. ‘The financial results of 
the operations of the company last year were far from 
brilliant. Even with the help of the large subventions paid 
to the company by the French treasury, the net protits of 
last year, after providing for loan charges and renewal of 
steamers were only 32,4147. Out of this sum, 82,000/. is to 
be devoted to the payment fof a dividend at the rate of 8s. 
per share, being « return upon the share capital at the rate 
of just 2 per cent. per annum, 


The American Iron Trade.—The consumption of iron in 
the United States last year is estimated at 2,600,000 tons, of 
which 2,000,000 tons were of American manufacture, the 
balance being imported. As regards 1872, it is expected to 
witness a still larger consumption of iron in the United States, 
The consumption of the year is estimated at 2,750,000 
while the maximum production is not expected to ex 
2,150,000 tons. So that this year the Americans will again 


»—The report of the 





have to import 600,000 tons of iron. 
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NOTES FROM PARIS. 
Panis, May 6, 1872. 
Frenon RaILways. ; 

Now is the season for the general annual meetings of 
shareholders of the great industrial and financial companies. 
The meeting of the different railway companies always 
furnish facts and figures, which indicate the condition of 
commerce and industry of the country. The following are 
some general extracts from the compte rendus which have 
been presented during the week to the shareholders. 

The Eastern Company claims from the State, according 
to the stipulation ef the treaty of Frankfort: (1.) The 
payment of 18,000,000/. received by the Government for 
the cession to Germany of the lines in Alsace and Lorraine. 

2.) An indemnity for the forced cession of working the 
bourg and Belgian lines. (38.) An indemnity for 
the use of its lines and rolling stock. (4.) Compensation 
for damages sustained from the mutilation of its réseau. 
The Administration hopes to effect an arrangement with the 
Government on their various points; but if it fails in 
aiming at a suitable conclusion it will not fail to do all to 
preserve its rights. During the year 1871 this company 
expended a little more than 260,000/. in new works. The 
working has been carried on under abnormal conditions, 
and has only been fairly established during the last four 
months ofthe year. The old system has, however, realised 
more than 1,140,000/., but the new réseau shows a falling 
off of 640,0007. 

The Southern Company has not suffered directly from 
past events. They have shown, on the contrary, an un- 
usually active business. But the company has not escaped 
the general perturbation in commercial affairs felt all 
through the country, and construction works have been 
postponed in various parts of the system. There have been 
spent by the Administration during the year a little more 
than 1,000,0007. in new works. The gross receipts were 
1,720,0002, or about one-sixth more than in 1869. The 
net receipts were 1,180,0002 The new réseau produced 
580,0002., with 240,000/. profits. 

The Northern Railway expended during the year 1871, 
on new works, 8,400,000; the damages caused by the 
war have been repaired, and the cost of these repairs will 
be submitted to the Government, with a view to their ad- 
justment by the State. The gross receipts of the old 
réseau are 8,800.0001, or 440,0001 more than in 1870; 
the expenses were 1,480,000/. On the new system the net 
receipts were 1,920,000/. 

The returns show that the situation of the railway com- 
panies has not been compromised by the war and the in- 
surrection. 


Tue Late M. Combes. 


Some time sincg we announced the death of M. Combes, 
Member of the Academy of Sciences, Inspector-General of 
Mines, Secretary of the Counsel d’Encouragemeut, Per- 
petual Secretary of the Society of Agriculture, Director of 
the School of Mines, &c. The following extract is from a 
biographical notice of M. Combes, read before the Société 
d’Encouragement by M. Barral. In his seventeenth year 
M. Combes entered the Polytechnic School, and was engineer 
of mines at twenty-two. During a short time he was en- 
trusted with the direction of the mines of La Croix and of 
Sainte Marie aux Mines (Vosges), and afterwards that of 
Firmigny ; he was elected professor of the School of Mines 
of St. Etienne ; and later he received the same honour at 
the School of Mines of Paris. He was also elected mem- 
ber of the Academy of Sciences, and was entrusted with 
the direction of the School of Mines as soon as his nomina- 
tion to the grade of Inspector-General permitted him to 
accept the duties. 

The scientific works of M. Combes are very numerous; 
they include treatises on all applications of mechanics to 
the art of mining, on stationary engines, locomotives, and 
railways. In the bulletin of the Société d’ Encouragement 
he published more than 70 reports or papers, amongst which 
is a complete work on the mechanical theory of heat, and 
its principal applications, papers on the slide valve, on the 
use of steam brakes, &c. But his principal work is a 
treatise of the working of mines, an important book, which 
deals completely with all the subjects upon which it treats. 

M. Combes was a Member of the Upper Council of En- 
gineers, of Mines, of the Sanitary Committee, of the Agri- 
cultural Society Committee, of the Consulting Board of Arts 
and Manufactures, and of several other bodies. 

His death is truly regarded as a severe loss to the pro- 
fession, and all those who knew, and were able to appreciate 
the ardour with which he undertook and carried through so 
many useful and responsible works, regret deeply his death. 





Tus Convensazions oF THE Inetiturion oF Crvit Exet- 
wesrs.—The Institution of Civil Engineers goes to South 
Kensington, not yet, be it understood, in its entirety, but 
tentati Ty ape oy conversazione of the President, 

y, is to be held in a portion of the Exhibition 
buildings on Tuesday, the 28th of May. This is a great 
change. The Society has for many years sought, ond suc- 

, to entertain ite guests on similar occasions in 

, and it is only fair to assume that the altera- 
tion has not been made without due deliberation. The 
soirée will take place in the British picture gallery and 

the machinery court. The results will be watched with 
anxiety by many warm supporters of the Institution. 





———— 


DOUBLE-SPINDLE BORING MACHINE. 


CONSTRUCTED BY MESSRS. RICHARDS, LONDON, AND KELLEY, ENGINEERS, PHILADELPHIA. 


oc 


NG MACHINE. 
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DOUBLE-SPINDLE BO 

We illustrate, above, a double-spindle boring machine, 
constructed by Messrs. Richards, London, and Kelley, of 
Philadelphia, for the Pennsylvania Railway Company. In 
this machine the spindles have a lateral adjustment of 10in 
by means of the hand wheels seen on the sides, and a vertical 
range of 20in. The table has a rack and pinion feed, and 
swivels for diagonal holes. The object of the double spindles 
is to operate two augurs of different diameters at the same 
time, which often saves one handling of the timber. 








FRENCH PATENTS IN ALSACE AND 
LORRAINE. 
To tue Epiror or Enerneeeine. 

S1z,—It may perhaps be of service to some of your readers 
holding French patents for inventions granted or dated be- 
fore the termination of the late war, if you will allow me to 
inform them through your columns of the change affecting 
them that has taken place in the law in consequence of the 
annexation of Alsace and Lorraine to Germany. 

The French patents still cover those departments, but in 
order to keep up their rights therein, patentees will have to 
pay an annuity of 100 francs to the German authorities in 
Alsace, in the same way as, and in addition to, the annual 
tax on the French patent. 

Your obedient servants, 
Hueuss anp Sor. 

123, Chancery-lane, May 8, 1872. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Another “ Limited” Liability Undertaking at She — 
In addition to those limited liability companies mentioned in 
our columns last week, another has just been launched, 
under the title of “The Sheffield Forge and Rolling Mills 
Company (Limited)”, with a capital of 100,000/. in 10J. 
shares, of which are now offered. The company has 
been formed for the purpose of purchasing and working as 
forge and rollin mills for hire the premises in Millsands and 
Bridge-street, Sheffield, lately occupied by the firm of 
William Charles and Co. The directors are Messrs. F. 
Ward, George Bassett, Dennis Davy, and Robert Smith. 
The total valuation of premises, fixed plant, &c., is stated in 
the prospectus at 66,2197. The company have let off the 
melting and converting furnaces to tenants, and confi- 
dently estimate that the dividend will not fall under 10 per 
cent. The directors state there is ample room to increase 
the rolling and forging power to the extent of fully one- 
third of the present capabilities. Altogether the concern 
seems to be in quod honda, ond promises to be a successful 
undertaking. 


South Yorkshire Miners’ Union.—At the Woolley Collieries 
near ey, a change in the working of a somewhat 
notable character is now taking place. For several years 
past the proprietors have refused to employ any members of 
the South Yorkshire Miners’ Union, all the men 
being non-unionists. This prohibition having now been 
withdrawn, the men have held a meeting at Darton, near the 
collieries, and have enrolled themselves as a branch of the 
union referred to. 





SSNS NAS 


Alterations, Additions, &c., in South Yorkshire.—During 


the past week sinking operations have been commenced 
close to the Barnsley canal by Messrs. Issart and Smith, who 
intend working out the Woodmoor seam. These pits are 
close to the aqueduct, and are conveniently situated close to 
the canal and the branch of the South Yorkshire Railway. 
It is stated that the very valuable and extensive business of 
Messrs. Ibbotson Brothers, Globe Works, Sheffield, has been 
transferred to a limited company, the shareholders in which 
consist chiefly of the members, Litherto, of the private firm. 
Messrs. Cocker Brothers, wire manufacturers, &., of 
Nursery-street, Sheffield, have recently built a steel ware- 
house in Nureery-street, on a site formerly occupied by 
cottages. Sundry other minor alterations are in progress in 
the district. 


The Building Trades Strike at Sheffield.—The strike in the 
Sheffie!d building trades still continues, and a good deal of 
incidental loss and trouble is thus occasioned. A number of 
those who have struck have obtained employment at the new 
works of Brown, Bayley, and Dixon, and Messrs. Vickers, 
Sons, and Co., Attercliffe and Brightside. 


Advance of Wages in the Sheffield File Trade—The re- 
vision of wages in the file trade at Sheffield—expected for 
some time past—has at length been settled. On “ blunt 
cotter,” “slotting” files, pin and needle files, and one or two 
other kinds, no advance has been given, but on half-rounds, 
bastard feather-ed files, and some other kinds, the ad- 
vance is considerable. Altogether the increase is in the pro- 

rtion of 81. 14s. 94d. on 1862. 16s. 24d., or a little less than 

ve per cent. This will doubtless enhance the price of these 
articles. 


The Fell Central Rail Locomotive.—A good deal of curious 
interest is being manifested in engineering circles in York- 
shire and elsewhere, as to the result of an experiment to be 
made a few days hence with a Fell central rail engine on 
Whitby and ton Railway. The trial will be made on an 
incline of about a mile in length, in ‘‘ Goathland,” formerly 
worked by a wire rope. This incline was originally nearly 
straight, and had a grade of about 1 in 14. It has now been 
altered by the introduction of two sharp curves, 2 chains in 
radius, and the gradients are made respectively 1 in 11, 1 in 
12,1in 13, and 1in 14. The work has been done by Mr. 
Baines, of Malton. The engine to be tried is one of those 
alluded to in these columns a week or two since, made by 
Messrs. Manning, Wardle, and Co., of the Boyne Engine 
Works, Leeds. 


Amenicay Paper Car Wuez1s.—In these wheels, which 
have lately come into use in the United States, the tyre is of 
steel, and when turned up ready for the filling it is made taper 
inside, so that the insid » dame on the flange is} in. smaller 
than on the other. The body of the wheel is a paper block 
made of straw-board cut into circles 30 in. in diameter, pasted 
together with i paste, and consolidated under 4 
hydraulic pressure of about 300 tons. This block, after bein 

owly dried for nearly two weeks in a _— is turne 

and fitted in a common pattern lathe. turning tool is 
like that used for iron, but the is about the same as 1s 
used for brass. This block thus turned to fit the tyre is, of 
course, somewhat larger, in order to insure a perfect fit. A 
hydraulic pressure of about 400 tons is then used to force the 
block into its place. The tyre is heated nearly to the boiling 
point of water, thus ensuring a perfect bearing when cool. 
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RECENT PATENTS. 

Tux following specifications of completed patents are all 
dated within the year 1871 ; and that year should be given 
in ordering them, at the annexed prices, from the Great 
Seal Patent Office, Chancery-lane. 

(No. 1034, 8d.) William Edward Newton, of 66, 
Chancery-lane, patents, as the agent of Charles Nolet, of 
Ghent, an arrangement of expansion gear for enabling the 

oint of cut-off to be adjusted by the governor, the ordi- 

nary throttle valve being dispensed with. The arrange- 
ment is complicated, and appears likely to be noisy in 
working: The details of the gear could not be explained 
clearly without reference to drawings. 

(No. 1036, 4d.) David Spence, of Manchester, patents 
treating the spent, or partially spent, oxide of iron obtained 
from the purifiers of gas works, with a solution of sulphate 
of iron, the object being that the acid of this salt shall 
combine with the ammonia mechanically held by the oxide, 
and shall, by forming sulphate of ammonia, prevent the 
evolution of the fumes given off by the oxide during the 
ordinary process of re-oxidation. 

(No. 1040, 10d.) John Richard Forman, of Kingston- 
upon-Hull, patents an arrangement of valve boxes for 
hydraulic presses. The arrangement is simple, but unless 
we have misunderstood Mr, Forman’s plans, it does not 
appear to us that valve boxes, constructed as he proposes, 
would render the working of one press of a series inde- 
pendent of the others. Mr. Forman checks the flow of 
the water into any one press by partially opening a com- 
munication between the delivery pipe of the pump and 
the waste, and it appears to us that the relief of pressure in 
the delivery pipe, which would consequently ensue would 
interfere with the action of the other presses. 

(No. 1043, 10d.) Edward Field, of Chandos-chambers, 
Adelphi, and Lewis Olrick, of 27, Leadenhall-street, patent 
arrangements of spring-loaded safety valves in which a 
differential lever is employed to reduce the pressure of the 
spring on the valve as the latter rises. The annexed sketch 
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will show the arrangement as applied to an annular safety 
valve, and it will be seen that, as the latter rises, the 
effective leverage at which the spring acts—and conse- 
quently the load on the valve—is diminished. 

(No. 1046, 1s. 4d.) Richard Norfolk, of Beverley, 
patents modes of constructing stoves for drying and pre- 
serving timber by the direct action of the products of com- 
bustion generated from refuse wood, the stoves being in 
some cases constructed so that the gases evolved during the 
processes may be condensed and collected. 

(No. 1049, 8d.) William Williams Box, of Crayfield, 
patents the mode of closing the mouths of gas retorts, 
shown in the annexed sketch. It will be seen from the 
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latter that the cover employed by Mr. Box is simply a flat 
wrought-iron plate forced up tightly against the end of the 
retort by means of a lever and roller, as shown. 

(No. 1055, 10d.) Ernst Kérting, of Vienna, patents 
forms of injectors for feeding steam boilers, the chief 
peculiarity being that the injectors are so constructed that 
before the jet of water enters the receiving nozzle of the 
injector it is brought into contact with a portion of the 
exhaust steam from the engine, and the temperature is thus 
raised. The exhaust steam is drawn into contact with the 
water by the partial vacuum formed in the combining 
nozzles of injectors while they are at work. We intend to 
describe Mr. Kérting’s arrangements fully in an early 
number. 

(No. 1056, 6d.) Josiah Harris, of 8, old Jewry, patents 
the brilliant notion of exhausting the air from the bore of 
a gun in front of the charge ‘‘so that the projectile being 
freed from the pressure of the atmosphere on its front sur- 
face, a much less charge of powder will be required to 
impel it from the gun at any given velocity than would 
ordinarily be used”! In order to enable the air to be 
pumped out of the gun, Mr. Harris proposes to cover the 
mouth of the latter with “an air-tight cap made of india. 
rubber or other suitable substances,” this cap being blown 
away when the discharge takes place. The patentee’s 
knowledge of artillery matters evidiently requires cultiva- 
tion. 

(No. 1063, 1s. 10d.) Henry Ashton, of Birkenhead, 
patents the arrangement of marine boilers, illustrated by 
us on pages 402 and 404 of our last volume. 

(No. 1066, 4d.) Thomas Rowan, of Glasgow, patents 
obtaining steel by taking the ferruginous residue arising 
as a bye product in the manufacture of copper from pyrites, 
and converting it into spongy or granular malleable iron by 
mixing it with coal or suitable carbonaceous matter, and 
heating it in a muffle on reverberatory furnace, the spongy 
iron thus obtained being subsequently compressed and con- 
verted into steel by cementation. The patent also includes 
obtaining steel by the same processes from calcined or un- 
calcined iron ores, it being stated that the system of manu- 
facture is most advantageously applicable to hematite ores. 

(No. 1069, 8d.) Benjamin Wrigley, of 8, Arundel- 
street, Strand, patents arrangements of kilns for burning 
bricks, lime, &c., which we could not describe briefly, but 
we may state that the several chambers of the kiln have 
their floors supported upon arched flues which extend in a 
direct line to the chimney, and by means of these and other 
parallel flues, the hot gases from any chamber can be led 
into any other chamber, while the discharge from any 
chamber can be made to take place into the chimney direct. 
The arrangement appears to be one well adapted for carry- 
ing out the continous system of working. 

(No. 1070, 1s.) William Wallich Biddulph, of Tavi- 
stock-street, Bedford-square, patents an arrangement of 
continuous railway brakes in which the brake blocks are 
applied by toggle links actuated by cams or eccentrics on 
shafts extending from end to end of each carriage, and 
coupled between the carriages by universal joints. The 
application of the brakes is effected by turning these shafts. 
We see little that is new in this arrangement, and the whole 
plan is open to numerous practical objections. 

(No. 1074, 10d.) William Robert Lake, of Southampton- 
buildings, patents as the agent of Thomas Glaistor, of 
Melbourne, arrangements of stone-sawing machinery which 
appear well adapted for their purpose, but which we could 
not describe briefly. 

(No. 1078, 10d.) Charles Pontifex, Frederick Pontifex, 
and Anthony Sherwood, of the Albion Works, King’s-cross, 
patent a neat apparatus for washing casks, the arrangements 
being such that each cask has a measured quantity of water 
forced into it under pressure, this water being followed by 
a jet of steam which is allowed to continue as long as desir- 
able. According to one plan the supplies of steam and 
water are turned on and shut off automatically by the act 
of placing a cask on the apparatus or removing it. 

(No. 1082, 10d.) William Robert Lake, of Southamp- 
ton-buildings, patents, as the agent of Elisha Pierpont 
Hayden Capron, of Hudson, U.S., various details of con- 
struction applicable to inward-flow turbines, one point 
claimed being a mode of making the buckets or floats of 
such wheels readily detachable. 

(No. 1083, 1s. 6d.) William Robert Lake, of Southamp- 
ton-Buildings, patents, as the agent of Spencer Ruding 
Deverell, of Mount Gambier, South Australia, some wonder- 
ful mechanical arrangements by the aid of which the 
designer apparently hopes to be able to utilise wave power 
for the purpose of propelling vessels. We cannot spare 
space to describe these plans, 

(No. 1085, 1s. 4d.) James Hunter, of Coltness Iron 
Works, patents constructing blast furnaces having a trans- 
verse arch, with openings in that arch, through which a 
hot or cold blast can be introduced so as to be distributed 
through the materials in the upper part of the furnace, the 
patent also including the use of hollow walls above the 
transverse arch for the same purpose. The object of the 
arrangement is to produce a combustion of the gases 
amongst the newly-charged materials in the upper part of 
the furnace, and thereby to elevate the temperature of these 
materials more rapidly than is the case under ordinary 
circumstances. We are far from convinced, however, that 
this system of working is one conducive to economy. 


THE ROCK ISLAND RAPIDS. 

THE improvement of the Rock Island Rapids of 
the Mississippi, ordered some time since by Congress, 
was placed by the Engineers’ Department under the 
supervision of Major-General J. H. Wilson as chief 
engineer, assisted by Brevet Lieut.-Colonel P, C. 
Hains, Brevet Major Chas. J. Allen, of the United 
States Corps of Engineers, Major E. F. Hoffmann, 
and various other civil engineers. The method of 
cofferdams was acer by the engineer in charge, 
after careful consideration of all the plans and 
devices which had been suggested. The work ex- 
tended at intervals, as appropriations were made, 
over a period of five years. The different dams 
were removed in the following order: Duck Creek, 
Moline, Sycamore, Campbell’s, Smith’s, &c. General 
Wilson having resigned his military commission, 
was succeeded by Colonel J. N. Maconet, United 
States Engineers’ Corps, and his services were so 
highly esteemed by the Government that he was 
retained by Government as consulting engineer 
and member of a board of engineers to supervise 
the improvements formerly under his charge. 

The immense size of the dams, and the peculiar 
difficulties attending this novel work, merit special 
attention, and we reproduce the Report of the 
United States Engineers employed on the improve- 
ment, 

In an extent of 14 miles there are 11 miles of pe 
navigation, and only 3 miles are dangerous or difficult to 
pass during the low-water stages. The river bed itself being 
much narrower than at the lower rapids, and the fall of 22 ft. 
being distributed nearly equally over a distance of 14 miles, 
it was determined to re to the original of excavatin 
and straightening the natural channel. This plan involv 
the removal of about 57,500 cubic yards, and Con made 
an appropriation of 200,000 dollars, which, with the 100,000 
dollars ae appropriated, but unexpended, gave the 
sum of 300,000 dollars for the prosecution of the improve- 
ment. Accordingly, on the 10th of April, I was di wets 
authority to invite proposals for doing the work. 
was done immediately, and on the 5th of June following a 
letting was made, at which Charles G. Case and Co., of 
Fulton, New York, were found to be the lowest responsible 
bidders. In pursuance of instructions from the Engineer 
Department, dated June 12, 1867, a contract was made with 
them on the 28th of June, by which they were bound to begin 
the work one month after the date oF contract, or as soon 
thereafter as the water shall reach a stage 4ft. above the 
low water of 1864, to work at such points as the engineer in 
charge shall direct, and to remove at least 5000 cubic yards 
of rock per month. Contractors are authorised to use coffer- 
dams, chisels, or subaqueous blasting, as they may think 
best, but all tools, implements, and materials of whatever 
character must be furnished at their own expense. 
Rock Island, or upper rapids, extend from Le Claire to 
Davenport, a distance of 1426 miles, on the Iowa 
shore, with a total fall of 2146 ft. The mean width of the Mis- 
sissippi in this distance is about 2500 ft., Me an Cer! 1500 ft. 
(at Port Byron) to 8960 ft. (below Campbell’s Island), The 
area of cross section varies from 6829 square feet (on Moline 
chain) to 21,093 square feet (at the foot of St. Louis chain). 
The greatest velocity is on Moline chain, being 5.05465 ft. per 
per sy or —s 84 miles per hour had water. The a 
velocity is found opposite ing not greater t 
1} sails per hour. Pie find at Rie head or the rapids, near 
Le Claire, a esian limestone of upper silurian age 
(Niagara group) per 50 ft. thick, dipping to the southward 
more rapidly the surface of the water, its top layers dis- 
appearing below the water near Hampton. Su ing this 
in regular sequence, we find below Hampton limestones of 
the Devonian age (commonly referred to as the Hampton 

roup), the successive ledges of which —- out on both river 
aot and occasionally in the river bed, forming reefs or 
chains. We have in the Rock Island rapids some reefs or 
chains obstructing navigation for a short distance each, and 
separated by deep intervals or pools from 6 ft. to 30ft. in 
depth. Of the 14 miles between the head and foot of the 
rapids nearly 11 miles afford good navigation in the lowest 
stages, the obstructed portion covering a distance of only a 
little more than 3 miles. The feag length of time when 
the water is less than 4 ft. on the Moline, the most beset by 
shoals, is about 90 days, more than 4 ft. about 180 days, or 
two-thirds of the average boating season. From these cir- 
cumstances I recommend that the navigation of these rapids 
be improved by excavating the natural channel, so as to give 
a width of 200ft.,and a navigable depth of 4 ft. at extreme 
low water, the plane of reference being the low water of 1864. 
As the river does not average over 2500 ft. in width, the 
channel, when completed, will conform to the natural direc- 
tion of the main current, will be free from hurtful cross- 
currents, and will not be difficult to follow during the pre- 
valence of unfavourable winds. A few buoys, or pyramids 
of stone, properly placed, will enable the boats to navigate it 
during the night. The details of the plan of improvement 
of the upper rapids, as reported by Brevet Lieutenant- 
Colonel Hains, assistant engineer, are as follows: The work 
of the hydrographic party included all that related to the 
topography of the of the river, and other information 
concerning the flow of the water over the rapids. A large 
party made an accurate survey of the valley on both sides of 
the river, showing the winding of the shores, and gather- 
ing all other information necessary for the investigation of 
the several projects for the improvement of the navigation on 
the upper rapids. Lines of levels were run on both shores 
from a point about 4 miles below Rock Island to a point about 








4 miles above Le Claire, perpendicular offsets connecting 
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with the main line at various distances from 50 ft. to 500 ft. 
a ding to the changes in the general feature of the 
= were run. The upper or Rock Island rapids begin at 
a point near the lower end of Rock Island, and extend 
14,44; miles up the river to a point near the lower end of the 
town of Le Claire. The bed of the river throughout this 
entire distance consists of a hard surface of limestone rock, 
worn in many places into deep furrows by the long-continued 
action of the water, and the materi onched along the 
bottom. This rock crops out along the shores, and is gene- 
rally found stratified in thin layers; the lower strata in the 
bed of the river appear to be harder and of different thick- 
nesses, from 4in. to 2ft. and upwards. There are also a 
number of large erratic boulders of granite to be met with, 
but these, as a general rule, do not present serious ob- 
structions. At places the rocky bed of the river projects out 
from each shore like a bar, the projecting points sometimes 
overlapping each other, leaving only a narrow, tortuous 
channel between them, and in some instances extending like 
a dam or rocky bar entirely across the river. Between the 
chains, throughout almost the entire distance, is a wide and 
navigable channel, with plenty of water for boats that navi- 
gate the Upper Mississippi, and at such places the velocity 
of the current is much less than on the chains. At Moline 
chain the ledge of rock extends entirely across the river, and 
forms in low water an impassable barrier to boats drawing 
more than 30in. The water passes over this chain at a 
mean surface velocity of 3.878 ft. per second at low water, 
and a maximum velocity of 5. ft. per second, as deter- 
mined by actual observations with floats. The average 
length of the boating season is about 260 days. During the 
winter, as a matter of course, navigation is closed by the 





ice. 

When the river is open to navigation, about one-third of 
the whole time is rendered dangerous by the shoaliness of the 
water on the rapids, and sometimes impassable for boats 
drawing more than 2 ft. In the year 1864 the water was 
lower had been known before for many years, attaining 
its lowest point September 2. From the record of the stages 
of water kept at the Chicago and Rock Island Railroad bridge, 
it is found that the greatest between high and low 
water during the last seven years is 15 ft. 94 in., being the 
high water of 1862 and the low water of 1864, the mean 

during the same period being less than 12 ft. 
the range between the highest floods and lowest water at 
other points cents the rapids, from the best authority that 
could be obtained, are at Valley City, opposite Hampton, 
13 ft. 9 in., and at Le Claire 12 ft., which, if correct, shows 
a diminution of only 3 ft.9 in. in the fall at high water as 
com with that at low. 

ave width of the river on the rapids is about one- 
half mile. At Le Claire it is only 1500 ft. in one place, but 
widens out above and below. Below the rapids the river is 
wider than on them, as may be seen from the map. A line 
of levels, from the head to the foot of the rapids, shows @ fall 
of 21.46 ft. in a distance of about fourteen miles, or an 
average fall of 1.53 ft. per mile in low water. 

The area of a cross section at the head of the rapids, where 
the river is only 1650 ft. wide, is 30,220 square feet; at a 
point near Sycamore chain 12,408 square feet; at Moline 
chain 6829 square feet. 

Careful experiments were made on the velocity of the 
current in order to determine the amount of discharge over 
the rapids in ordinary low water. For this purpose the 
stations were taken, and a number of velocities between 
them, at different distances from the shore, determined by 
floats ; a mean of these was taken as the surface velocity. 

The mean area of the two cross sections at the stations was 
taken as the area of the cross section, and by applying this 
to D’Aubuisson’s formula for the approximate discharge of a 
river, it was found to be 36,456 cubis feet per second. The 
approximate discharge behind Campbell’s Island was also de- 
termined in the same manner, and was found to be 10,276 
cubic feet second. With the exception of the places 
where the bluffs approach close to the river, the banks are 
usually steep and rocky. 

4. piers of the Rock Island railway bridge are not 
4 liel with the current, but at angles varying from 

6° to 14° 30’. The effect of this obliquity is to treble the 
obstruction to the flow of the water, and, consequently, to 
affect the increase of velocity in the same ratio. Another 
uence is, that the say a of steamboats and rafts 

h the draw and between piers are rendered much 

more difficult and hazardous; furthermore, the draw on the 
Towa side is rendered useless by the formation of an eddy 


In planning an improvement for the rapids of the Missis- 
sippi river, one point must not be lost sight of, namely, the 
improvement must not of itself become an obstruction, and 
no plan should be ~— for the improvement of navigation 
in low water that would be prejudicial to its present state in 
high water. There are many advan connected with the 
channel improvement that do not exist in connexion with 
other plans, and these must all have weight in deciding this 


question. 
~~ ap It will not 
tion from the general government 


when com 


require an annual appropria- 
to keep it in repair, and 
t. It will not interfere 
with a canal im ¢ in case tha) it should at some future 
time become advisable or necessary, and, moreover, the 
benefits arising from this plan will be felt as the work pro- 


of rock removed is so much benefit to navi- 
@ canal improvement can be of no benefit 


estimating the cost of excavation at these rapids, I have 
endeavoured to ascertain as nearly the actual sum required 
as possible, and have taken into consideration the delays oc- 
casioned in removing working parties from one point to an- 
other, the difficulties of the position, and the character of the 
rock to be excavated. I unhesitatingly recommend the use 
of at all points where the amount to be excavated 
will warrant its expense, as the most satisfactory and certain 


gresses. 
Every 

gation, w 

until com 





in its results of any plan yet pro I submit the 
drawings of the cofferdam on which the estimates are based. 
The cofferdam consists of two rows of 2} in. iron rods, driven 
into holes drilled in the rock, the distance between the rows 
and the rods themselves being each 5 ft. They are braced and 
tied diagonal iron bars, as indicated in the plan. The interior 
and exterior rows of sheeting piles consist each of two rows 
of 2 in. plank i between the wale or string pieces and 
breaking joints with each other. The number of string 
pieces may be increased or reduced, as the case seems to re- 
uire. The holes into the main piles are driven should be 
4 ft. deep, and drilled somewhat smaller than the piles them- 
selves, the latter being driven into them. Between the piles 
there is 5 ft. of puddling. To give additional stability to the 
dams they should be securely braced from the inside when- 
ever necessary. 
The total estimated cost of work is 813,601 dollars, 
average cost of excavation 14d. 16. per cubicyard. The 


first work of the season was the cofferdam on Duck Creek | gu 


chain, about 6 miles above Davenport, and one of the most 
difficult obstacles to be overcome at low water by steamers of 
from 3 ft. to 4 ft. draught. 

This dam was commenced on the 8th of September, and 
finished by the 15th of October following. Its distance from 
the Iowa shore was about 1000 ft., and from the head of 
Block Island about 2} miles. It had a development of 1310 
linear feet, viz. : up-stream face, 206 ft. LO in. ; down stream 
(or lower) face, 203 ft.; north face, 419 ft. 6in.; south face, 
481 ft., the upper and lower faces being each 8 ft. in thick- 
ness, and the sides 6 ft. in thickness. The gauge showed, on 
the 8th, 9 ft. of water above the zero of the scale, viz.: the 
plane of lowest water of 1864, and on the 15th of October, it 
showed 1 ft.10in. The mean depth of water on the dam 
was 4ft. 6 in.; total area encl by the dam, about 86,000 
square feet. The cost of dam was 76500 dollars. 

For a more detailed report of the method of putting in this 
work, as well as a of same, I would refer you to the 
appended report of J. P. Frizell, C.E., and assistant upon the 


work. 
(To be continued.) 








HEAVY ARTILLERY. 


Concluded from page 295.) 

2. Tae designs of the Woolwich guns were criticised in re- 
ference to their utilising the power of the charges used. On 
the strict economy of the forces at command hung the great 
question of the ultimate power attainable with artillery, or the 
relative superiority of the means of attack or defence. The 
Woolwich guns were of small bore in proportion to their length 
and weight. They were supposed to represent the same im- 

rovements as were found in the small-arm Whitworth or 

hassepot. But the principle here involved had no reference 

roperly to the size of the bore. The Whitworth carried 
further than the Enfield rifle, ane. because its bullet was 
heavier in proportion to its calibre. e bore was made smaller 
because otherwise the weapon could -not be fired from the 
shoulder. The barrel being long enough to allow of a full mea- 
sure of pate of the charge, the heavier bullet found more 
time to take up force, and was able to retain it longer in flight. 
If a 12in. gun were designed of the same proportions in all 
respects as the Whitworth small arm, it would have to be 78 ft. 
long, and its charge would be 1301b. of powder, and 980 lb. 
shot. And if a gun similar to the Whitworth small arm were 
modelled on the scale of 12 in. Woolwich guns, the barrel would 
be but 6in. long—in fact, a pistol. In the Woolwich guns the 
powder occupied so much of the bore that there was compara- 
tively little room for expansion. In the small arm the charge 
could expand 27 times its own volume; in the 1lin. 600- 
pounder there was room for only 6.4expansions. The di 
of pressures in the Report of the Committee on Explosives 
showed that, when the 8 in. gun was fired with service charges, 
the shot left the muzzle with a pressure upon it of 150 atmo- 
spheres, which was wasted on the air. All power ina gun was 
derived from the expansion of the charge, and expansion re- 
quired space. Ifthe bore of a gun were small the charge took 
up more length, and acted with a shorter stroke; a very lon, 
shot, presenting only a small area to the pressure, r uired 
greater intensity of force to move it. By curbing the charge 
with a greater resistance, a long shot gained power by losing 
time; but if its course in the bore was shortened by the cart- 
ridge being long, it could not derive full benefit from intensified 
pressure, and the gun had to endure the greater strain without 
affording an equivalent. 

On its becoming known that the extreme pressure destroyed 
the interior of guns, an expedient was fourd in using slower 
burning powder, larger charges of which were adopted. But less 
active powder required more space and time to act in; and the 
longer charges took up more length in the gun, and lessened 
the space and time. In principle, therefore, the employment 
of slow-burnin wder was directly o to that of small- 
bore cannon. Shere was another and more fatal objection to 
cartridges of t length. Captain A. Noble, one of the com- 
mittee on explosives, in a lecture at the Royal Institution last 
year, stated that when powder was fired in long cartridges, 
“the pressure of the gas was liable to be locally exalted above 
its normal tension in a perfectly closed vessel, and this inten- 
sification of pressure endangered the endurance of the gun 
while detracting from its ul effect ;” and he further said, 
that “ in all cases it is desirable to have the charges as short as 
possible, and the cartridge so lighted as to reduce the run of 
the gas to its shortest limit.” It was difficult to see how small- 
bore guns could be used with any other than long cartridges 
of slow powder, so that the condemnation of the cartridge 
amounted to a condemnation of the small bore. 

The American system of large-bore round shot guns was 
adverted to. The reason the Americans were able to obtain 
from weak guns twice as much — force as was produced 
with the largest English wrought-iron gun, was explained by 
analysing the conditions under which the charges acted. Pro- 
jectiles were moved by a greater or less force, in proportion to 
the quantity of powder exploded against so many square inches 
presented in their sectional area; and the amount of their 





resistance to the charge might be taken as their weight to thei, 
area. By this method the following comparison was obtained : 


Cc e, 
Shot® 


20 in. “Eaeal 8 smooth bore (210 in. long). 
200 Ib. to per) .637 lb. powderto 
1080 ,, § inch of ares } a: eee 

11} in. wrought-iron gan (192 in. long). 

Charge, 1301b. Equal to 1.15 lb. powder to propel 6.2} 
She 900 10” of powder took up oaly 19 
The 200 lb. of powder up only 19 in. s while 
occupied 37% in. PoThe 1080 Ib. shot was Devel mare eaaiy 
than the 700 1b., and got under way before the gas accumy. 
lated; as it advanced the charge found more room for expan. 
sion than was afforded in the smaller bore, so that the strain 
on the gun was much less. The large bore produced upwards 
of 17,000 foot-tons of energy, and the other less than 9000, 
The pressure in one was not beyond the controlling power of 
cast iron, but the wrought-iron gun, with less powder, had to 
sustain over 60 tons pressure per square inch. Smooth-bore 
ns could not compete with rifled guns except at short ranges, 
Their efficiency depended on high velocities, which the resistance 
of the air greatly diminished. Round shot were deficient jn 
weight, and their form did not allow of their penetrating thick 
iron plates without breaking to pieces. 

Explanations were given of the principles which the author 
had long advocated for rifled ordnance. Between 1854 and 1863 
extensive trials were made by the English authorities of a plan 
proposed by him, for converting cheaply the existing cast-iron 
ordnance into rifled guns. The projectiles were of the expand. 
ing kind. A considerable number of guns were rifled to his 
designs, and the cost of doing so on a larger scale was officially 
estimated by Mr. Anderson, of the Royal Gun Factories, at less 
than 10s. per gun. All the service guns that were tried proved 
perfectly successful. Several thousands of rounds were fired 
with the powder then in use, which was more violent than the 
present R. L.G. One or rifled gun fired 2000 rounds 
and was still serviceable. The re mg firing 50 lb. shells, 
proved far more powerful within fighting distances up to 3000 
yards, than the costly Armstrong 40-pounders which were 
adopted. After nine years’ deliberation the plan was reported 
to feasible; but although never rejected, it was simply 
ordered to be reserved for future use “in case of urgency. 
The same system, however, was tried some years later in the 
United States, and in 1861 was generally received into that ser- 
vice. All the old service guns had been thus rifled in America, 
and had proved entirely satisfactory. A drawing was exhibited 
of a proposed 15 in. rifle gun embodying similar principles to 
thosefapplied to the old guns. This 15-in. gun was designed 
for expanding shot of 1000 lb. or 1200 1b., to be fired with 
charges of from 75 lb. to 85 Ib. The length and weight of the 
piece were about the same as the 35-ton English gun, but being 
constructed chiefly of cast iron, with a breech-piece of superior 
metal screwed into the cast-iron body, long enough and strong 
enough to resist the first 4 or 5 expansions of the charge, it was 
estimated that it might be be made for between 800/. and 9002. 
less than a third of the cost of the Woolwich Infant. The gun 
would be amply strong enough for much heavier charges than 
were proposed for it; while, from its design, the limitation of 
charge did not arise from either the strength of the gun or its 
ability to burn pevee, but merely from its weight in respect to 
recoil. It would be a low-charge, low-pressure gun, designed 
for slow-burning powder. Calculations, on data which were 
stated, showed that such a weapon would not be subjected to 
more than about 12 to 14 tons’ pressure per square inch, from 
85 lb. of powder and shot of 1200 lb. An estimate, founded on 
observed results in experiments with low charges, indicated that 
a velocity of 1130 ft. per second would be produced. With 
1200 1b. projectiles this represented an energy of 10,631 foot- 
tons, or 226.4 foot-tons per inch of circumference—the punching 

wer. The 35-ton gun, with service charges, gave only about 
F360 foot-tons energy, or 209 foot-tons per inch of circum- 
ference. : 

The charge of 85 lb. would be expanded against the 16 in- 
shot upto its 12th degree of expansion ; whereas generally in the 
Woolwich guns the expansion extended to only from five to six 
times ; it would deliver a 14.8 in. longer stroke than the 110 lb. 
charge in the 35-ton gun of the same length; and the 1200 lb. 
shot would offer to the charge only about the same resistance as 
the English 500-pounder 11 in. gun. The proposed rifle would 
not command such high velocities as were attained with the 
high-pressure Woolwich gun, but in a range of 2000 yards the 
shot would not lose more than 130 ft. of its speed, whereas the — 
present 600-pounder in the same distance lost 215 ft. The 
— principles represented in this proposed gun were as 
ollows: The fall effect from gunpowder could only be obtained 
by utilising as much as possible of its expansive force; as the 
length of cannon was limited, space for expansion could only be 
secured in large calibres; large-bore rifled guns admitted of 
great weight of; shot being used without their oppressing the 
charge with excessive resistance; instead of aiming to produce 
high velocities, which engendered loss from atmospheric re- 
sistance, the true principle of the rifle was judiciously to 
sacrifice velocity in order to gain power. Great guns of small 
calibre did not admit of full expansive working of the charge, and 
the weight of their shot was curtailed ; power, therefore, had to be 
sacrificed in order to obtain a high rate of velocity, which the 
air quickly destroyed ; this involved excessive strain on the guns, 
and consequently unnecessarily expensive construction. 





Tap or MonTReat.—The harbour-master of Montreal, 
in his annual report for 1871, states that the trade of the 
port is rapidly increasing. The vessels trading to the 
port are also increasing in tonnage. For the convenience of 
these vessels a further extension of harbour accommodation 
will be required—at least, so says the harbour-master. 


Ratiways ty QUEENSLAND.—A railway commission has ear 
to work in Queensland. The labours of the commission wl 
be principally confined to the obtaining of such written — 
mony from outside the colony on the 5, of cheap 
way construction as may be procurable. With this view t . 
commissioners have put themselves in communication wit 
eminent railway engineers in various parts of the world. 
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EXPERIMENTS AND RESEARCHES OF 
THE EFFLUX OF ELASTIC FLUIDS. 
By GEoRGE WILSON. 

(Continued from Page 307.) 

EXPERIMENTS MADE BY Proressor GRAHAM. 

162. THESE extensive experiments, published in 
the Philosophical Transactions of the Royal Society, for 
1846, page 573; 1849, page 349; and 1863, page 385; 
entitled ‘‘ On the Motion of Gases,” and * On the 
Molecular Mobility of Gases,” appear from the text 
to have been made for the purpose of proving the 
theoretical law, that— 


“A gas rushes into a vacuum with the velocity which 
a heavy body would — by falling from the height of an 
atmosphere com, of the gas in question, and a 
to be of uniform density throughout. The height of the 
uniform atmosphere would be inversely as the density of 
the gas; the atmosphere of hydrogen, for instance, sixteen 


titpes higher than that of oxygen. But as the velocit uired 
bya oer body in falling not directly as the might, but 
as the square root of the ht, the rate of flow of different 


into bag sem? ~g ee oan wd 
heir respective densities. velocity o being 1, 
that of hydrogen will be 4, the square a of 16” 
163. The method of experimenting adopted by 
Professor Graham was as follows: 


“The gas for an experiment was contained in a glass 
jar of an elliptical form, balanced like a over 
water, and terminated at top and bottom with two short 
hollow cylindrical axes, of an inch diameter; its capacity 
between two marks, one on each of the cylindrical ends ; 
being 227 cubic inches. From the gasometer the gas was 
conveyed directly'into a U-shaped drying tube 18 in. in length 
and 0.8 in. in diameter, filled in some cases with fragments of 
chloride of calcium, in others with fragments of pumice-stone 
soaked in oil of vitriol; the pumice, when used, having been 
first washed with water to deprive it of soluble chlorides. From 
the drying tube, the gas entered the tin tube occupied by the 

lass jet, one end of that tube being connected with the 
ing tube, and the other with an exhausted receiver on 
the plate of an air pump. The was thus forced through 


the minute by the whole atmospheric pressure. In 
making an mt with any other gas than atmospheric 
air, @ co! quantity of the gas was first blown through 


the drying ttibe ‘from the gasometer to displace the air in the 
former; and to do this quickly, an opening was made into 
the air-channel beyond the drying tube, by which gas might 
be allowed to escape into the any m2 without proceeding 
further or being drawn through the glass aperture into the 
vacuum. This side aperture was cl by a brass screw and 
leather washer. In making an experiment, the gasometer 
was filled with the gas to be effused and then connected with 
the air pump receiver, in which a constant degree of exhaus- 
tion was maintained by continued — The interval 
of time was noted in seconds, which was required for the 
of a constant volume of gas amounting to 227 cubic 
inches, namely, that contained between the two marks in the 
elliptical gasometer. Or the volume of gas effused was 
more strictly 227 cubic inches, minus the volume of aqueous 
vapour which saturates, air at the temperature of the ex- 
riment; the vapour, being withdrawn from the gas after 
it left the elliptical measure and before it reached the effusion 
aperture.” 


164. The passage of gases into a vacuum through 
an aperture in a thin plate, Professor Graham terms 
“Effusion,” and when through tubes ‘ 'Transpira- 
tion.” 

“The effusion into a vacuum was through a glass jet, 
formed from a short piece of capill thermometer tube, 
of which the bore was cylindrical, to which a conical termina- 
tion was given by drawing it out when softened by heat 
and breaking the point. The aperture of the point of the 
Jet was cylindrical in a flat surface, and so small that it could 
only be seen distinctly by means of a magnifying glass; its 
size, compared with other apertures, may be expressed by 
the statement that 1 cubic inch of air at the usual tension 
ys into a vacuum through the aperture in 2.18 seconds. 

y means of a perforated cork, this glass jet was fixed 
within a block tin tube through which the gas was to be 
drawn; with the point of the tube directed towards the 
magazine of gas, so that the gas in passing towards the 
vacuum entered the conical point of the jet instead of issuing 
from it. This form of the aperture reduced the rubbing 
surface of glass to a thin ring, or made it equivalent to an 
aperture in a very thin plate; but the mode of placin 
the jet, or direction in which the current passed throug 


the aperture, was found afterwards to be of little conse- 
quence.” 


Another form of the orifice of efflux was : 


. “A minute circular +. ow made by means of a fine drill 
in 8 thin plate of sheet brass s},th of an inch thick, and the 
Opening still further diminished by blows from a small 
mer, of which the surface was rounded. A small dise of 
the brass plate was then punched out, having the aperture 
in the centre, which was soldered upon the end of a short 
Piece of brass tube, of quill size, so as to clear the end of the 
cylinder. This brass tube was then fixed, by means of a 
Perforated cork, within the tin tube, used as formerly, for con- 
veying the gas from the gasometer jar to the agume 
> pated so that the gas should necessarily flow throug 
“2e small aperture in its passage, as before h the glass 
Jet. The aperture was of an irregular trian form, in 
consequence of the hammering of the plate. One cubic inch 


aperture in 12.56 seconds. The volume of gas effused in an 
experiment was the same as before, and the other arrange- 
ments similar, but the aperture in the brass plate being 
smaller than that of the glass jet, the effusion was consider- 
ably slower.” 


_ 165. The gases used for the experiments con- 
sisted of hydrogen, atmospheric air, oxygen, ni- 
trogen, carbonic oxide, carburetted hydrogen, car- 
bonic acid, nitrous oxide, &c. &e., and some of 
these gases were also mixed with one another, 
Professor Graham states that : 

“The whole results—of the experiments made—leave no 
doubt of the truth of the general law, that different gases 
pass through minule apertures into a vacuum in times which 
are as tha square roots of their respective specific gravities ; 


= with Saeame which 40 inversely as the re roots of 
cir gravities ; that is, according to the same la 
qanen dilites into coth oten”” ° - 


166. It will be noticed from this description of 
this series of experiments made by Professor Gra- 
ham, that the actual velocities, or volumes of efflux 
of the gases were not, and could not be, ascertained, 
as the sectional areas of the efflux orifices were not 
known. The results of the experiments give only 
the comparative velocities and volumes of efflux of 
the gases with one another, from which the con- 
clusion has been drawn that the velocities of efflux 
are as the square roots of the densities of the gases, 
the same as the deduction drawn by 
Dr. Papin, for all fluids whatever, 160 years pre- 
viously. 

167. All the gases having different densities 
would flow through the same extremely small and 
irregular efflux apertures, and all the veins for the 
different gases would be contracted. The various 
gases would also flow ; firstly, through a tube lead- 
ing from the gasometer ; secondly, through the U- 
shaped drying tube 18 in. in length and 0.8 in. in 
diameter, filled with fragments of chloride of calcium 
or pumice-stone; and, thirdly, through another 
tube and orificeinto the exhausted receiver. When 
it is known, both from experiments and practice 


the great difference, even, a slight ment or 
alteration in the passage makes in theiflow of an 
elastic fluid, notwithstanding the general result 


obtained from the experiments of Professor Graham 
—and taking into consideration the small efflux 
apertures—it is very doubtful whether the com- 
parative velocities and volumes of efflux were those 
due to the different gases if caused to flow on con- 
ditions by which the exact heads of pressure and 
temperatures would be known. Hydrogen, for 
example, is about 16 times lighter, and the theo- 
retical velocity of efflux would be about four times 
greater than air; yet the two gases had to flow 
through the same retarding tubes between the gas- 
ometer and the efflux orifice, and, then, to flow 
through the same small, irregular, and, perhaps, 
ragged orifice into the exhausted receiver. 

If efflux orifices, with known sectional areas, had 
been formed to the contracted vein, and the dif- 
ferent gases had been caused to flow—previously 
to their efflux into the exhausted receiver—into a 
receiver on which a suitable pressure gauge had 
been fixed after flowing out of the different obstruc- 
tive tubes leading from the gasometer, the heads of 
pressure of efflux of the gases through the orifices 
into the exhausted receiver would have been known 
and reliable results obtained. 

168. Another series of experiments were made by 
Professor Graham on the following method, which 
is similar to that adopted by MM. Saint-Venant 
and Wantzel, peas: 5 at page 291. 

“A two-pint jar was used as the air-pump 
receiver, or aspirator-jar, as it may be called; and 
the capacity of the vacuous space into which the 
gas effuses, including the tubes and channels of the 
air-puinp as well as the jar, was found to be 72.54 
cubic inches. An exhaustion .was always made of 
about 29 in. by the gauge barometer of the pump, and 
then the gas allowed to enter from a counterpoised 
bell-jar over water. The instant was noted at 
which the mercury fell to 28 in., when the observa- 
tion began, and again at 20in. and 12in., or after 
two intervals of 8 in. each; and again at 4in, and 
Qin. by the gauge barometer. ‘The experiments 

were made successively on the same day in the 

order given with the barometer at 29.34in. and 

thermometer at 49°. A small thermometer placed 

within the aspirator-jar was observed to rise 1° 

Fahr., very uniformly during the continuance of 

the experiment.” 

The following Table gives the results of a few 





of air of usual tension passed into a vacuum through this 
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TABLE XXII. 
: f Mixture of 50 
Gauge Air. || Nitrogen.|! Oxygen. || nitrogen +50 
h M | oxygen. 
in inches. 
IL} ILj} I.| Uj) | Ind i | In 
in, | in. || in. | im. |) im. | im. |] im. | in. 
28 0; 0 0; O|}' OF 0 0 0 
20 120 /120 ||119 119 |126 |126 || 192 | 122 
12 123 |122 ||120 |120 | 128 {130 |) 126 | 125 
8 68 | 68 || 67 | 67 |; 72 | 72 |) 7O | 69 
4 84 | 84 || 83 | 83-| 89 | 88 || 85 | 86 
2 57 | 57 ||'55 | 54°||'59 | 69 57 57 
452 l451 ‘i444 Jaga [\474 |a76 || 459 | 450 
169. The results from this series of experiments 


made by Professor Grahamand given in Table XXII, 
are somewhat similar to those obtained by MM. 
Saint-Venant and Wantzel when experimenting 
with air, and which those engineers subsequently 
denounced as having no more reality than they had 
of probability, after having made a second series of 
experiments on a larger scale with larger efflux 
orifices and varied conditions.. The explanation as 
to the results of these experiments of Professor 
Graham will be given hereafter for experiments 
made on a large scale by a similar method. 


(To be continued.) 





NAVAL ARCHITECTURE.—No. IX. 


Tue DEVELOPMENT OF THE SCLENCE OF NAVAL 
ARCHITECTURE FROM a 1860 TO THE PRESENT 
IME, 

WHEN the committee presided, over by Lord 
Dufferin was appointed by the Lords Commissioners 
of the Admiralty to examine the designs upon which 
ships of war have recently been constructed, the 
point on which the public were most anxious to be 
satisfied was whether our ironclad ships were safe 
against such disasters as had just before overwhelmed 
the Captain. This was a scientific problem of the 
highest order, with which few men could deal, but 
fortunately the scientific was by far the strongest 
side of the committee, which comprised the names 
of Sir William ‘Thomson, Dr. Woolley, Professor 
Rankine, and Mr. Froude. 

The questions more especially referred to the 
committee were the comparative safety of the 
Monarch and Captain, both sailing turret ships, one 
of high and the other of low freeboard; and also 
the safety of several low freeboard unmasted moni- 
tors then building, among which were the Devas- 
tation and Cyclops, as types of low freeboard — 
the former for seagoing purposes, and the latter for 
coast and harbour defence. The particulars regard- 
ing the stability of these vessels, together with their 
curves of stability, were prepared by the Construc- 
tor’s Department of the Admiralty, and supplied 
to the committee. 

These curves showed that the stability of the un- 
masted ships of the Devastation class, when com- 
plete for sea, with a freeboard of 4 ft. 6in., would 
gradually increase until the vessel reached an in- 
clination of 20 deg., where it would reach its 
maximum, and from that position it would decrease 
gradually until, at 43} deg. of inclination, it would 
vanish, so that if the vessel were to be heeled over 
beyond 434 deg. she would capsize. Similarly for 
ships of the Cyclops class it was shown that the 
moment of stability would be a maximum at 25 deg. 
inclination and would vanish at 39} deg. 

The question whether such ships could float in 
safety in the trough of any seas which they could 
encounter was one of grave importance, and re- 
quired immediate solution, seeing that the vessels 
were already in course of construction. It could 
not be solved by practical experience ; neither did 
it come directly within the application of any of the 
existing equations on the rolling of ships among 
waves, because of the fact that when the deck is 
artially immersed the time of oscillation is con- 
siderably increased, and the vessel’s rolling departs 
widely from isochronism, An tir nonce solution 
was, however, obtained by Professor Rankine, 
which met with the approval of the other scientific 
members of the committee, and which claims the 
admiration of every one interested in the theory of 
naval architecture. The application of Professor 
Rankine’s method of solution to the cases of the 
Devastation and the Cyclops is appended to the 
published report of the committee, and we will here 
merely describe its leading features. 

In the first place Professor Rankine lays down 





experiments thus made. 
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the theorem, which is fully borne out by the equa- 
tions on rolling given in the previous articles in this 
series, that in order to insure steadiness it is 
D that the time of a double oscillation of the 
vessel shall in no case be less than the periodic time 
of the largest waves she may have to encounter. 
In the case of the Devastation class it was estimated 
that the ‘“‘ metacentric period,” or time of a small 
oscillation, would not less than 14 seconds, the 
time of the longest waves observed by Scoresby. 

Owing to the fact that the time of oscillation of 
these vessels is much greater at —— angles of roll 
than at small angles, it was considered that they 
would not be liable to experience cumulative rolling, 
which constitutes the test danger to isochronous 
rolling vessels when they are broafside on to waves 
of their own period. is is, no doubt, the case 
where the waves are of uniform period, although we 
must not lose sight of the possibility of a series of 
increasing waves reaching a ship of this kind, the 
first of the series synchronising with her small 
oscillations and the later ones having periods equal 
to that of the ship as she increases her amplitude of 
roll. This latter contingency, of course, cannot 
occur in the case of a ship which, like the Devasta- 
tion, has her period of small oscillations as great as 
the period of the longest waves. 

Apart from the effects of the resistance of bilge 
keels, &c., it would be a difficult operation to obtain 
with exactitude the variation of the periodic time of 
a vessel for all angles of rojl, but Professor Rankine 
obtains a fair approximation to it by supposing the 
curve of stability to be of the form of a curve of 
sines. The rolling of the ship in that case will be 
analogous to the oscillations of a simple pendulum. 
If we suppose the angle of vanishing stability of 
the ship to correspond with the angle of vanishing 
stability of the pendulum, which is 180 deg., or when 
the pendulum is pointing vertically upwards, and 
divide the range of the ship's stability and that of 
the pendulum into the same number of equal parts, 
the time of oscillation of the ship at oid of these 
ranges will bear the same proportion to the meta- 
centric period that the time of the pendulum for 

nding divisions of its range bears to the time 
of its small oscillations. These proportions are 
given by’Professor Rankine for a pendulum at 
every 30 deg. up to the range of oscillation of 
180 deg., so that by dividing the range of a vessel’s 
stability into six parts, we can determine the time 
of oscillation at each of these amplitudes, if we know 
the metacentric period of the ship. Referring now 
to the equation of rolling motion, and discarding 
for the reasons given above, those which involve 
cumulative rolling, we have the expression for per- 
manent rolling given in article No. 3, equation 16, 
which may be written as follows : 
-@ sa T'? 
6—@ t 

where ¢ = the inclination of the ship to the horizon, 
6' =the inclination of the wave, T =the periodic time 
of the ship, T' =the period of the wave, and 6 — 6' the 
angle of the roll of the ship relatively to the wave. 

ow if we assume a given angle of roll relatively 
to the Wave, we can find from the proportion above 
mentioned the period of the ship, and we can then 
find from the above equation, for a wave of a given 
period, what the slope will be which will give the 
assumed angle of roll relatively to the wave surface. 
It can then be determined approximately by com- 
paring these results with the known slopes of such 
— to what extent the ship may be expected to 
roll. 

In this way it was shown that the Devastation 
would roll among waves having a period of 14 
seconds to 15 deg., this being 22 deg. from her 
— of vanishing stability. And it was further 

etermined that, speaking generally, a mastless ship 
of low freeboard will have a margin of stability 
amongst waves of a period not greater than her own 
metacentric period, when the steepest slope of the 
waves is as much as three-tenths of her angle of 
vanishing stability. 

These results are very remarkable, and did not 
readily find acceptance among practical men. Objec. 
tions were raised to the methods of obtaining them, 
owing to the number of assumptions which have to 
be made before arriving at them, but probably 
sufficient importance was not attributed to the fact 
that the resistance of bilge keels, &c., was omitted, 
and that, therefore, the principal errors involved 
would be on the safe side. tivaiatien on this 
latter point is still very incomplete, but the evidence 
of Mr. Froude shows that the effect of bilge keels 
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in retarding oscillations is very considerable. In 
describing experiments performed by him at Ports- 
mouth with a large model of the Devastation he 
says: “ Hove her down in smooth water to 8} deg. 
(immersing edge of deck), and to 244 deg. (immers- 
ing edge of breastwork deck) and released her. 
Bilge keels had a marked effect in all cases (with 


6 ft. keels she made 4 and 34 double rolls only, | 


against 31} and 29 without any keels).” 

It appears from the scientific investigations of 
the committee, as well as from the experiments of 
Mr. Froude, that there is imminent peril in the case 
of a low freeboard monitor with a small range of 
stability floating among waves of a period greater 
than her own metacentric period. is is of great 
importance, because some of the proposals to mast 
such monitors have been based upon the assumption 
that a great initial stability would enable them to 
stand up under their canvas, whereas the fact is, 
this very quality of stiffness at small angles would 
give them a quick period of roll, and instead of 
making them safe under canvas would tend to make 
them dangerous as monitors even without sails. 

In dealing with the stability of the Cyclops class 
the committee proceeded upon the same principles as 
with the Devastation class, and pronounced them 
safe for the coast defence purposes for which they 
were intended. They found the metacentric period 
of these vessels to be about 10} seconds, and in view 
of the fact that among waves of a longer period they 
would roll considerably, they recommended that in 
the event of any ship of the class being liable to be 
sent to seas where such large waves prevail, a super- 
structure should be built to increase her range of 
stability. 

In dealing with the relative stability and safety of 
the Meneeek and Captain, the effect of thesails on the 
vessels had to be taken account of as weil as the 
action of the waves. Although we fully agree with 
the conclusions of the committee as to the perfect 
safety of the Monarch and the unsafety of the 
Captain, we are inclined to believe that this part of 
their investigations was not so successfully treated 
as the part relating to unmasted ships. A review of 
the method adopted by the committee with respect 
to sailing ships will be found in the last number of 
the Annual of the Royal School of Naval Architects, 
to which we must refer our readers, as we have not 
sufficient space to dwell upon the matter in detail. 





But ably as this part of the subject is there dis- 
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cussed, we think it is capable of still further elabo- 
| ration, and hope soon to see it more fully investi- 
gated, 
We have now reviewed at some length some of 
the stages which have marked the development of 
science of naval architecture during the last twelve 
years, but these changes have been so rapid, and the 
theories so comprehensive, that we have been com- 
| pelled to leave many points of interest almost un- 
touched ; and some important branches of the sub- 
ject, such as those relating to the strains of shi 
and resistances, have been entirely omitted, The 
subject of stability, to which we have chiefly directed 
attention, has, it is scarcely too much to say, made 
more advance since the year 1860 than during the 
century preceding that time. On the one side we 
have seen, as the result of abstract investigation, the 
difficult problem of the rolling of ships among waves 
grasped thoroughly, and solved more satisfactorily 
than was thought possible a few years ago. On the 
other side we have seen, as the result of practical 
experiment and elaborate calculations, the exact 
conditions as to stability of ships of almost every 
class ascertained, and within the last year we have 
seen these two independent lines of progress con- 
verge, and assist each other in determining the actual 
limits of safety of ships never yet tried in a seaway. 
That this is matter for congratulation will scarcely 
be denied, and it is not too much to hope that 4 
few years will see many of the difficulties overcome 
which, for want of experimental data, seem at 
present beyond the reach of science. 








Warer Suppty or Bosroy.—Boston, Mass., is suffering 
from a short supply of water. Massachusetts journals state 
that Lake Cochituate swallows up a ten hours copious mx 
with very little, if any, perceptible increase of capacity, whi 
all the melted snow and contributing springs are equally un- 
successful in raising it to a sopestabe standard. [he lake, 
it is affirmed, is entirely insufficient to meet the domestic 
requirements of Boston. 


CawaprIan Cawats.—The canal policy of the Canadian 
Government, announced last year, is being vigorously carrie? 
out. During the winter a contract has been let for = 
tensive works on the Welland, including the enlar ies. 
and lowering the banks of the deep cut to prevent lan me 
The canal from Lake Erie to Ontario is to be enlarged, -" 
the work is to be carried on this summer. The plans ~~ 
securing 12 ft. of water over the back sills, 3 ft. eo = 
at present. The canal improvements contemplated "I their 
volve an outlay of from 5,000,0002, to 7,000,0007., am 
execution will extend over several years. 
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Atone the northern bank of the river Thames, between 
the Chelsea Suspension Bridge and the Cadogan Pier, is 
fast rising a granite wall, backed with concrete, and which 
will form the frontage of the embankment between those 
points. The works, however, will not terminate at the 
pier, but will be carried up the river as far as Battersea 
Bridge, and when completed a handsome and convenient 
thoroughfare will be opened up between the west and 
south-west of London and the heart of the City by way of 
Queen Victoria-street. With the exception of about } of 
a mile not embanked, between Milbank and the Houses of 
Parliament, it will complete one continuous river embank- 
ment and roadway 4} miles in length from Battersea 
Bridge to Blackfriars. The Chelsea embankment is a 
portion of a scheme proposed by the Commissioners of Her 
Majesty's Woods and Forests so far back as 1839, and which 
scheme included the formation of an embankment between 
Vauxhall and Battersea Bridge. In 1846 an Act was ob- 
tained which enabled the Commissioners to construct the 
embankment, and to build a suspension bridge across the 
river. The bridge, however, costing more than was esti- 
mated, funds fell short, and the embankment was only 
carried out as far as the western end of the Chelsea Hos- 
pital gardens, at which point the present works have been 
resumed. At the time when the bridge and embankment 
Works, as far as indicated, were finished, the scheme for the 
Main drainage of the metropolis and the interception of 
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the sewage from the Thames was under consideration. It 
was then proposed to deodorise the sewage of the district 
west of Cremorne, and there to provide an outfall for it 
into the river rather than to incur the heavy cost of carry- 
ing it to Barking, and lifting it twice on its route to that 
place. But this course was strongly objected to by the 
inhabitants of the western district, and as there was no 
good thoroughfare from Cremorne eastwards along which 
to construct a sewer, the proposition was made to form a 
route for it, and at the same time to complete the unfinished 
embankment scheme. Sir William Tite, who has taken an 
active part in promoting this improvement, urged the 
Metropolitan Board of Works to carry out the work, and 
that body, after several unsuccessful applications to 
Parliament, obtained an Act in July, 1868. Designs were 
prepared by Mr. Bazalgette, which included embankment, 
roadway, and sewer; the contract was let to Mr. Webster 
for 133,9502, and the works were commenced in the 
autumn of last year. 

The embankment wall is formed of Portland cement 
concrete faced with granite, the construction so far being 
similar to that adopted in the Albert and the eastern portion 
of the Victoria embankments. The granite, however, in- 
stead of being dressed smooth, as in those two works, is 
drafted and scabbled-faced. The parapet and pedestals for 
the lamp standards are of fine dressed solid granite; the 
contour, however, is rather bolder than in the other em- 





bankments, and thus harmonises with the general appear- 
ance of the wall. Owing to the more favourable character 
of the ground, and the nature and extent of the water 
traffic at this part of the river, it was found unnecessary to 
carry the foundations of the wall to so great a depth as in 
the case of the embankments lower down the stream. The 
footings are therefore carried 4 ft. below low water sprins 
tides, and this enables the work to be executed without the 
aid of whole tide cofferdams—a condition which materially 
lessens its cost. Another economical feature is the introduc- 
tion of Portland cement concrete in lieu of brickwork for the 
backing of the wall, and by which it is estimated a saving 
of more than 20,000/. will be effected. This saving is due 
mainly to the experiments and efforts of the Metropolitan 
Board of Works, which have tended so to improve the 
manufacture of Portland cement in this country as to enable 
it to be now used in positions where formerly it could not 
with safety have been substituted for brick or stone. The 
concrete backing of the wall is 12 ft. thick at the base, 7 ft. 
9 in. midway of its height, and 4 ft. 6 in. at the top; it 
follows the contour of the granite facing on the river side, 
the land face being benched or stepped out. The roadway 
to be formed at the back of the embankment will be 70 ft. 
in width, and will be of macadam with a substratum of 
concrete. On each side of the roadway trees will be planted, 
as on the Victoria embankment, whilst at a depth of 36 ft. 
below the roadway a 6 ft. 9 in. barrel sewer is being formed 
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provided with penstocks to allow the sewer to overflow into 
the river should it, at any time become surcharged with 
storm water. The sewerage proper is of course amply pro- 
vided for by the 6 ft, 9 in. sewer, which will divert the flow 
of sewage from the river at the Cremorne pumping station, 
and thoroughly drain the whole district. An intercepting 
drain is being made along Cheyne-walk, which will pick 
up all the small drains at ews opening on to the fore- 
shore of the river, and will convey their contents, together 
with those of the drains from. the by-streets, into the low 
level. sewer under the embankment. The whole of the 
sewage will be carried to the pumping station at the 
Grosvenor-road, from which point it will flow by gravita- 
tion through the main drainage low level sewer to the 
Abbey Mills Pumping Station. It will thus be seen that 
the sewers connected with this work form one of its most 
important features in a sanitary point of view. 

The construction of this. embankment wall involves one 
or two features worthy of notice, and we have, therefore, 
illustrated, on the preceding page, the staging used in 
its erection, The work is being carried on from a timber 
platform 17 ft. wide and 8 ft. 6 in. above the level of high 
water. . This platform is laid with two lines of rails, one 
line being used for the portable cranes, from which the 
courses of masonry are laid, the other being a truck road 
for the transport of materials, On reference to the eleva- 
tion and section in our engraving, it will be seen that be- 
neath the fixed platform are floating stages, which were 
devised by Mr, Benjamin Cooke, the engineer to the con- 
tractor, and which form a novel and ingenious feature in 
embankment construction. These stages are 50 ft. long by 
14 ft. wide, and are placed at intervals along the face of 
work, being shifted from one point to another as occasion 
requires., ‘They are guided by the piles, by which also they 
are supported by means of bracket pieces. As the tide 
flows and ebbs, so these stages rise and fall, the depth of 
the fall being regulated by the movable bracket pieces, 
which are shifted higher at each tide, as the work pro- 
gresses upwards. These stages are chiefly used for the 
concrete work, which they greatly facilitate, the materials 
being deposited and mixed on them, and the concrete being 
delivered from them inte the trench on the other side of the 
granite work, In-constructing the wall, the work, up to a 
certain height, ean only be proceeded with between tides. 
The concrete is therefore tipped, at low water, into its trench 
behind the granite, and when the tide has risen nearly to 
the top of the trench, on the outside, a sluice is opened, 
and the water admitted on to the concrete work. The ob- 
ject of admitting the water in this manner is to prevent the 
disturbance of the material, which would result if the tide 
were allowed to flow in directly upon it, as at some points 
it would have a fall of several feet over the sides of the 
trenches. As arranged, the water first admitted forms 
a cushion for the tidal water when it reaches the tops of 
the trenches, and thus it can exert no disturbing influence 
upon the concrete. When the tide has fallen below the 
level of the trenches the water is rapidly pumped out, and 
the work again proceeded with. This arrangement is neces- 
sary, as the work is being executed without the aid of whole 
tide cofferdams. 

Returning to the upper staging we find, at a point about 
600 yards from the Pimlico end of the embankment, a land- 
ing stage fitted with a powerful steam crane. From this point 
a branch line of staging is laid to the shore, where it com- 
muoicates with the stone yard and the Portland cement stores, 
rails being laid to each department. In the yard the granite 
blocks are deposited and worked into shape, and in the 
stores are some 15,000 bushels of cement, that quantity 
always being kept in stock, as, by an order of the Metro- 
politan Board of Works, the cement has to be on the works 
a month or six weeks before it is used. Proceeding along 
the staging towards the Cadogan Pier we find, to the rear 
of the walls and at a point about midway of its whole length, 
the pumps for withdrawing the water from the concrete at 
every ebb of the tide. These are a centrifugal pump by Easton 
and Amos, and a chain pump by Morry, and which are 
driven by two portable engines working from the staging. 
The pumps are fixed on the foreshore of the river, over a 
raft, to which are led two lines of 15 in. pipes—one from 
either end of the work—and through which the water is 
withdrawn from the concrete. As the work progresses to 
the right and left of the pumping station the pipes 
are lengthened. The pumps have a combined power of 
2000 gallons per minute, 30 that the emptying of the 
trenches oceupies but little time. The work of construction 
is carried on by night and day, a small gas main, fitted at 
intervals with burners, being laid along the whole length 
of the staging. A water main, fitted with stand pipes and 
cocks, is also laid down throughout. 

The work of construction has mace good progress since it 
was commenced in August last, the granite work having 
been carried up to the parapet top ia some places. Upto 
the present time more than 50,000 cubic feet of granite 
have been fixed, and about 12,000 cubic yards of concrete 
work have been constructed. When completed the em- 
bankment will have absorbed about 200,000 cubic feet of 
granite, whilst in the backing there will be some 26,000 
yards of concrete. The sewer will require about 3,000,000 
bricks, besides a large quantity of concrete, and numerous 
pipe connexions. The staging has recently been carried 
beyond Tierney Clark's suspension pier, which it has 
severed, and the works generally are making such pro- 
gress as to warrant the assumption that the embankment 





will be completed by about August, 1873. The comple- 
tion of the work, and of the Albert Bridge, will render 
this part of the river one of the most picturesque within 
the metropolitan area, whilst the channel of the river will 
be equalised, and its navigation improved. Mr. Bazal- 
gette is directing the works, with Mr. John Grant as as- 
sistant engineer, Mr. B. Cooke having the management of 
the whole of the constructive details, under Mr. Webster, 
the contractor, 


NOTES FROM PARIS. 
Paris, May 13, 1872. 
MerropouitaN RAILWAYs. 

WE recently described in some detail the project fora 
circular and diametrical railway for Paris, proposed by M. 
Vauthier. We propose to-day to give a notice of another 
scheme put forward by M. Le Masson, Engineer des Ponts 
et Chaussées, in the name of a “‘ Société d’Etudes.” This 
society has studied a considerable réseau, the construc- 
tion of which would involye the expenditure of 8,000,000/, 
But just at present it is seeking for the concession of three 
lines, which it believes would prove the most successful. 
The condition of the money market, and the uncertainty as 
to the amount of support that the public would give to the 
new means ofj transport, would, say the society, render it 
most unadvisable to attempt all the proposed lines at the 
same time. 

In order to accommodate the lines of greatest traffic, and 
to obtain profitable results from the first opening of the 
new lines, M. Masson has confined himself to such sections, 
as would be most serviceable in diverting the main channels 
of circulation, longitudinally, in the direction of the main 
Boulevards, and transversely in the direction of the Boule- 
vards Sebastopol and St. Michel. With this view the 
following lines are first proposed : 

1. From Neuilly to the Boulevard St. Denis, and to the 
Bastille. 

2. From the Bastille to the Boulevard St. Michel, and to 
Montrouge. 

3. From La Chapelle to the Halles, and to Chatelet. 

The first line has a total length of 63 miles. The radius 
of the smallest curve is 460 ft., and the steepest gradient is 
1 in 66, 

At the Arc de Triomphe the rail level is 39 ft. 4 ft. below 
the level of the ground, but this level can easily be 
raised by several feet, if desired, by a slight increase in the 
gradients. The line is in open cutting for 1 mile of its 
length. For the rest it is principally in tunnel, broken, 
however, by lengths of open. The longest tunnel would be 
a little more than 2 miles. Eleven stations would be placed 
about 1000 yards apart. The interference with the sewers 
forms the most difficult part of this project. 

The second proposed line has a length of a little more 
than 8000 yards, with curves 393 ft. radius, and gradients of 
1 in 50. It includes a bridge over the Seine, and four tunnels, 
of 800 and 1000 yards in length, separated by lengths of 
open cutting. There would be four stations at about equal 
distances along the line. As in the before-mentioned rail- 
way, great difficulties with the sewers would be here en- 
countered. 

The line from La Chapelle to the Halles is about 5000 
yards long, the quickest curve is 410 ft. radius, and the 
gradients are similar to the other two lines. It is almost 
entirely in tunnel, and a system of artificial ventilation 
would have to be established. There would be eight 
stations, about 620 yards apart. 

The width of the tunnel would be 29 ft. 6in., but in 
some few points this width would be reduced to 26 ft. At 
the stations staircases on each side would conduct from the 
street to the platforms. 

Independently of the special works, having for their ob- 
ject the ventilation and lighting of certain parts of the 
tunnel, numerous ventilating shafts and gratings would be 
provided. 

The outlay is estimated as follows: 








1,392,000 
648,000 
688,000 


1. The line from Neuilly to the Bastille ... 
2. From the Bastille to Montrouge ° 
3. From La Chapelle to Chatelet ... 


2,728,000 

This total corresponds to 200,000/. per mile, of which two- 
thirds would be expended in works. 

The gross receipts per mile, estimated upon the basis of 
the omnibus lines, should amount to 38,0002, but such a 
result is not looked for, before the lines shall have been 
fully developed. During the first few years M. Masson 
does not anticipate a larger traffic than exists upon the Lon- 
don Metropolitan Railway. 

The cost of working is estimated at 40 per cent. of the 
gross receipts, and upon these data the interest upon the 
capital realised would be 7.74 per cent., which would rise 
to 10 or 12 per cent. when the lines reached their full de- 
velopment. 

That this scheme of M. Masson would be developed into 
a commercial success is not in our opinion at all probable, 
the certain outlay is too large, and probable receipts, which 
are very sanguinely estimated, are too small. 








Tue Beveran Coat Trape.—Oficial returns show that the 
exports of coal from Belgium in February amounted to 
350,489 tons. Of this total, 328,388 tons went to France, 
and 22,901 tons to the Low countries, 





NOTES FROM GERMANY. 
Bonn, May 13, 1872, 
Kricar’s CupoLA Furnace. 

Sme.T1NG iron in a cupola furnace appears to.most people, 
who see it daily done at every foundry, the simplest thing 
in the world ; it is, however, not so, if due regard is taken 
to economy and good quality in casting. In a common 
cylindrical cupola, three essential parts may be distin- 
guished. The upper half or body of the furnace prepares 
the pig iron and lime which, together with coke, are thrown 
in at the top for smelting in the middle part or crucible, 
which is somewhat narrower, and provided with numerous 
nozzles for the introduction of blast, whence the molten 
iron, together with slag, runs down to the lower part, or 
hearth, where it collects until it istapped. When such a fur- 
nace is to be started, it is filled to about two-thirds with coke 
and one-third with coke and iron ; fire is then introduced and 
the blast turned on, when the molten iron collects in the 
hearth and replaces the coke of the same. Here it is ne- 
cessarily takes up impurities from the coke and impreg- 
nates the latter so much that it cannot be destroyed by 
the blast, and when the iron is tapped, masses of coke and 
half-melted iron, which are not any longer supported, 
tumble down in the hearth, where they are imperfectly 
burnt or melted, and cause the iron which collects there to 
become cold and sticky. These irregularities take place 
after every tap, and it generally happens that iron, which 
was at first fluid and grey, suddenly becomes thick and 
white, and unsuitable for the castings intended. In order to 
avoid this, Henry Krigar, of Berlin, constructs his cupola so 
that the lower part, or hearth, is not below the crucible, but by 
its side, and connected with it by a slanting canal, which is 
about 3 in. high, 6 to 8 in. long, and as wide as the cupola 
This arrangement prevents any coke or half-melted iron 
from falling down in the hearth, which is only accessible to 
melted iron and slag, and forms for them a kind of sump, 
or receiver, which in no way interferes with the regular 
working of the two upper parts of the cupola. This very 
simple construction has proved highly successful, and its 
great advantages are a saving of fuel, a uniformly hot 
and liquid iron, and an increased yield per diem, as the 
regular smelting operation is never interrupted. Kregar’s 
cupola can, therefore, be recommended not only to foundries, 
but also to Bessemer works, and to such forges as use the 
Danks puddling furnace with liquid iron, as a uniform 
heat and quality of each charge are essential for their 
success. 

Tue INVENTOR OF THE PUDDLED STEEL. 

Anton Lohage, the inventor of puddled or wrought 
steel, died on April 2ist, at Unna, in Westphalia. Being 
the son of a poor peasant he was sent to an elementary 
school, and when twelve years of age he entered the service 
of a richer peasant as sow-herd, and passed through all the 
stages of an agricultural labourer. When twenty-one 
years old he went to work at a factory, and developed there 
such skill and capacity that he was sent for two years to 
the factory school at Hagen, where Director Grothe im- 
proved him so much that he could be sent with advantage 
to the Polytechnic School of Berlin, where he studied for 
three years, and supported himself partly by a small 
purse which was granted him, partly by working as a 
chemist in a factory. In 1848 he began his trials at the 
Haspe Iron Works, near Hagen, in Westphalia, and after 
some time he succeeded in producing steel of good and 
uniform quality by the ordinary puddling process. His 
invention was patented, 1850, in England by Ewald Riepe, 
and introduced at Low Moor, but owing to the quality of 
the pig iron, its use was very limited in England, until, in 
1858, Mr. William Clay introduced the process on a large 
scale at the Mersey Steel and Iron Works, Liverpool. In 
Germany about 100,000 tons of puddled steel are made 
every year, and it forms the principal material for Krupp’s 
celebrated cast steel. 

Prussian Raltways. 

The railways in Prussia have long since been considered 
as good investments, and in 1870 they have paid on an 
average a dividend of 8:18 per cent. of the employed 
capital. The different lines share of course very unequally 
in this revenue. Out of 46 railways, that of Upper Silesia 
gave 18,10 per cent. ; 7 other lines above 10; 26 above 6, 
and only 12 under 5 per cent. By the ist of March, 1872, 
the length of railways in operation was 1702.70 German, 
or 7968.63 English miles, against 1566.48 German, or 
7331.12 English miles at the same date in 1871. In 
March, 1872, the average income per English mile was 
2012, while on the yearly average in 1870 and 1869 it was 
211,15/. and 201.807. a month respectively. 

MininG Propuce oF BavaRiA. ’ 

The kingdom of Bavaria, which is not considered a rich 
mineral country, possessed, however, in 1870, 746 mines, 
of which 265 were actually worked. Their produce of 
512,910 tons was raised by 4370 men, and had a value of 
258,700/. In addition, 7 salt works produced, with 50$ men, 
49,689 tons of salt, worth 78,648/., and 75 smelting works 
employed 8629 men, producing 118,150 tons, worth 
114,566/. The minerals raised at the mines consisted of 
coal, 361,303 tons; lignite, $1,504 tons; ironstone, 
97,030 tons ; iron pyrites, 1966 tons; graphite, 680 tons; 
ochre and paint, 1031 tons; china clay, 2206 tons; fire- 
clay, 13,998 tons ; soapstone, 229 tons; corundum, 68 tons; 
fluorspar and barytes, 1565 tons; slates, 1500 tons ; and 
10662. of gold. The smelting works produced pig iron, 
43,968 tons; iron castings, 11,633 tons; bar iron, 60,278 tons; 
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plate and sheet iron, 1799 tons. The greatest iron works are 

those of Maximilian’s Hiitte, near Regensburg. Bavaria is 
rovided with large quantities of ironstone, particularly 

hematite and oolithic ore, but incapable of utilising the 

same to advantage for want of mineral fuel, which must be 

imported either from Westphalia or Saxony. 








ROYAL SCHOOL OF NAVAL ARCHITEC- 
TURE AND MARINE ENGINEERING. 
(Concluded from page 319.) 


Candidates for Diploma of Assoeiate or Fellow, and Engi- 
neer Students of First to Third Years ; also for Shipbuild- 
ing Candidates for the Diploma of Fellow. 

STEAM AND StEAM ENGINE. 
Examiners, N. Barnasy and J, Wricut, Esqrs. 
Three hours allowed. 

1. Describe the condition of the steam engine before it was 
improved by James Watt. 25. 

2. Describe shortly the principal improvements made in 
the steam engine by James Watt. 25. ‘ 

3. What are the principal appliances considered necessary 
to be fitted to a steam engine of the present day, to adapt it 
for working with the greatest economy? 26. 

4. Describe the nature of the combustion of coal in a boiler 
furnace, and state how completeness of combustion can best 
be attained in a marine boiler. 25. 

5. Describe the various kinds of coal used as fuel on board 
steamships, and state the conditions necessary to admit of 
each kind being burned in marine boilers with the greatest 
effect. 20. 

6. At what rate, respectively, is the consumption of fuel 
in steam vessels considered to vary, with relation to speed 
per hour, distance run at different speeds, and indicated horse 
power? Give the reasons for your answers. . 

7 What are the advantages obtained by the use of the 
surface condenser, as compared with the ordinary injection 
condenser ? Are you aware of any disadvantages which have 
arisen from the’ use of the surface condenser ; and if so, what 
are they? 26. oe 

8. Whether in your opinion, it is better to construet a sure 
face condenser with the steam or the water passing insid 
the tubes; and what is the best kind of pump for sending 
the sea-water through the conderser? Give the reasons for 
your answers. 20. 

9. If with a common condenser the temperature of the 
hot-well could be maintained at 110 deg., with the injection 
water at a temperature of 70 deg., what would the tempera- 
ture of the injection water require to be if § of the quantity 
only were to be admitted, to maintain the same temperature 
of hot-well? 20. 

10. Describe the construction and use of the steam engine 
indicator, explain how the diagram is formed, and how the 
power of an engine can be cale from the diagram. 30. 

11. The indicator also shows whether an engine is in all 
respects in proper working order. Give a sketch of a proper 
diagram, and sketches of others,showing defects of various 
kinds, explaining what the defect is in each case. ; 

12. Give a sketch of the indicator diagram you would expect 
to obtain from a railway locomotive engine, from an ordinary 
marine engine, and from a compound engine with two 
cylinders connected to cranks set opposite to each other, and 
explain each diagram. > 

13. A cylinder is supplied with steam of 30 lb. pressure 
above the atmosphere, the mean vacuum is 27 in. What 
would be approximately the terminal pressure in the cylinder, 
and the mean pressure when the steam is cut off at 3 of 
the stroke, neglecting clearance of piston and space in steam 

rtP 25. 
ar Give a rough sketch and short description of a fire 
engine oe its pumps ag usually fitted on board ships of 
war. 25. 

15. Give a rough sketch and short description of any 
kind of steam engine you have seen applied for working a 
capstan. 265. 

16. Give sketches: of the various kind of screw propellers 
you have seen applied to ships, and describe the leading 
characteristics ofeach. 25. 

17. The speed of the ship and the revolutions of the pro- 
peller being given, state how you would determine the proper 
pitch for the propeller. 20. 

18. Is there any theoretical gain in using steam in two 
cylinders on the compound ® as compared with one 
cylinder on the ordinary plan, the steam in each case being 
of the same pressure and expanded to the same extent ; and 
how do you account for the economy said to be obtained with 
compound engines? 30, 

_19. Describe the kind of compound engine which you con- 
sider most suitable for large unarmoured ships of war, giving 
your reasons. ’ 

20. Describe the kind of engine which you consider most 
suitable for a trading vessel, giving your reasons. 


Candidates for Diploma.of Associate or Fellow ; also En- 
gineer Students of First to Third Years. 

Eneine Design AND CALCULATIONS. 
Examiners, N. Barnaby and J. Weteut, Esqrs. 
Three hours and a half allowed. 

1. A pair of marine engines have to be made to develop 
3000 indicated horse power. Steam pressure above atmo- 
sphere, 301b. Steam to be cut off at 4 of stroke, mean 
vacuum, 27in., length of stroke 4ft., and revolutions per 


minute, 60. What should be the diameter of the two 
cylinders? 40. 
2. Compound engines having two cylinders have to be 


made to develop the same amount'of power as above with 
the same velocity of piston. Steam pressure above atmo- 
sphere 60 Ib. Steam to be cut off in both cylinders at § stroke, 


and mean vacuum, 27in. Ratio of-large to small cylinder, 
3 to 1, and capacity of reservoir equal to.that of small 
- et What should be the diameter of each cylinder ? 
70. 








3. What would be the approximate relative efficiency 
theoretically of equal weights of steam used in the engines 
described in questions 1 and 2? 70. 

4. Having determined the diameter of the cylinders in 

uestion 1, show how you would calculate the diameter of 
the crank shaft for these engines, and ‘state what should be 
its diameter. 40, 

5. What eget ate length of bearings would you give to 
the crank shaft above referred to, and what length would 
you give to each crank pin ? 6 ; 

6. Give a sketch of the crank pin end of a connecting rod 

suitable for the engines described in question 1, and give 
figured dimensions for the various parts, such as diameters 
of rod and bolts, thicknesses of caps, brasses, &e. 35. 
_ 7. Asolid wrought-iron propeller shaft of 10 in. diameter 
is to be replaced by a hollow one of cast steel, to fit the same 
bearings. How thick should the steel shaft be made to be 
as strong-as the iron shaft, the relative strength of wrought 
iron to steel being taken as 3 to 6? . 

8. What should be the diameter of a single acting feed 
pump, worked direct from the small piston of the engines 
described in question2 ; the pump to be capable of supply- 
ing twice as much water to the boilers as would be required 
to produce the steam used by that cylinder? 50. 

9. Give a sectional sketch of a double-ported slide valve, 
also of the steam and eduction ports of the cylinder; the 
valve to be set in its proper position when the piston is at 
the end of its stroke. 25. 

10. Give a sketch of a proper indicator diagram when the 
steam is cut off at } stroke, also sketches of diagrams such 
as you would expect to get if the steam in the same engine 
were to be cut off at } and } of the stroke by the link motion. 
Explain how the alterations in the form of the diagrams are 
caused. 40. 

11. Required the weight to be placed ona double beat 
valve to give a load of 30 lb. per square inch, the diameters 
of the valve to be 9 and 103in. 20. 

12. The proper diameter of a safety valve for a boiler 
worked with steam of 30 1b. pressure is6in.; what should 
be the diameter of safety valve for a boiler worked with 
steam of 50 lb. pressure, the fire grate surface being the 
same in both cases, - 40. 

18. Give'sketches of any plans you are acquainted with 
for loading the safety valves of marine boilers with springs 
instead of weights as usual, and state what are the advan- 
tages and disadvantages of spring safety valves for marine 
boilers as compared with weighted valves. 40. 

14, What are the areas of” fire grate surface and of total 
heating surface per indicated horse power, usually given in 
marine boilers producing steam of 60 lb. pressure for com- 
pound engines? 30. 

15. A marine boiler is to be made to evaporate 60 cubic 
feet of water per hour when worked to the utmost extent. 
What should be the atea of the fire grate and the area of the 
total heating surface ?. State the reasons for the answers you 
give. « 

16. Give a short specification of the quality and thickness 
of the plates for the various parts of a marine boiler to be 
worked with steam of 60 lb. pressure, the shell to be cylin- 
drical, 12 ft. in diameter, and the furnaces 3ft. in dia- 
meter. . 

17. Give a sketch of the feed cock and of the surface blow 
off apparatus usually fitted to a marine boiler. 

18. What should be the pitch of a screw propeller to give 
a speed of ship of 12 knots an hour, the revolutions of the 
propeller to be 50 per minute, and the slip per cent. 15? 20, 

19. Show how you would draw out a common two-bladed 
screw propeller, and form the pattern for the blades, the 
dimensions to be as follows:—diameter, 20 ft., pitch, 24 ft., 
and length of blades, 3ft.6in. 40. 

20. Give sketches of the air pump, and air pump valves 
usually adopted in horizontal marine engines, and state 
what is the area of the pump, and the aggregate area of 
opening through the valves in relation to the area of the 
cylinders. 40. ‘ 


Candidates for Diploma or Associate or Fellow: also En- 
gineer Students of First to Third Years. 
Practical ENGINEERING. 

Examiners, N. Barwapy and J, Wrieut, Esqrs. 
Four hours allowed. 

1. Name the materials used in the construction of a marine 
engine, and the. yarious parts made of the several ma- 
terials. 35. 

2. In making the patterns for castings is it necessary to 
make the patterns larger or smaller than the castings are in- 
tended to be, and if so, how much? 20. 

3. Describe the process of forming the mould in the 
foundry for a steam engine cylinder, and also the process of 
casting. 45, > 

4, State how you would proceed in tempering your chip- 
ping chisels, and whether there should be any difference in 
the temper of those used for cast iron and wrought iron. 20, 

5. Give sketches of the points of the various tools used in 
a turning lathe and in a planing machine. 26. 

What would be proper cutting rates of speed per 
minute in boring out a steam cylinder, in turning a pro- 
peller shaft, and in planing a large valve face P 25. 

7. Describe the various methods adopted in cutting the 
screw threads for large and small bolts and their nuts. 20. 

8. Give the usual proportions adopted for bolts and nuts 
in relation to the diameter of the bolt, that is, depth of head, 
depth of nut, and diameters over flats of hexagon for head 
and nut. 25. . 

9. Give sketches showing how a jacketted cylinder may be 
constructed when made in one casting, and also when the 
working barrel is made separately from the cylinder, and 
explain how the separate working barrel is fitted and made 
steam tight. 40. Q 

10. What are the advantages and disadvantages apper- 
taining to each mode of construction, and which is con- 
sidered the best for large cylinders? 30. ; 

11. What fittings should be applied to the cylinders and 
pistons of Jarge horizontal engines to prevent them wearing 





excessively ? 
tings. in , . 

12. Are horizontal crank engines supposed to possess an 
advantages over other kinds in respect of weer in the 
cylinders and pistons, and if so, why? 25. 

13. Do you know any practical objections which may be 
a to the use of single trunks in marine engines? 

0. 

14. Give a sketch showing what you consider the best 
method of fitting the piston rod into the piston of a marine 
engine, and show also how you would propose to connect 
the two pistons of a compound engine, when’ the high and 
low pressure cylinders are placed one behind the other. 30. 

15. State where and in what manner you would affix the 
balance weights to the crank shaft of a pair of marine 
engines ; illustrate the methods by sketches, and state which 
you consider the best. 30. 

16. Describe the several processes in use for fixing the 
tubes of a marine boiler in place, and state what measures 
you would adopt for making leaky tubes tight in a boiler 
which has been some time at work. 30. 

17. Give sketches showing the plans adopted for fitting 
the stays in marine boilers, and state the distances at which 
water space stays are usually placed in boilers loaded to 
30ths and 60ths. 30. 

18. State fully what arrangements you would make pre- 
ae, to starting a pair of compound engines. 30. 

19. What is the object of blowing through in ordinary 
engines before starting them, and whas consequences may 
arise from carrying this operation too far? 20. 

_ 20. How would you ascertain if the piston of an engine is 
tight when the steam is up? 20. 

_21. Give sketches showing the plans adopted for making 
pistons steam-tight. 25. 

22. State how you would proceed if you had to pack the 
stuflingbox of a piston rod, and describe the several kinds of 

xing used for this purpose. 25. 

#. ivea — of " setiot 2 ve, and state where and for 
what pur uhey are fitted. 25. omene - 

24, What is the use of a non-return valve, and where are 
non-return valves fitted? 20. : 

25, If the engines are suddenly stopped on board ship, 
what precautions ought to be observed in the management of 
the boilers? 25. 

26, How can the boilers on board ship be supplied with 
water before the steam is up, when the vessel is under weigh, 
and when at rest with the steam up? 2 

27. What is the stowage space required for one ton of 
Welsh coal, North country coal, oil, tallow, andoakumP 25. 

28. Give sketches of the lubricators used for the various 
working parts of marine engines, and describe their action. 


Give sketches and descriptions of such fit- 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Leeds Water Works Arbitration,—Another of the series of 
arbitrations rendered necessary by the pes age taking of 
lands by the Corporation of Leeds in the valley of the Wash- 
burn (where the upper reservoir for the supply of Leeds is 
about to be constructed) was heard at the Prospect Hotel, 
Harrogate, on the 7th instant. This was to determine the 
amount due to Mr. Matthew Gill for 9 acres 1 rood 12 perches 
of land. Mr. Crowther, surveyor of Huddersfield, acted as 
umpire, and Mr. Newsam, of Leeds, and Mr. Martin, of 
Leeds, were respectively for the claimant and the Corpora- 
tion. Mr. James Powell, Harrogate, valued the land, &c., at 
18817. 1s., and Mr. Hannam, York, at 1581/. 1s. Mr. Fen- 
wick, Leeds, for the Corporation, estimated the compensation 
due at 676/. 17s. 4d., including the tenant’s claims. After 
hearing the evidence, the umpire reserved his award. 


Tonnage of Coal by Rail, South Yorkshire and Derbyshire 
to London.—The tonnage of coal carried during April to 
London was very large, South Yorkshire thick coal again 
showing to considerable advantage. The returns show that 
twelve of the leading colliers working the seam of thick coal 
sent 24,519 tons during last month as against 16,928 tons in 
April 1871, an increase of over 9000 tons. The Silkstone 
tonnage sent over the Great Northern is greater by 3000 
tons than in April 1871; the figures last month being, 
Clarkes, 83218; Charlesworths, 98; Coopers, 2245; Grange, 
899; Newtons, 4350 ; Strafford, 3870 ; Wharncliff, 8034, and 
Silkstone Main, 660. Of the thick coal, Blacker Main sent 
1007 tons; Darfield, 2902; Denaby Main, 966; Edmund’s 
Main, 1764; Elsecar, 1886; Lund Hill, 3730; Oaks, 2849 ; 
Manver’s 1349; Swarthe Main, 2254; Thrybergh, 797; 
Wombwell, 1520, and Worsborough, 497. The Derbyshire 
collieries, as usual exhibit some heavy figures, Clay Cross 
leading with 81,694; Eckington, 9424; ngley, 16,316 ; 
Pinxton, 7858 ; Shipley, 8388 ; Codnor Park, 6376 ; Staveley, 
5404, and Tapton, 8657, A very good tonnage was also sent 
from the West Yorkshire collieries, the West Riding colliery 
leading with 1696 tons, and Sharlstone following with 1359 
tons. 

More Limited Liability Companies—The well-known 
Willow Bank Colliery, as well as the North Gawber Collieries, 
both situated near Barnsley, which have for many years past 
been carried on by members of the Thorp family, have been 
transferred, during the past few weeks, to a limited liability 
company. 

Alterations, &c., of Works in South Yorkshire.—Messrs. 
Newton, Chambers, and Co., of the Thorneliffe Iron Works, 
Chapeltown, who have already a very large number of ovens 

oing, are on the point of erecting fifty more. Messrs. Jagger 
Shee taken the contract for the sinking of two pit shafts in 
connexion with the new colliery of Mr. Mitchell at.-Oldam 
Junction, near Wombwell. The necessary machinery and 
plant have been completed already, and the shafts will be 
sunk to the Barnsley seam, a depth of about 330 yards, 

The Sheffield Forge and Rolling Mills Company (Limited). 
—It is stated that no less than 11,000 shares in this company 
have been applied for, and about 5000 of these have been 
allotted already. 
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NOTES FROM THE SOUTH-WEST. 


Welsh Iron Prospects.—At the quarterly dinner of the 
members of the South Wales Institute of Engineers, Mr. 


Menelaus observed that the iron trade of the —, was | 
t 


about to enter upon a very peculiar phase. They 
rid of what a friend of his called, “ that cursed business, 


broad gauge,” and now he was glad to tell them they were | 


going to get rid of “that cursed business, puddling.” Hand 
puddling at Dowlais was so far abolished that they were 
training no new men to it. He had worked hard at the solu- 
tion of the problem himself, but with only partial success. 
The difficulty, however, had been solved by Mr. Danks, an 
American, and a man who was trained in the Dowlais pattern 
shops. and mechanical puddling was now an accomplished 
fact. He was afraid that a stiff fight would have to be fought 
on this question, for Mr. Danks considered that he had a valid 
espe in this country. They would, no doubt, in the end, 
able to get rid of this confounded commercial difficulty, 
and it ol be a wonderful thing for the iron trade when 
they could do away with hand puddling altogether. It was 
worse than cutting coal, and that was bad enough. With 
regard to the manufacture of steel he thought there was no 
more favourable district for the trade than South Wales. In 
this respect there was a ony future before them. They had 
been at the tail quite long enough, but he thought that 
before long they would take the position which they — 
some twenty years ago, and come to the front. They 
and cheap fuel close at hand, and they were very 
avourably situated for foreign ores. 


Great Western Railway.—The alteration in the guage of 
the Great Western Railway has been corpleted in the length 
of the line from Gloucester to Milford. The first through 
narrow gauge train was the down mail which passed through 
Cardiff on Sunday morning at 3.15. Henceforth a service of 
narrow gauge trains will be established on the up-road. The 
work of conversion will be i iately on the 
line between Gloucester and Swindon. 


South Wales Institute of ineers.—The quarterly meet- 
ing of the members of this institute was held at the Cardiff 
Arms Hotel, Cardiff, yesterday week under the presidency of 
Mr. Dyne Steel, of Newport. A paper on “ Colliery Explosions 
in South Wales,” and also a paper on “The Changeable 
Character of Coal from Bituminous to Anthracite,” ata 
former meeting by Mr. Thomas Joseph, of the Rhondda 
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Mr. David Thomas’ paper on “The Avon Valley Mineral 
District” was postponed until the next ‘meeting. fe 
was made to the death of Mr. Joshua Williams, the manager 
of the South Wales division of the Great Western Railway. 
tleman was a member of the institute. On 
Her motion wan Menelaus, seconded by Mr. Joseph, a reso- 
ution was conveying the sympathy of the institute to 
Mrs. Williams wu the loss she has sustained in the un- 
timely demise of her husband. 

Labour in Wales.—On Monday, the North Wales branch 
of the Association of Miners held a demonstra- 
tion at erchrugog, Ruabon. The p com- 
prised a procession, w numbered several hundred men 
and boys, who, headed by the Chester royal brass band, 
of public meetings, at which Mr. Halliday, president of the 
Association, was present, and addressed men. The men 
ask for an increase of 10 per cent. in their wages. The 
masters have in most cases offered an advance of 5 per cent. 

A Bri Testimonial.—Mr. Platt, manager of the 
Bridgewater Iron Foundry, having resigned his post for a 
more lucrative appointment in Russia, as the superintending 








Valley, were discussed at great length. The di on 





of some important works near Moscow, was on 
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Saturda: ted by the men at the Bri establish- 
ment wits on oben os well as with a ee pencil-case and 
other useful gifts. 

Swansea Harbour Trust.—At the monthly meeting of the 
Swansea Harbonr Trustees on Monday, a report was pre- 
sented from Mr. J. Abernethy, C.E. on the subject of obtain- 
ing i depth in the harbour, and providing additional 
dock ion. The cost of the harbour improvements 
contemplated was estimated by Mr. Abernethy at 67,2431. 
The cost of the additional dock accommodation he estimated 
at 238,484/. 

Pembroke Dock.—The Thunderer, iron turret ship which 
has been for some weeks lying alongside the pier, Hobbs 
Point, receiving her boilers, mac , &e., has been re- 
moved from thence and floated into the spacious dry dock ## 
the dockyard, where she will be comp for service. 

New Tin Works at Llantrissant.—New tin works have 
been commenced near the Llantrissant station on Major Lee's 
land. Fifty workmen’s cottages are about to be built also. 

New Bristol Steamers.—It is stated that a line of steamers 
will be shortly started between Bristol and New York and 


Montreal. 
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PROPOSED ARRANGEMENT OF SHEER 


LEGS. 


DESIGNED BY LIEUTENANT-COLONEL ANDREW CLARKE, C.B., R.E. 
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Tue three-legged sheers, above illustrated, and of which a | screws. The screws are driven by a pair of worm and To prevent the chains from slipping on the grooved 


model is exhibited in the “‘ scientific inventions” court of the 
International Exhibition by Lieutenant-Colonel Clarke, have 
been designed expressly for one of the comparatively nar- 
row wharves, between two basins, at the extension of one 
of Her Majesty’s Dockyards. The space occupied by the 
long screw trough, with the crabs and engines of the ordi- 
nary three-legged sheers, could not be afforded in the 
present instance without unduly obstructing the road and 
railways of the wharf. Accordingly the compact arrange- 
ment of machinery now illustrated has been designed, in 
order to reduce the space to be occupied by the machinery 
and the back leg of the sheers to a minimum. This ar- 
rangement has the further advantage of concentrating the 
weight of material required to resist the thrust and the up- 
ward pull of the back leg in one spot, while the ordinary 
sheers require an elongated foundation of sufficient strength 
at every part of its length to resist the strain of this leg. 
In our engraving A is a pair of massive cast-iron frames, 
furnished at B with guides of cast and wrought iron, in 
which a crosshead, attached to the lower part of the back 
leg of the sheers, slides. This crosshead is fitted with a nut 
at each end, into which nuts a pair of wrought-iron screws, 
C, work, The guides prevent any cross strain upon these 





wheel gear, D, attached to the shaft, E, driven by the 
engines, F. This double arrangement of screw ing 
prevents the sheers from surging suddenly forward when 
the weight is attaining its greatest leverage, a defect which 
has had to be remedied by the addition of brakes in some 
examples of existing three-legged sheers. The motion 
of the crosshead up or down the guides of course causes 
the sheers to be rigged out or in. The sheers are 
provided with a light and a heavy purchase of blocks 
and chains. The chains from these are led to the 
cast iron guide frames, where each chain passes a few 
times round a pair of grooved barrels (G H G‘H’)—one of 
which is driven by the gearing, and the other of which is 
loose, and divided into as many separate discs as it contains 
grooves—and then falls into a pit made to receive the end of 
the chain(L and M). By this arrangement the winding 
barrels are required to be of only sufficient length to receive 
a few turns of the chain, instead of its whole length as 
usual, and the customary difficulties of the overlapping and 
surging of the chain are avoided. The division of one of 
each pair of barrels into a number of separate discs, is found 
necessary to preserve an even tension on the chain, which 





otherwise is liable to be overstrained in parts. 


barrels—a risk incidental to this description of winding 
gear—a “‘ wiper,” or roller, driven by the gearing at the same 
rate of speed as the chain barrels, presses on and confines 
the last turn of chain on the barrels, with a pressure which, 
multiplied by the number of turns of chain round the 
barrels, is amply sufficient to prevent the chain from slip- 
ping. The amount of this pressure is adjustable by the 
levers and weights I K. 

The engines and gearing are so arranged that the opera- 
tions of rigging the shears in or out, and of raising or 
lowering the weights, can be carried on either separately or 
simultaneously. 

The sheers are intended to be 140 ft. in height, with a 
reach of 46 ft. and are to lift a load of 50 tons. They have 
been designed at the Director of Works Department, Ad- 
miralty, under the directions of Lieutenant-Colonel Andrew 
Clarke, C.B., R.E., Director of Works of the Navy, Messrs. 
Woodhead and Ackermann, assistants. 








Army Equripement.—A Technical Handbook on the Arms 
and Ammunition of the British ow by Captain V. D. 
Majendie, R.A., will shortly be issued by Messrs. Cassell, 
Petter, and Galpin. 
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HYDRAULIC BORING MACHINE. 


Tue Department of Docks of the city of New York, 
having been charged with the duty of entirely reconstruct- 
ing the piers or wharves of that city, found it necessary to 
obtain a survey of the true or hard bottom of the Hudson 
and East rivers adjacent to the present piers, and accord- 
ingly decided that borings should be taken at intervals of 
20 ft. in and about the present slips and extending beyond 
the present pier line to the one decided upon. For this pur- 
pose the ordinary boring rod, worked from a platform carried 
on two boats was at first used, but the results obtained 
were found unsatisfactory, owing to the swells from passing 
vessels, the current and eddies in the slips from ice, and 
from the rise and fall of the tide. Even under the most 
favourable conditions the progress of the survey was very 
slow. 

An apparatus more certain and rapid in its operation was 
required, and from several plans presented, the one illus- 
trated by us this week, and designed by Mr. Theodore 
Allen, a member of the American Society of Civil Engi- 
neers, was selected. 

In this plan the boring tube is forced down by means of 
hydraulic pressure. 

As a basis it was considered that a pressure of 1000 Ib. to 
the square inch upon the area of the tube would be ample 
for all purposes, that is, when a resisting medium of density 
sufficient to withstand that force was met with, it would 
more than suffice to sustain the weight upon the piles. 

The tube itself had to be of considerable area in order to 
bear this pressure when unsupported for some distance in the 
water or soft mud. Atube of 2% in. exterior diameter and 
1§ in. interior diameter was deemed the smallest that could 
be used with safety. The length of sections of the tube 
was fixed at 8 ft., the weight of a section of this length 
being as great as could be conveniently handled. This tube 
was then secured or clamped to a crosshead by a contrivance 
which, while securely holding the tube, permitted it to be 
turned round. At each end of the crosshead a piston rod 
was attached, the pistons moving vertically within a cast- 
iron cylinder of 6 inches diameter, and having sufficient 
length to admit of a stroke or movement slightly greater 
than the length ofeach section of the tube. The pistons are 
packed with cup leather packing, and the cylinders are 
supplied by means of a fly-wheel pump, the proportions of 
which enable 50 Ib. pressure per square inch in the steam 
cylinder to exert a force of 500 1b, pressure per square inch 
in the pump barrel, 

The steam is supplied by a vertical tubular boiler having 
an independent steam feed pump. A simple arrangement 
of pipes connect the pump with the hydraulic cylinders, and 
the attendant, by a single movement, can instantly stop or 
reverse the movement of both pistons. 


A scow was constructed of sufficient size, which, while it | 


permitted of facility of handling in crowded slips, would be 
of such dimensions as to permit the necessary pressure to be 
brought on the tube without lifting the scow so much ‘as to 
affect its stability seriously. A clamp, Figs. 6,7, to hold the 
tube when disconnected from the crosshead, was provided, 
and rested upon the deck ; a guide or annular support to 
the boring tube extended from the base of this clamp 
through a large pipe to the bottom of the scow, and the 
clamp is so designed that it is necessary for the attendant 
to raise the lever to permit the tube to pass; the tube can 
only be lost by the carelessness of the attendant. The ob- 
ject of the large pipe is to enable a tube, when bent from 
any cause, to be raised by removing the clamp. An anchor 
of 150 1b. weight, with 25 fathoms of chain, is secured to a 
windlass at éach corner of the scow, so that the scow may 
be hauled in any direction desired. The supply of fresh 
water for the cylinders and boiler is carried in tanks in the 
hold. 

In order to regulate the pressure upon the tubes, an or- 
dinary weighted lever valve is used, the raising of the lever 
informing the attendant that the requisite resistance has 
been obtained. During the test, before the acceptance of 
the apparatus, the safety-valve was set at 450 1b. ‘to the 
square inch, causing a total pressure on the tube of 
25,850 Ib., or 3674 1b, to the square inch, 

In operating the apparatus, from 5 to 6 lengths of tube 
are coupled together, the unions being made by flush socket 
screw joints. In operation, the crosshead is raised to the 
extreme elevation, and as much of the tube as will sink 
into the soft mud is passed through the guide hole; the 
tube is then further forced down by the strength of four 
men.pulling down upon it with their hands. At this depth 
it is considered a pile will begin to hold, The crosshead is 
then secured to the tube, water admitted above the pistons, 
and the tube forced down the length of the stroke. During 
the downward movement, the tube ‘s turned round by means 
of the paul wrench, Figs. 9, 10, 11, both to ease its move- 
ment, and to enable the attendant tc estimate the character 
of the soil through which the tube is passing. Additional 
lengths of tube are added as required until the safety valve 
rises, showing that the requisite resisting material has been 
reached. Occasionally the safety valve will lift before the 
distance to which it was anticipated, from the previous 
sounding, the tube would descend, has been reached ; this 
stoppage is generally caused by some obstruction, such as 
sunken logs or boulders. In such cases the tube is raised, 
the scow shifted a short distance, and the tube again driven 
down. By this means the extent and character of the 
obstruction is satisfactorily ascertained. In withdrawing 
the tube the process above described is reversed. Some- 


times the nature of the’ soil is such that the scow will be 
immersed almost to the water’s edge without causing the 
tube to move. In such cases the tube is turned, and after 
a few moments it will suddenly be released. In 50 ft. of 
soil the average time during a day’s work, including the 
registering and withdrawing, coupling, and uncoupling of 
the tube, occupies 45 minutes, The greatest length of tube 
so far used has been 114 ft., and the greatest depth pierced 
through the ground has been 87 ft. 10in. Up to January 
1st, 1872, it had been im,operation about nine months, 
during which time a total Gf @bhout 1500 soundings bad 
been taken; 600 from Séptemb@t<1st to December 31st. 
It is not expected that tl@jyarigus strata can be so well 
defined ag by other meat; spedially where the ordinary 
boring rod can be stationettin a firm foundation and the 
augur frequently withdrawn, but for the purpose of ob- 
taining the depth at whith a sure foundation for piles can 
be had this apparatus stipplies a méans of obtaining the 
borings speedily, and h sufficient accuracy for all 
practical purposes. The'end of the tube being supplied 
with an augur bit, the mpper part of the twist running in 
a sleeve perforated at the upper end, brings up a sample of 
the soil last reached. 

A pair of sheer poles are provided at the forward end of 
the scow, for the purpose of recovering the tabe if it should 
be broken. below the ‘seow, from collision by a passing 
vessel, from ice, or dragging of the anchor. 


PRIVATE BILLS IN PARLIAMENT. 

On this day week the preamble of the South Kensington 
Railway Bill was proved before the House of Commons Com- 
mittee. This is a lime of only 43 chains, with a pre osed 
capital of 54,0007. by shares, and 18,0007. by loan. ‘The Bill is 
to incorporate a company for making a railway ftom the south 
side of the South Kensington Railway station to the Royal 
Albert Hall, and to enable them to enter into traffic arrange- 
ments with the Metropolitan and Metropolitan District Rail- 
way Companies. 

On the same day the Great Northern Railway (No. 2) Bill 
was further proceeded with, and Mr. Joseph Cubitt, C.E., 
was examined. Witness said he had made an examination 
of the country where the proposed extensions were contem- 
plated, and where the Great Northern would pass through. 
The country, in its physical features, and the natureof its 
formation was fayourably adapted for the construction of 
railway works. He was the original engincer-in-chief of 
the Great Northern Railway, but had only been connected 
with it of late years as consulting engineer. The re 
through which this line was proposed abounded in materi 
suitable for the various works required to be done in the way 
of building bridges and viaducts and so on, and for bricks, 
masonry, and ballast. The line would be made under ad- 
vantageous circumstances, and without any difficulty, and 
would afford a valuable outlet for the products of the district, 
especially of the coalfields of the district, as also iron. The 
line in his opinion had been well selected for the purpose‘of 
affording accommodation to the district proposed to be 
traversed, both for mineral and passenger traffic. Mr. 
Thomas Bouch, consulting engineer of the North British 
Company, agreed with Mr, Cubitt. 

Mr. James Brunlees, C.E., was’ of opinion that the pro- 
posed line was exceedingly well laid out, and that the 

radients were ordinary gradients, such as are worked every 
ey in a great many shies. A gradient of 1 in 50 was 
common in the Yorkshire district. This closed the promoter’s 
ease. The Bill’ was further proceeded with on Monday and 
adjourned. 

On Friday week the Great Western Railway (Compensa- 
tion) Bill was opened. This is a Bill to provide for the com- 

nsation of persons suffering loss by the removal of the 

road gauge rails from the Company’s railway. On ment | 
the case was resumed, and after a warm discussion, in whic 
the Great Western Company were charged more or less 
directly with having obtained their Bill of 1866 by fraud, 
the Committee decided that the preamble of the Bill under 
consideration was not proved. 

On Friday week, also, the preambles were proved, with 
amendments, of the Glasgow and Kilmarnock Joint Line and 
Caledonian Railway, Glasgow (City) Union Railway, and the 
Caledonian Railway (Glasgow South Side Junction, &c.) 
These three schemes, to a certain extent, are interwoven the 
one with the other, to confirm working agreements, to extend 
the time for completion of works, &c. The special object of 














the Caledonian Railway Bill is to authorise the company to 
make certain railways in the City of Glasgow, to relinquish 
| portions of the Glasgow and Kilmarnock Joint Line, and 
for running powers and facilities over the railways of the 
| City of Glasgow Union Railways. The case of the Carlisle 
| Citadel Station was also opened. The length of this pro- 
| posed line is to be 6 miles 9 chains, with a proposed capital 
| of, by shares, 300,000/., and by loan, 100,0007. ‘The object of 
| the Bill is to authorise the construction, by the London and 
North-Western and Caledonian Railway Companies, or the 
Citadel Station Committee, of new lines of railway, and con- 
poune lines and a new street, the enlargement of the 
Citadel Station, and the alteration of the rights and interests 
of the various railway companies in the several passenger 
and goods stations at Carlisle, &. Mr. Christopher John- 
stone, General Manager of the Caledonian Railway for 11 
years, up to 1868, was examined, who said: “ I am thoroughly 
acquainted with this station, and with the position and rights 
of the various companies who use this station. The principal 
ingredient in our scheme is the introduction of the Midland 
Company’s traffic, and that is the reason why we want to 
enlarge the station. At present the station is sufficient for 
the existing traflic, but in order to accommodate the Midland 
Company, we must remodel, rearrange, and extend the 
system.” 

"Mr. William Cawkwell and other witnesses agreed with 
Mr, Johnstone as to the necessity for carrying out the pro- 
posed Bill, which closed the promoters’ case. 


| 





THE HENDERSON PROCESS. 

WE have received the following letter (distin. 
guished by its extreme courtesy) from Mr. Hender- 
son. It would be interesting to iron manufacturers 
to know how many articles have been supplied by 
Mr. Henderson in answer to the solicitations he has 
received, and to whom they have been sent. 


To rug Epirors oF ENGINEERING. 
GeyTLemeN,—I hand 7 a communication which other 
members of the press will also receive. My process is an 
established fact, and it is immaterial whether any one paper 
notices it or‘not. Others solicit articles. I do not expect 
you to publish it, but I do not wish to give you cause of 
complaint. Yours respectfully, 


James HENDERSON. 
London, May 16, 1872. 
Subjoined is Mr. Henderson’s statement of the 
performance of his process : 


Tue REMOVAL oF PHosPHORUS FROM IRon. 

In a recent number we noticed the Henderson process, by 
which the inventer claims that phosphorus may be removed, 
as a rule, from all kinds of British pig irons that are smelted 
from ores (as distinguished from cinder pig smelter from 
common puddling furnace cinder), in sufficient amounts to 
render the iron pure enough for steel. This fact has been 
demonstrated by trials at the Blochairn Iron Works in 
Glasgow. Ata trial made on the 23rd of December, No. 4 
Dalmellington pig iron was treated, the analyses of pig iron 
and results as regards phosphorus by Mr. Edward Riley are 
annexed: _ 

Pig iron, phosphorus per cent. eee in 
Refined cast iron, 30 minutes after fusion... 
40 ” ” ee 


” ” 


” ” 50 ” ” 
Wrought iron me sie 
The cinder of the process... wn eee 52 
860 lb. of pig iron, 100 Ib. ilmenite, 10 lb. of manganese, and 
42 lb. of fluoride of calcium were used. 
The complete analysis of the cinder is 
Silica las 1 
Titanic acid 
Protoxide of iron 
Peroxide of iron ... 
Alumina ... 
Protoxide of 
Lime eee 
Magnesia ... 


Phosphoric acid , ove 


Sulphur 
Nickel 


12 
5.02 
56.41 
18.20 
io - 1.73 
manganese oan aa 

43 

_ §.52 percent 
0m phosphorus 
0.09 


trace 


99.92 ° 
Metallic iron sia -” 56.62 per cent. 
The pig iron made from this cinder will contain all of the 
phosphorus in the cinder or 0.87 per cent. which is 0.27 per 
cent. less than the original pig iron. 
It will also be observed that the most of the calcium and 
manganese have been volatilised. 








Bombay Warer Supriy.—The approximate area of the 
land required to be taken in the Toolsee Valley for a reservoir 
for an additional supply of water to Bombay amounts to 
nearly 332 aeres. 


Krve’s Contzce Enaivesrine Socrery.—At the first 
meeting of this society for the present term, held on Friday, 
May 3rd, Mr. Baynes, President, in the chair, Mr. Hughes 
Yead a paper “On Coal Mining.” The author described the 
various operations which he had witnessed during a stay of 
some months in Wigan, and explained them with some de- 
tail. A discussion ensued, in which several gentlemen took 
part, and a vote of thanks having been awarded Mr. Hughes, 
the meeting adjourned. At a meeting of this society, held on 
Friday, May 10th, Mr. Baynes, President, in the chair, Mr. 
Gamble read a paper “On the Manufacture of Coal Gas. 
The author described first the retorts, and different modes of 
heating them, the condenser, in which the ammonia and tar 
is principally taken off, the lime purifier, wet and dry process, 
the scrubber, and, last of all, the gasometers. A short dis- 
cussion ensued, as the hour was late, and, a vote of thanks 
being awarded Mr. Gamble for his paper, the meeting ad- 
journed. 


Coat In THE Navy.—Our Chatham corroqpondent writes : 


An amended code of regulations relative to the consumption 
of coal on board her Majesty’s steamships of war, and the 
occasions when steam is to be used, has been issued from the 
Admiralty. The regulations direct commanding officers to 
take the earliest opportunities of ascertaining, when engage : 
on ordinary service in calm weather, the most economica 

rate of speed for the ships under their command—that is to 
say, the s at which the greatest distance can be run per 
ton of . Noship, not being an ironclad, is ever to steam 
when she has a fair wind capable of sending her between four 
and five knots, or when she hasa foul wind sufficiently strong 
to prevent her carrying royals, unless ordered to be at a = 
port by a given date, or when in narrowor crowded waters, ts 

any circumstances where her safety would be endangere y 
observing this rule, in which cases commanding officers mus 

use their discretion. Ironclad ships cruising in company ™8Y, 
at the discretion of the admiral in command, have steam 
ready for use on all occasions, and where special curommotancse 
may render it expedient. It is to be understood, howeve ® 
that these instructions are not intended to limit the ey 
necessarily given to all eommanders-in-chiet and ——, 
ing officers in cases of emergency. The instructions are nD “ 
to be applied to troop ships, despatch vessels, or my naobpone 

employed on special services, or ships of an exceptions! type 





of construction. —Pall Mall Gazette. 
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NOTICE.TO AMERICAN SUBSCRIBERS. 

In consequence of the great increase in our American 
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BERT begs to state that subscribers in the United States 
can be supplied with ‘* ENGINEERING” from this 
office, post free, for the sum of ll. 14s. 8d. ($8.32, 
gold) per annum, payable in advance. 








OTICE. 
INSTITUTION OF CIVIL ENGINEERS, — Tuesday, May 21st. 
will be no Meeting, it being Whit-Tuesday, 


There 
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CONTINENTAL COMMUNICATION. 


THE Times of the current week publishes three 
letters of more than usual interest, the first from 
Mr. John Hawkshaw, the representative of the 
Channel Tunnel scheme, the second from Mr. John 
Fowler, the engineer of the proposed Channel 
Ferry, and the third from Mr. C. W. Eborall, re- 
presenting the South Eastern Railway. Naturally 
these communications express opposing interests, 
though Mr. Eborajl and Mr, paar Be are in 
accord, and antagonistic to the Channel Ferry, and 
while the latter explains in some detail his pro- 
position for improving the present condition of the 
Channel passage, Mr. Eborall supports the views 
expressed upon the subject. 

There now lie before the public three alternatives 
for ameliorating a state of things which is univer- 
sally admitted to call for radical improvement ; all 
three are supported by engineers who stand at the 
head of the profession, and whose judgment and 
skill cannot be called in question. The first is 
Mr. Fowler’s steam ferry; the second the tunnel 
beneath:the Channel ; and the third, also supported 
by Mr. Hawkshaw, an improvement of the existing 
means of communication by the establishment of a 
Service of vessels of considerable size, to which the 
existing harbours may be adapted without an ex- 
Cessive cost. 


The Channel Ferry, the chief of these three 


Ghemes, has just received the sanction of the 
ommittee of the House of Commons, and will 


Lords, It has been before the public for several 
years, and has been the subject of much discussion 
in previous committees. Every detail has been 
carefully considered, and the scheme has received 
the approval and support of most of the leading 
engineers of this country, both as regards the 
harbours and the vessels for which they would be 
built. The objections urged against the under- 
taking are chiefly those which have been made. by 
superficial critics who have lacked either sufficient 
knowledge or judgment to criticise at all. 

The questions raised by Mr, Hawkshaw, how- 
ever, are of a different class, and coming from so 
distinguished an engineer, deserve serious con- 
sideration, although, under the circumstances, we 
should scarcely have expected to have seen them 
expressed in the correspondence referred to. 

Without attempting to form any comparative 
estimate of the merits of a Channel tunnel and a 
Channel ferry, Mr. Hawkshaw draws a parallel be- 
tween the latter and his own subordinate scheme, 
and maintains that no corresponding result will 
arise from the expenditure of so large a sum as 
Mr. Fowler demands for the execution of his 
work, while for a much smaller sum every accom- 
modation would be obtained. 

Mr. Hawkshaw proposes to place upon the ser- 
vice, boats of the Holyhead steamer type, 350 ft. 
long, and drawing 8 ft. or 9 ft. of water, with the 
necessary alterations to the harbours on each side 
to receive them. Mr. Fowler’s boats would be 
400 ft. long, and of course corresponding altera- 
tions would be required. Mr. Hawkshaw proposes 
to run these vessels simply as passenger boats, Mr. 
Fowler would carry freight trains in the lower part 
of his ferries, and a certain number of passenger 
carriages on deck. 

So far the difference between these two schemes 
is one of degree and of detail, not of principle, the 
only difference worth noting being that in one case 
trains would be conveyed, and in the other they 
would not. We think there can be little doubt as 
to the advantage that would be gained by convey- 
ing freight unbroken across the Channel, and herein 
lies one of the distinctive features of Mr. Fowler’s 
plan, a feature which has received the support 
of engineers well able to judge as to its practic- 


332 | ability. Conveying the passenger trains on deck 


would also have its advantages, but it would be an 
experiment easily discontinued if found advisable, 


336/ We have already pointed out that a general idea 


exists that these boats are to be constructed of large 
dimensions, in order that they may have sufficient 
deck area to carry passenger trains, whereas, in 


8! reality, if this portion of the scheme were to be 


abandoned, the size of boats would not be reduced, 
because the main object is to obtain steadiness, 
which would be sacrificed if smaller vessels were 
substituted. Had Mr, Fowler, after the years of 
consideration he has given to the matter, arrived 
at the conclusion that smaller boats would answer 
the purpose, he would naturally have preferred 
advocating the less costly, and therefore more easily 
completed, undertaking. But, as he states in his 
letter, the saving in time and money between an 
imperfect and a complete reform is so small that it 
would be unwise to carry out the cheaper work. 
Viewed as a substitute for the present service, 
and as a makeshift, until the tunnel shall be com- 
pleted, doubtless Mr. Hawkshaw’s suggestion would 
be a wise one; but for many years to come, at all 
events, the tunnel can be nothing but a scheme 
upon paper. True, some few thousands have been 
subscribed for experimental borings and driftways, 
but we think that no amount of energy or enter- 
prise would encourage the subscription of even 
10,000,000/. for the construction of a work with 
such a doubtful engineering and commercial future. 
Mr. Hawkshaw points out, as an argument for the 
smaller vessels, and against the ferry, that in winter 
the Channel boats frequently carry only 50 passen- 
gers; but’surely such an argument tells with in- 
finitely greater force against a scheme, the pre- 
liminary estimate of which is so large, and pro- 
bably, despite all the sanguine statements that 
have been shown, none of the promoters of a tunnel 
imagine that if completed it would pay. At the 
best it would be a most uninviting means of com- 
munication between the two countries, to which 
even the existing service would be infinitely pre- 
ferable. 
The question then narrows itself to this, which of 
the two practicable proposals shall be adopted-—that 
of Mr. Fowler, or that of Mr, Hawkshaw ? In deal- 





shortly be submitted to the cotisideration of the 





ng with this we may disregard the charges of im- 


ractiblity that have been brought against the 
ormer, and consider only the requirements of the 
situation, and the measures of usefulness each 
scheme would offer. We think there can be little 
doubt upon this point, and we hold that only one 
unprejudiced conclusion can be arrived at—-that in 
favour of an undertaking by which an unbroken 
railway communication can be established between 
this country and the Continent, and which can be 
completed quickly, and at a comparatively moderate 
outlay. Half measures would not be found satis- 
factory in the present, and they would certainly 
— modification and extension in the immediate 
uture. 


THE INTERNATIONAL EXHIBITION, 
1872. 

ALTHOUGH more than a fortnight has elapsed 
since the opening of the International Exhibition 
of 1872 to the public, it is not yet in perfect work- 
ing order. Considerable progress, however, has 
been made towards completing the arrangements, 
and the end of next week will in all probability see 
them perfected throughout the various buildings. 
The French annexe was opened on Saturday last ; 
the Indian annexe is to be opened to day, whilst 
the newly-constructed Belgian annexe is to be 
opened to-morrow. This building, either from 
caprice or mistake, stands utterly isolated from the 
main body of the Exhibition buildings, which will 
render its approach inconvenient in wet weather. 
The little Queensland annexe, which was also re- 
cently opened, is connected with the main building 
by a corridor opening from the eastern gallery. 
But there appears to be an absence of any definite 
plan with regard to the erection of these annexes, 
which seem inclined to spring up here, there, and 
everywhere. Next year may see other annexes 
built for other countries or colonies, and the year 
following the same, until we get a confused collec- 
tion of odd buildings. Since annexes are found to 
be necessary, it would have been far better to have 
commenced a structure uniform in style and pro- 
portion with the Exhibition proper, and to have 
added to it year by year as requirements arose. 
There is ample room, both on the eastern and 
western sides of the Exhibition, and such an ar- 
rangement would have been much more convenient, 
and to the purpose, than the placing of sundry odd- 
shaped buildings here and there with little regard to 
general arrangement and less to order. 

Our French friends have again an excellent dis- 
play of everything that tends to render an exhibi- 
tion attractive to the general public, French art and 
industry are well represented in paintings, marble 
and bronze statuary, musical instruments, articles of 
vertu, and numerous specimens of the tapestries of 
the Gobelins. In one of the galleries is a fine collec- 
tion of accoustic instruments and apparatus by 
M. Rudolph Kéenig. The Queensland annexe, 
though of small proportions, is well stocked with 
samples of various economic products, including 
cotton, coal, native gold, and auriferous quartz 
from various districts, timber, and copper, Be- 
sides these are jewellery and preserved meats, the 
qualities of which latter can be tested. The Indian 
annexe is devoted to gorgeous Eastern productions 
of every kind, whilst in the Belgian building will 
be found a fine collection of pictures, and other 
works of art and industry. At present, however, 
the Belgian annexe is far too large for its contents. 
This may be remedied yet, perhaps, but if not it is 
a fault on the right side. 

In the western gallery the cotton machinery 
already there is now in working order, but a cotton 
gin and one or two other machines are required to 
render the series complete in this department, and 
the arrival of these is expected every day. When 
this collection is completed we shall have something 
more to say respecting the subject of cotton 
machinery. Several additions have been made to 
the department of scientific inventions since our 
previous notice, The Admiralty, through Colonel 
Clarke, have sent a well-executed model showing 
an arrangement of three-legged sheers adapted for 
a wharf too narrow to admit of the back leg of the 
sheers being made to traverse horizontally in the 
ordinary way. In this compact arrangement, which 
we illustrate on page 329 of the present number, 
the weight of the machinery assists to counterpoise 
the upward pull of the back leg. M. Lefébre ex- 
hibits a model of his music tent, embodying an 
arrangement for conveying sounds through tubes 
to a distance of 600 metres. It is, in effect, an 











open-sided orchestre with a copper deflecting 
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roof; in the floor are openings communicating 
with subterranean tubes. These tubes convey 
the deflected sounds to the required point. This 
arrangement is stated to be in use at the Hague, but 
although ingenious we fail to see its practical appli- 
cation, except where the music of a band is required 
to serve the double purpose of being heard in the 
open air, and within a building some distance off at 
the same time. In this case we think it would be 
better economy to employ two bands, the ideas of our 
Hague friends to the contrary notwithstanding. A 
wire mattress has made its appearance in this depart- 
ment—notthe woven one of last year, but one formed 
stout wires arran in a large diamond pattern, 
the intersecting angles of the pattern being con- 
nected in one direction by spiral springs, an ar- 
rangement which promises an ultimate result less 
satisfactory than that of its woven predecessor. 
Mr. Siemen’s deep sea light measure, a specimen 
of Skelton’s catoptric lamp, now in use on 
Waterloo-bridge, and some examples of a new 
waterproof material of some promise, complete the 
recent noteworthy additions in this department of 
the Exhibition. 

The scientific inventions gallery of last year is 
now devoted to the display of machines connected 
with the printing trade, and there are some of 
them in working order. Two type-founding ma- 
chines, one English and the other French, are ex- 
hibited here. ‘The former is by Messrs. Johnson 
and Atkinson, and is at work; the latter is to be 
started on Saturday. In Messrs. Johnson’s appa- 
ratus the metal is fused, injected into the mould, 
the cast letter turned out, planed on both sides, the 
foot cut out and smoothed, the dressed sides planed 
alternately, and the finished letter set up in a com- 
posing stick, ready for use for the printer, after 
any imperfect types have been removed by picking. 
The metal is kept melted by a gas jet, and the 
whole apparatus is automatic, motion being taken 
from the shafting in the usual way. These ma- 
chines are used by the type-founding company in 
Red Lion-square, and are found to be both econo- 
mical and efficient, At the Exhibition, the types 
are produced at the rate of 120 per minute, but the 
machine is only worked slowly on account of the 
unsteadiness of the flooring. We reserve our 
notice of the French machine until it is in working 
order. 


THE CITY OF TRAMWAYS. 

In Buenos Ayres, the principal city of the Ar- 
gentine Republic, containing about 200,000 inhabi- 
tants, there are at present in operation, or in course 
of construction, about 70 miles of street tramways, 
a greater mileage, it is believed, in proportion to 
the size of the place than has been reached in any 
other city in the world; and this extraordinary 
development of the system is probably attributable 
in a great measure to the comfort, the cheapness, 
and the rapidity of tramway locomotion, compared 
with the former wretched means of conveyance in 
carriages or omnibuses over a very rough kind of 
paving. 

The town is built, like those in the United States 
of North America, in square blocks, the streets 
being straight, parallel, and at right angles to each 
other, an arrangement well suited for tramway 
traffic. Almost every street has its line of tramway, 
and all the established lines are paying handsome 
dividends—from 10 to 20 per cent. on the capital 
invested, and in some cases even more than this. 

The principal lines are known as the City, the 
Billinghurst (now the Argentine), the Lacroze, the 
National, the Mendez, and the Southern tramways ; 
but it is probable that before long an amalgamation 
of some of these companies will be made, which 
would tend greatly to reduce the working expenses, 
at present very large—amounting, indeed, to from 
60 to 80 per cent. of the gross receipts. One par- 
ticular feature, which adds to the cost of walien 
these tramways, is the necessity for having ‘“ trum- 
peters,” men on horseback, who precede the cars, 
each blowing a trumpet to warn carts, &c., off the 
track, as well as to prevent collisions where the 
streets intersect each other, and further to assist in 
dragging out of the way any heavily-laden or broken. 
down vehicle obstructing the line. The cost of these 
‘* trumpeters” is about 20 per cent. of the receipts, 
and for their use alone about 15 extra horses per 
mile of tramway are required! Efforts are, how- 
ever being made to dispense with this costly and 
singular arrangement. 

or working these tramways about 200 cars and 





2500 horses are employed; each company has its 
own car sheds and stables, in most cases of sub- 
stantial construction, and some of the principal 
stations being really fine buildings, with some claim 
to architectural beauty. We shall shortly publish 
some further particulars and illustrations of these 
depots. 

e cost of constructing tramways in the city of 
Buenos Ayres is very great, owing to the high price 
of suitable paving materials, which have all to be 
imported from the Banda Oriental, or from Brazil, 
the expense of discharging and landing, and the 
high rate of wages prevailing. 

it may be stated that the Government require the 
works to be executed in a most substantial manner, 
and in the more recent concessions for lines in the 
city, enforce the use of square setts, and stipulate 
that the old paving should be taken up and relaid, 
so as to form a foundation for the setts; this costs 
from 20,000/. to 25,000/. per mile (more or less), 
according to the width of paving required. Not- 
withstanding this and other conditions, which enor- 
mously increase the cost of construction, there is a 
very spirited competition to obtain concessions for 
new lines. 

In order to have a permanent way of the most 
durable character, one entirely composed of iron 
has been successfully adopted. On page 328 we give 
illustrations of the two kinds of permanent way 
chiefly in use, and it will be seen that the groove rail, 
Figs. 5 and 6 (which is specified for all city lines), is 
mounted on cast-iron blocks placed 3 ft. apart, and 
bolted to wrought-iron corrugated base plates about 
6 in. wide, which are bedded upon stones or other 
hard foundation. ‘The sides of the rails (mostly of 
steel) are rolled so as to form a dovetail as shown, 
and by means of wedge-shaped keys, the rails are 
held firmly down to the sleeper. By this arrange- 
ment, the line is clear from all projecting parts, so 
that the pavement can be laid close up to the rail 
on both sides. The other illustrations show a 
sleeper designed for a flanged, or Vignole rail, but 
having a flange projecting further on one side of the 
web than on the other, with the object of forming 
a groove for the flange of the car wheels to run in, 
The cast-iron blocks in this case are mounted upon 
wrought-iron flat base plates 18 in. x 12 in., placed 
3 ft. apart from centre to centre, instead of a narrow 
and almost continuous base ; the amount of bearing 
surface is about equal to that obtained with the 
other form of permanent way. This kind of road 
is used on the lines running out to the suburbs, 
where the employment of the groove rail is not 
made compulsory. In both designs, the rails are 
kept in gauge by flat bars, one to every pair of 
sleepers, notched at each end and held in position 
by wedges or cottars as shown. The base of the 
sleepers being at a considerable depth, the sur- 
face of the street is not disturbed, and being so far 
below the rail, the vibrations are absorbed without 
being transmitted to the base, which tends in a 
great measure to reduce the cost of maintenance. 
Although the first cost is greater, it is estimated 
that a very considerable saving will be effected in 
the revenues of the tramway companies by the 
use of this system of permanent ways, especially in 
a city like Buenos Ayres, where timber decays, or is 
destroyed very rapidly, and too much importance 
cannot be attached to this point, as the conditions 
differ so materially from those of an ordinary rail- 
way. The repairs of the latter are easily effected, 
but on tramways where the streets have to be 
taken up at a considerable cost, and inconvenience 
to the traffic, the mode of construction cannot be too 
permanent, 

On most of the lines the cars start at intervals of 
five or ten minutes each way during the day, with 
longer intervals in the morning and evening, extra 
cars being put on at the hours when most people are 
going to or returning from business. ‘And the fares 
are: for short distances two paper dollars, and for 
long distances three paper dollars, equivalent to 4d. 
and 6d. English money. The horses run about 15 
miles a day, and the cars have an average speed of 5 
miles an hour. Besides the usual paper tickets, the 
Buenos Ayres Tramway Companies issue ebonite 
discs, and by purchasing a number of these some 
reduction is obtained. The majority of the cars are 
without top seats, holding 22 passengers; the top- 
seated cars have been tried, but are not liked for 
several reasons, the horses being of small size are 
not strong enough to draw them when fully loaded ; 
and the passengers do not care to ride on the roof, 
especially in the hot weather. In the summer 
months there is a great holiday traffic, particularly 





on the lines running to the suburbs, and open carg 
are employed at this season, covered with an awni 
or light roof, with side curtains as a protection 
from the dust. The seats, running across the car 
instead of aes ways as in the covered cars, haye 
reversible backs, so that the occupants can face 
which way they choose, as in the American carri 
The carriage of goods, and also of meat from the 
‘*mataderos,” or slaughter-houses, to the various 
markets, is likely to add considerably to the revenues 
of some of the Companies, and we may state the 
National Company have made this a distinctive 
es = have pedis Saengenets of rolli 
stock for this purpose which we propose to ill 
shortly. We ae indebted for the Teoaquing geal 
culars to the kindness of Mr. James Livesey, who 
is engineer to several of the companies, and whose 
designs of permanent way have been generally 


adopted in this important city. 

The following details of the cost of working and 
maintenance on one of the principal lines, in the 
year 1871 will be found of interest. 

Per cent. on receipts. 


and 


Re 
stable fittings ... ove 

Permanent way maintenance 

Horses’ maintenance ina 


pairs to cars and wagons, harness 


General traffic expenses 
General charges... ove ese 
Building maintenance _... one ove 2.29 

It is right to state that the item of “ horses’ 
maintenance” wasexceptionally high last year, owing 
to the famine prices of fodder, resulting from the 
— of drought and the visitation of locusts, 

y which the crops were greatly destroyed and the 
cost of hay and corn more than doubled. 

On the City of Buenos Ayres Tramways (about 
15 miles open) the receipts average about 90/. 
miles per week, In the year 1871—there being 
some 10 miles open—the number of passengers 
carried was 2,500,000; the number of miles run 
being 386,400; and the receipts 46,045/.; but since 
the new lines have been completed the receipts 
have been almost doubled. 








TESTING TELEGRAPH INSULATORS. 

InsuLATORS usually undergo a most careful visual 
investigation at the factory, and all such insulators as 
are free from mechanical defects subsequently have 
to pass through a most delicate system of electrical 
testing, in order to prove that they are electrically 
sound, and are really insulators. In spite of all 
the precautions taken, however, bad insulators do 
show themselves on landlines. Whether they have 
escaped the searching tests, or have become bad after 
being put up, such is the case, and a great loss of the 
electric current is due to the presence of bad in- 
sulators on a line—contributing to much bad 
working. 

These defects have made themselves seriously felt 
on some of the Indian lines, where the insulators 
adopted are porcelain, protected with a galvanised 
iron cover, and in order to detect the faulty insu- 
lator without the necessity of removing it from 4 

ole, the following plan has been arranged by Mr. 
uis Schwendler, of the Indian Telegraph Depart- 
ment. 

The principle of the plan is to produce a series of 
electro-magnetic currents, pass them through the 


defective insulator, and to measure these — 
by the effect they produce upon the body “> 
person engaged in the testing operation. e 
annexed di will show the arrangement of the 
wires and the details of the test. 
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M is a small magneto-electric machine connected 
from one pole by No. 1 wire on to the insulator to 
be tested, and from the other terminal to the upper 
part of the small key, K, and also to the platinum 
stud finC. The lower of the key is connected 
to the insulator bolt and bracket; by pressing the 

ic key with its platinum stud, /, contact is 
proken between the points at 4. 

It is necessary that the wire No. 1 should be well 
insulated, so that no leakage beyond that due to the 
jasulator itself can interfere ; the No. 2 wire should 
also be well insulated. Before testing the insulator 
it should be properly cleaned, and a temporary dis- 
connexion made between it and the line wire; 
this should of course be done before the connexion 
in the diagram can be made. 

If the handle of the magneto machine be turned 
and currents produced, it will be seen that if there 
is any leakage through the insulator the currents 
must pass through ] and 2 wires, and by means of 
the contact at 4 and K back to the machine, the 
slightest pressure on / will at once interrupt the 
circuit, but if the key, 7’, be pressed by one finger, 
and the stud f in C by another finger of the same 
hand, the circuit will again be closed through the 
hand. And if there be any leakage, the slight 
positive and negative currents due to that leakage 
(forming a circuit) will be felt as shocks from the 
machine, in a greater or lesser degree, according as 
the leakage is more or less. The amount of these 
shocks, and of course the whole management of the 
test is in the hands of the one experimenter, who, 
whilst carefully feeling for the shocks with one 
hand, is with the other moderating the revolutions 
of the machine to the requirements of the case. 

It does not follow that, because no shocks are 
felt, the insulator is perfect. There is one more 
test which the experimenter can perform, but which 
should not be done until the finger test has failed. 
When such is the case let one finger remain on 
and touch /’ with the tongue; if no shock be then felt 
the insulator may be passed as perfect, as theelectro- 
sensitiveness of the tongue must be considered as 
very great. 

To give a practical test of the value of the finger 
and tongue when applied to such a purpose, Mr. 
Schwendler made some tests on some insulators 
(whose resistance had previously been accurately 
measured) using the currents produced from one 
of Siemens’ magneto-alphabetical instruments. 





Force of the magneto-electric currents 
across the insulators measured by the 
human body. 


in Siemens 
units. 


Resistance 


No. of in- 
sulator. 











Strong shocks felt by the fingers. 
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Slight shocks felt by the fingers. 

Shocks no longer felt by the fingers, but 
strongly by the tongue. 

The tongue no longer feels shocks, but a 
strong acid taste. 

Taste of acid distinct, but slight. 
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The tongue no longer feels anything. 
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From the above experiments it will be seen that 
up to 1000 Siemens’ units shocks may be felt by 
means of the fingers, and beyond that and up to 
8000 the loss of insulation can be detected with the 
tongue—an instrument which Mr. Schwendler con- 
siders the best for discovering faults of want of 
insulation, because it is sufficiently sensitive, never 
gets out of order, and, besides, is the least expen- 
sive instrument that one can employ. 








THE SHORT TIME MOVEMENT. 
Tue various branches of the engineering trade 
of this country lately passed through a period of 
their history which is the most remarkable upon 
record. In alluding to the great labour movement 
of the last twelvemonth we are not unmindful of 
the fact that other important branches of industry 

ve actively participated in the movement referred 
to, and have to a greater or less extent been 
Successful in attaining the objects aimed at; but it 
is only in the engineering and immediately allied 

partments of industry that the movement has 
attained ita fullest proportions, Now, however, 
since that movement has successfully rolled through 


every important engineering town and district in 
the Kingdom, it has been taken up by the work- 
People in the textile manufactures, with the firm 





determination of prosecuting the agitation until the 
Ten Hours Factory Act is superseded by one which 
shall make nine hours the legally recognised length 
of a factory day. Bearing in mind the history of 
other trades during the year just closed, and the 
fact that the Nine Hours Movement among the 
factory operatives is actively pre ro | by 
members of Parliament who are themselves great 
employers of labour, such, for instance, as Messrs. 
Mundella and Morley, it is scarcely possible to be- 
lieve that it will fail to culminate successfully. 

What we aim at on the present occasion is to put 
on record, as concisely and as impartially as peatita, 
the history of the engineers’ short time movement, 
from its public inauguration at Sunderland to its 
culmination in the great engineering district which 
has Glasgow as its head quarters. The truly secret 
history of the movement may never reach the 
public eye or ear, nor is it desirable perhaps that it 
should, seeing that in most instances the intercourse 
of employers and employés, as the bargain makers 
has, on the whole, been highly honourable to both 
parties, and that on the part of the men there has 
been no manifestation of a disposition to snatch an 
undue advantage, or over-reach their employers, 
when the actual and prospective position of the 
latter has been clearly and fairly put before them. 
Still there are many scattered facts of importance 
in connexion with the movement which it is not un- 
desirable to have brought into small compass, of 
which a goodly number are already patent to such 
persons as have closely and systematically watched 
the phases of the movement in all parts of the 
kingdom during the last twelvemonth. But doubt- 
less not many persons amongst our readers are in 
the category. Besides the facts which we have 
alluded to, as having been made public through 
various channels, there are some of a more private 
character which have been placed at our disposal, 
and which have an intimate bearing on the subject 
in hand. These will, in due course, be utilised. 

In the first place, although it is generally con- 
sidered that this great movement had its inception 
as well as its public inauguration at Sunderland, 
that is not exactly true. Edinburgh apparently 
followed Newcastle, but the fact is that it really 
took the lead of even Sunderland in the movement, 
inasmuch as the engineers of the Edinburgh district 
moved for the nine-hour day about three years ago, 
with this difference, however, that they resolved to 
lose the pay for the length of time reduced. But 
the employers would not grant the reduction, as the 
rest of the country was not moving ; and conclud- 
ing that they could effect no practical result. by 
their snaked efforts, the men drew up a circular 
stating their views, and distributed it freely over 
the United Kingdom among their brethren in trade. 
Such a movement was no new thing in Edinburgh, 
as the building trades, almost to a man, had already 
adopted the nine hours system, and Glasgow has 
also long had that system in operation in the same 
departments of labour. Doubtless the Edinburgh 
circular had much influence in preparing the opera- 
tive engineers for action when a suitable opportunity 
offered itself. 

As is well known, Sunderland was the first place 
to make, or rather to choose an opportunity for 
pressing the demand for the nine hours system ; and 
perhaps, after all, it may be that the idea came, not 
from the Edinburgh engineers, but rather from the 
shipwrights and joiners on the Wear, who were 
successful six or seven years ago in carrying their 
views regarding the shortening of the working day. 
The transition from wood to iron, as the material 
for shipbuilding, soon set in, and thus the character 
of the Sunderland trades changed very materially 
—although, taking all the iron trades together, as 
boiler-makers, rivetters, platers, moulders, engi- 
neers, &c., we question if there could be more than 
3000 or 4000 hands at Sunderland when the agita- 
tion began. The strike of the Sunderland men com- 
menced on the Ist of April, 1871, and on the second 
day of the following month it was brought to an 
amicable termination by the employers conceding 
the terms solicited by the men. e have not yet 
learned that the engineering employers on the Wear 
have had any good reason to regret the adoption of 
the short-time system. They have never been 
short of work since that system came into operation. 
Our hope is that they lore met with that com- 
mercial success which is due to them as the joint- 
originators of a system of labour which—what- 
ever may be thought of its policy — seems 
destined to be the rule for a long time to come; 
indeed, we are assured that the Sunderland em- 








ployers are so well satisfied with the new order of 
things that they have no desire whatever to go back 
to the old style. 

The natural effect of the success of the Sunder- 
land strike was to stimulate the Newcastle and 
Gateshead workmen to follow the example set them 
by their brethren on the Wear, and forthwith a 
demand was made upon the Tyneside employers for 
a reduction from 59 to 54 hours as the recognised 
length of the working week, the Nine Hours 
League being formed meanwhile in order to carry 
on the agitation. In the circular which the men 
sent to their employers they expressed a hope that 
they would not utterly ignore their claims to con- 
sideration by treating the application ‘‘ with that 
silence which looks so like contempt, and which so 
often helps to precipitate masters and men into a 
struggle which cannot but be hurtful to the best 
interests of both.” It is certainly a most unfortu- 
nate circumstance that the Associated Employers 
for almost all the principal engineering firms on 
yneside had now become organised) did not treat 
the men’s circular with more consideration than was 
indicated by the receipt of a letter of declinature 
from a firm of Newcastle solicitors. Men of sturdy 
independence, such as the Tyneside workmen are 
well known to be, could not look favourably upon 
such supercilious treatment from their employers ; 
but still they did not think that there was no hope 
of having their|/request considered in an open and 
candid manner by the Associated Employers; and, 
acting on this opinion, the Nine Hours League ap- 
pointed six of their number to meet a similar 
number of the employers, to try and come to some 
understanding, so that, if possible, a strike might 
be avoided. The second application to the em- 
ployers was treated no better than the first, and 
it was only after receiving the reply to it that 
a strike was resolved upon. Strenuous efforts 
were made by the Mayor of Newcastle, at the 
earnest solicitation of many merchants, bankers, 
members of professions, and other citizens of New- 
castle, to bring the employers and the representa- 
tives of the Nine Hours League together before the 
fortnight’s warning given in by the men had ter- 
minated, But here, again, the employers declined 
to accede to the proposal for a conference ; further- 
more, they declined any interference from third 
parties, and treated the mayor with almost as little 
courtesy as they gave to their employés, Accord- 
ing to the mayor, they were not inclined for argu- 
ment ; and the refusal to treat either directly with 
the workmen, or indirectly through a third party, 
made the breach between themselves and their em- 
ployés wider than ever. We have it on the autho- 
rity of Mr. Burnett, the President of the Nine 
Hours League, ‘that there can be little doubt that 
had the meeting proposed by the men taken place, 
peaceful counsels would have prevailed, and the 
strike would have been averted.” 

But it was not averted. It was proclaimed, and 
on the recommendation of the Nine Hours League 
it commenced on the 27th of May, in the 
factories of the Associated Employers, but not in 
Stephenson’s, nor in the extensive works of the 
North-Eastern Railway Company, at Gateshead. 
Almost all the smaller firms acceded to the men’s 
request, and therefore no stoppage took place in 
their works. Mr. George Robert Stephenson acted 
asensible part. He reasoned with his men, who 
had refused to join the Nine Hours League for the 
reason that their employer had refused to join the 
ranks of the Associated Employers. In a letter to 
his manager, Mr. Douglas, Mr. Stephenson said he 
had “always abstained from joining any combina- 
tion of employers in opposition to workmen.” He 
offered the men in his employment a reduction to 
57 hours per week, following the system then known 
as the Clyde system, but they declined the offer 
and remained at their work, believing that the time 
was not far distant when they would be able, in 
common with all their fellow-workmen on the Tyne, 
to rejoice in the attainment of the full measure of 
their demand. 

There were probably about 8000 people thrown 
out of employment by the resolution to strike, but 
this eer it should be observed, embraced 
several hundreds who were locked out by Sir W. 
G. Armstrong and Co., and other firms. A somewhat 
notable fact in connexion with the strike is that 
probably not one-twelfth of the workmen were 
members of any trade union, for strangely enough, 
trades unionism had never taken a 
or extensive hold of the Tyneside workmen in the 
engineering trades. 
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When it was found that the Associated Employers 
were firmly resolved on being victorious in the dis- 
pute, and that there was no prospect of a speedy 
settlement, the Nine Hours League was about 
making elaborate arrangements for the support of 
the non-union hands; and in a short space of 
time—by the 20th of June—the number of men on 
the books for relief was reduced to 3200, owing to 
the large numbers of men who had left Newcastle 
for other places where trade was busy. ‘The relief 
began at 3s. per week per man, and it rose by degrees 
to 12s. per man and Is. per child. 

Indications of prolonged resistance began to show 
themselves on both sides, but they did not deter 
various other persons from making efforts to arrange 
a conference between the two parties to the dispute. 
Mr. Walter Morrison, Mr. C, M, Palmer, of Jarrow, 
Mr. B. Samuelson, M.P., and Mr. Mundella, M.P., 
successively made the attempt, but without success. 

The first sign of relenting came from the Asso- 
ciated Employers. It was shown in their efforts to 
tempt their employés back to work by offering to 
carry on their factories under the Clyde rules. ‘This 
offer was made by public placard on the 2nd of 
August. Whitsuntide came and went, as also did 
the race week, which was regarded by the em- 
ployers as a sort of probable turning point; but the 
men doggedly declined to be tempted. Meanwhile 
fresh tactics were resorted to by the masters. They 
had hitherto remained apparently passive, but, 
finding that the men howell no signs of yielding, 
they determined to. make an effort to attract work- 
men from other places; and early in August they 
obtained men from Dundee, the east end of London, 
and other places at home, and a few from Norway. 
The Dundee men soon returned home, however, at 
the expense of the Nine Hours League, whose exe- 
cutive officers were in this instance able to outwit 
the Associated Employers. The latter had Den- 
mark, Belgium, and Germany scoured on their be- 
half for workmen, numerous batches of whom 
arrived from time to time in the Tyne, and were 
distributed over the works that were struck. But 
the League did not observe a passive policy when 
the question of importing foreign labour was thus 
raised, ‘They secured the services of Mr. Cohn, 
who, besides being the Danish secretary of the In- 
ternational Society, had proved himself to be pos- 
sessed of great organisative powers, and an excellent 
linguist, ‘That gentleman promptly left London 
for Belgium to do his best to frustrate the efforts 
of the employers’ Continental agents; however, 
notwithstanding the precautions and exertions of 
Mr, Cohn and the Nine Hours League, the foreign 
workmen came in great numbers. Doubtless Mr. 
Cohn induced a number of the foreigners to stay 
at home who might have been tempted to take a 
summer trip across the German Ocean, but his 
labours were soon cut short when the Belgian 
police got upon his track, and he was obliged b 
the authorities to quit the country without rt 
ceremony, and certainly without completing his 
mission. On returning to London he was sent 
down to Newcastle by the council of the Amalga- 
mated Society of Engineers, to act as a missionar 
among the Continental immigrants, and, through 
his labours and those of the League, some two or 
three hundred of the foreigners were spirited back 
to the Continent. 

In this way matters progressed during August 
and September, with occasional demonstrations of 
the workmen in Newcastle, public meetings for 
raising funds in other towns, and a good deal of 
writing in the metropolitan and i press 
upon the subject of the dispute. Movements were 
commenced among the engineering employers of 
Lancashire, London, and elsewhere, to raise funds 
to support their Newcastle con/réres in their exer- 
tions to resist the demands of the workmen, and 
with the view of forming a defence league coexten- 
sive with the kingdom. So far as we can learn, no 
practical result of any couséquence came out of 
these movements. 

The influence of the press in bringing the strike 
to a conclusion was most marked. Many provincial 
journals took up the subject, and in not a few in- 
stances their verdict was almost entirely in favour 
of the workmen's position, and opposed to that taken 
up by the Associated Employers. At last, on the 
llth of September, the TZimes devoted a leading 
article to the strike. In the course of that article 
the conduct of the Newcastle and Gateshead em- 
ployers throughout the dispute was characterised 
as imprudent and impolitic, and a wish was expressed 
that other ground should be chosen for resisting the 


aggression of trades unions than a bare opposition to 
the Nine Hours Movement. ‘It is alleged,” the 
writer proceeded, “‘ and we believe it, that the en- 
gineering trade in the North of England is now 
most prosperous, and that the masters are making 
very large profits. If it be reasonable that the 
workmen should from time to time obtain a share 
in the augmented profits of a business, there is cer- 
tainly no way in which they could more profitably 
claim this advantage than in the decrease of the 
hours of labour lf the employers in the 
Tyneside factories can show that a concession of the 
workmen’s claims would reduce their profits so that 
the works could not be advantageously carried on, 
the demands of the Nine Hours League will, of 
course, be answered. Butin any point of view it 
was a mistake to introduce foreign workmen, whose 
sympathies, as might have been predicted, were 
thoroughly with the men on strike.” ‘The appear- 
ance of this article in the 7imes determined Sir 
William Armstrong to rush into print in defence of 
himself and his brother employers. His letter 
appeared in the Zimes on the 14th of September, 
and was immediately followed by a reply from the 
President of the Nine Hours League, who showed 
himself to be quite as skilful and forcible in argu- 
ment as his distinguished antagonist. Meanwhile 
other papers of the first order, such as the Pa// Mall 
Gazette, the Spectator, the Daily News, and others, 
entered on a defence of the Nine Hours Movement, 
and of the exemplary conduct of the workmen; and 
there followed two other letters to the 7imes from 
Sir William Armstrong and Mr. Burnett. In both 
of his letters Sir William Armstrong practically ad- 
mitted the justice of the workmen’s case, and thus 
it was but natural to expect that the dispute would 
have an early and peaceable termination in favour 
of the men. 

Unknown to the leaders of either party, and while 
Mr. Mundella, M.P., was preparing to make another 
effort to obtain a truce and a friendly conference, 
two citizens of Newcastle, Mr. Philipson, the Town 
Clerk, and Mr. Joseph Cowen, jun., proprietor of 
the Newcastle Chronicle, a paper which heartily and 
vigorously supported the men throughout, met and 
arranged terms of a compromise which they thought 
both parties ought and would accept. The former 
submitted the minute arrived at to Sir William 
Armstrong, and the latter submitted it to a delegate 
meeting of the Nine Hours League. These terms 
met with the informal sanction of both parties on 
the 5th of October, and next day this memorable 
and important strike terminated. 

At this stage we are compelled to cease the narra- 
tion of the facts of the Short Time Movement, but 
in another article we shall bring them down to the 
present time, and venture a few remarks on some 
interesting phases of the movement, 

(To be continued.) 
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[First Notice. } 

It is difficult to convey within the limits of a review 
a fair notion of the patient and extended labours of 
the author of the ‘ Beginnings of a Chemical Cli- 
matology.” His investigations, begun many years 
since, when acting for the Royal Mines’ Commis. 
sion, have been continued constantly since he re- 
signed that position and accepted the appointment 
of inspector under the Alkali Act. Indeed, the 
greater part of the work has already been scattered 
through numerous Government reports, which, of 
course, are but little known, and less read. 

‘Air and Rain” is not written for the general 
reader, had it been, much of its value would have 
been sacrificed to popularity, but it is the com- 
mencement of a new point of departure, the foun- 
dation upon which a new science may be built, and 
it will form a basis for sanitary investigations of a 
most important nature. ‘‘ Chemistry has not 
hitherto dois enough in sanitary inquiries, and it 
ought to be able to relieve medical men of much of 
their heavy responsibility, although no subject re- 
lating to health can be entirely taken out of their 
hands.” And no inquiry can be more condacive to 
such a result than one which has for its object the 
determination of the impurities of the atmosphere, 
organic and inorganic, and the effect of almost every 
conceivable combination of its impurities upon 
human life. 

It was a grand discovery that oxygen was a com- 





ponent part of the air, and was required for breath- 


| 
ing; but the hopeful theories at once abundant] 
formed that health could be secured by artificially 
modifying the proportion of this life-giving ~ 
were rudely dispelled when it was found that,not only 
was oxygen no panacea, but that no air contained 
more than 2] per cent., and none much less, while 
the elements of infection were unaffected by the 
excess or reduced amount of oxygen. In the earlier 
analyses the component parts of air were but 
roughly arrived at, and Regnault was the first to 
record the nice distinctions consequent upon ac. 
curate investigation ; he was the first to prove 
the fine differences existing between the tainted 
air of crowded places and the pure atmosphere of 
the open country. Mr. Smith has carried inquiry 
further than Regnault left it, and, by numerous 
investigations,; has shown the delicate changes 
existing in many different localities. The greatest 
amount of difference may fairly be said to lie be. 
tween the sea-shores and open heaths of Scotland, 
where the percentage in volume of oxygen is 20,999, 
and such air as cannot sustain life, except for short 
periods, where it is 17.20. Between these extremes 
the changes are very gradual, and apparently 
minute ; thus in a Manchester suburb it was 20.96; 
in a close sitting-room, 20.89; in the pit of a 
theatre near midnight, 20.74; in the Court of 
Queen’s Bench, 20.65; in a metalliferous mine, 
20.42, and when candles cease to burn, 18.5. 

Carbonic acid exists in very small quantities in 
the atmosphere, varying according to circum- 
stances. ‘Lhe largest amount recorded was found 
in Cornish mines, 2.5 per cent. of volume ; in Lon- 
don parks it was .0301, and on hills above 3000 ft. 
high .0336. 

The differences noted are at first sight very 
minute, and it would seem, scarcely worth record- 
ing. Upon this point we cannot do better than 
quote Mr. Smith : 

‘‘Some people will probably inquire why we 
should give so much attention to such minute 
quantities—between 20.980 and 20.999—thinking 
these small differences can in no way affect us. A 
little more or less oxygen may not affect us; but 
supposing its place occupied by hurtful matter we 
must not look on the amount as too small. Sub- 
stracting .980 from .999 we have a difference of 
190 in a million. In a gallon of water there are 
70,000 grains ; let us put into it an impurity at the 
rate of 190 in a million ; it amounts to 13.3 grains 
in a gallon. This amount would be considered 
enormous if it consisted of putrefying matter or 
any organic matter usually found in water. But 
we drink only a comparatively small amount of 
water, and the whole 13 grains would not be 
swallowed in a day, whereas we take into our lungs 
from 1000 to 2000 gallons of air daily. The detec- 
tion of impurities in the air is therefore of the 
utmost importance, and it is only by the finest 
methods that they can be ascertained in small 
quantities of air, even when present in such quan- 
tity as to prove deleterious to health, ; 

‘¢ We must remember, also, that the blood receives 
the air and such impurities as are not filtered out in 
its passage ; whilst it is the stomach which receives 
the water we drink, and that organ has for many 
substances a power of disinfection and destruction 
which the blood does not possess. If by inhalation 
we took up at the rate of 13 grains of unwholesome 
matter per day—half a grain an hour—we need not 
be surprised if it hurt us. Such an amount is an 
enormous dose of some poisons, and yet this is not 
above one two-thousandth part of a grain at each 
inhalation. It is marvellous what small amounts 
may affect us, even if they do not culminate 4 
certain poisons do. The carbonic acid numbers might 
have been used, instead of the oxygen numbers, 
with the same result. On the actual effect of car- 
bonic acid there are separate experiments; but its 
amount, as given, is an important index to the state 
of the air. 

‘The organic matter is the dangerous agent, but 
not all organic matter; some probably may 
wholesome, some neutral, and some putrid, but the 
most dangerous seems to be the organised, existing 
as minute germs, and perhaps as full-grown plants 
or animals also.” . 

With reference to the influence of crowded in- 
dustrial centres upon the addition of carbonic act 
to the atmosphere, Mr. Smith puts forward some 
interesting data. In the city of Manchester he says 
there are burnt some 2,000,000 tons of coal a 
Assuming the whole of this to be consumed within 
an area of 16 square miles, the height of = 
used to be 60 ft., and the quantity of earbon in the 
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coal to average 75 per cent., there would be 15,066 
tons of carbonic acid or 1.6499 per cent. of the air 
thrown off daily. But a height of 300 ft. may be 
assumed as a fair mean through which the carbonic 
acid is distributed. ‘The average speed of the air at 
Liverpool is 12.62 miles per hour, and if this same 
speed be assumed for Manchester, there would be 
effected 36 complete changes every 12 hours. Under 
such conditions, and assuming that the natural car- 
ponic acid of the atmosphere is .03 per cent., the 
total amount would be: 


Carbonic acid from coals .0091 
Carbonic acid from expired air .0002 
Natural carbonic acid of the air 0300 

.0393 


So that the impurities added from this cause are in- 
finitesimally small. The condition of air in mines 
js naturally very copiously dealt with in this work, 
and after referring to the labours of his predecessors, 
Mr. Smith proceeds with the investigation of his 
numerous analyses, and the deductions he obtains 
from them. ‘The mode in which the samples of air 
was obtained, and the examination effected, will 
be found of interest. Glass tubes, } in. in dia- 
meter and 6 in. long, were employed. They were 
drawn out at each end, and a fine tube 1} in. long 
was left; with an elastic ball pump or other suit- 
able contrivance, the tubes were filled with air, and 
the ends were closed by means of a candle and blow- 
pipe. When tested, the tube was broken at one 
end under mercury, and the air was transferred to 
an absorption tube, in which the carbonic acid was 
absorbed with moist balls of caustic potash. This 
method was, however, found sometimes uncertain, 
and always tedious, and analysis by explosion was 
substituted with success. 

The average of 339 analyses of air taken from 
various mines are as follows : 


Per cent. 

Oxygen, general average ... pon 20.26 

»  inends of workings 20.18 

- in other parts... ‘éa ies 20.32 

* in currents he ted eee 20.65 

» in large cavities ... 20.77 

~ under shafts ied dua 20.424 

- insump ... ed ws eee 20.14 
Carbonic acid -785 


In 10.67 per cent. of the specimens the air was 
normal or nearly so, 

In 24.69 per cent. of the specimens the air was 
decidedly impure. 

In 64.63 per cent. of the specimens the air was 
exceedingly bad. 

From these results it appears that the air in the 
sumps is worst of all, and that in the ends nearly 
as bad, while in currents and large cavities the 
amount of oxygen was not very deficient. 

In calculating the atmospheric impurities existing 
in mines, the actual conditions under which the men 
work were carefully considered, and the calcula- 
tions were based upon the assumption that the 
space in which they worked was represented by 
50 ft. in length from a ‘‘ close end.” First, there is 
the impurity arising from the carbonic acid given 
out in breathing. It is assumed that the quantity 
of carbonic acid poured from the lungs equals 
7.55 ounces per day, or 15.6 cubic feet at 70 deg. 
Fahr. Now as the space in which the work is 
carried on is equal to 50 ft. in length, 5 ft. in 
height, and 4 ft. in breadth, the total quantity of 
air is 1200 cubic feet. Two men would work 
during 8 hours in such a space, therefore the total 
amount of carbonic acid expired during that time 


would be 15-6X?_10.4 cubie ft., or .86 percent. 


of the 1200 ft. 

From the combustion of candles during the same 
period the quantity of carbonic acid developed 
would average 1.023 per cent. In the 8 hours there 
are‘used, on the average, 12 ounces of gunpowder, 
which is converted by explosion into 


Carbonic acid... ove -» 66 parts 
Nitrogen ee tet ae B ie 14 ,, 
Sulphide of kalium des ne oes 56 


135 ,, 

The smoke from the exploded powder weighs 
exactly the same as the powder exploded, and by 
the discharge of the 12 ounces, 2.803 cubic feet, or 
233 per cent. are added to the 1200 ft. of air which 
18 Dow impurified by 
per cent. 

-860 
1,023 

-233 


a eee es 
In addition to the carbonic acid, 2139 grains of 


Carbonic acid from the breath ... 
candles aes 
gunpowder .,. 


” ” 
” ” 





sulphide of kalium, or its equivalent in sulphate of 
potash, is set free by the explosion of the powder, 
which renders breathing impossible for 14 hours 
out of the eight. The explosion also liberates 
544.4 grains of nitrogen, or 1784 cubic inches at 
70° Fahr., equal to .86 per cent. of the nitrogen in 
the 1200 ft., which originally consisting of 


cube feet. 
Oxygen ... ove owe eee 250.8 
Nitrogen ... ‘ee ees 949.2 
has now been increased by 
cube feet. 
Carbonic acid from breath ... 10.320 
- a candles ... 12.276 
= 2 gunpowder 2.796 
Nitrogen "i 1 ose 1.030 


26.422 additional. 

If the oxygen lost, and the carbonic acid gene- 
rated, be the same in amount, the volume of 1200 ft. 
will be diminished by an amount of oxygen equal 
to 22.596 cube feet, the volume of carbonic acid 
expired, produced from combustion, and by 4.929 ft. 
of oxygen united to the hydrogen of the candles, 
together 27.525 cube feet, so that there would be 
1198.897 cubic feet of air in the 1200 ft. of space, 
and a little air from the outside level must enter to 
supply the deficiency. 

“aken in per centage of volumes, the difference 
in the composition of the air in the space under 
consideration after the eight hours’ work would be 


Originally. After 8 hours. 
Oxygen “ 20.9 18.62 
Nitrogen ove 79.1 79.26 
Carbonic acid ee ove 2.12 
100.0 100.00 


The carbonic acid originally present in so small a 
volume may be neglected, and it will be seen that 
the combined effect of expiration, combustion of 
candles, and explosion of gunpowder during the 
time named, has the effect of reducing the oxygen 
by 2 per cent., and increasing the carbonic acid 
more than 2 per cent. 

Of the solid impurities in the air of mines, we 
have but little space to speak here. A variety of 
careful examinations showed the presence of the 
solid products of gunpowder combustion, and a 
considerable variety of crystals. In addition, trans- 
parent, irregular substances, looking like quartz or 
glass, can be detected, and shapeless opaque bodies, 
some apparently fragments of broken rock, others 
clearly charcoal, Organic fragments are also found, 
““to be counted amongst the numerous substances 
that make up that complicated material so vaguely 
called dust.” 








FOREIGN AND COLONIAL NOTES. 

Mr. Scott Russell in Turkey.—Mr. Scott Russell has been 
passing two or three weeks in Constantinople. He has been 
negociating a contract for another ironclad, in addition to a 
vessel ordered sometime since from Messrs. Napier, the 
eminent Clyde firm. 


Jaffa and Jerusalem Railway.—A Paris letter states that 
a company has been formed for the construction of a railway 
from Jaffa to Jerusalem. 


German Forts.—Prussia is stated to have resolved to con- 
struct seven large forts round Koenigsberg. The execution of 
the project is, it is affirmed, only a question of time. The 
town is situated on the Russian frontier. 


Canadian International Bridge Company.— Mr. C. J. 
Brydges, general manager of the Grand Trunk Railway of 
Canada, a been elected president of the International 
Bridge Company. The contractor for the works, Mr. C. S. 
Gzowski, has informed the directors that the bridge will be 
ready for traffic by December Ist. 


C en France and Italy—The Paris, 
Lyons, and Mediterranean, and the South Austrian and 

pper Italy Railway Companies have adopted measures for 
the establishment of a second daily train between Paris and 
Northern Italy. This is now the Indian mail route. 

Belgian Railway Carriages.—A handsome suite of railway 
carriages has been constructed from — designs in 
Belgium for the use of the Sultan and the Imperial family on 
the Stamboul and Kutchuk-Tchekmedjé lines. 


Cochin Harbour.—In a report on the Cochin harbour Mr. 
Robertson says that Cochin backwater can be converted into 
the largest harbour in the world by dredging the shallow 
places, and that the rise and fall of the tide is so small that 
it would practically be a wet dock of greater area than all 
the wet docks in Great Britain put together. 


Tasmanian Coal.—A fine sample of coal has been received 
in Hobart Town from Mr. J. Abbot’s mine at Three Hut 
Point. In a letter which accompanied the sample, Mr. Abbot 
states that some German miners have been very successful, 
having found a seam 2 ft. thick. 


North American Timbered Land.—British Columbia is 
said to contain about 100,000 square miles of timbered land ; 
Alaska, 150,000 square miles; Washington territory and 

regon, 65,000 square miles ; and California, 40,000 square 


oO. 
miles. In Washington territory, as in British Columbia, 


tion bet 





Douglas fir, which is very valuable for shipbuilding, pre- 





dominates. The constant using up of available trees for 
commercial purposes, the devastating effects of forest fires, 
and the reckless waste of individuals are making serious 
inroads upon the forests of British Columbia. 


R li 1ys.—The value of the Roumelian branch 
line from Adrianople to Dedeagatch, on the seaboard of the 
Archipelago, will be materially enhanced by the construction 
of a small port at the latter town, which will afford better 
shelter to vessels than the dangerous and unhealthy read- 
stead at Enos. The cost of the works, which are now in 
progress, will not, it is expected, exceed 80007. It is stated 
that the 750 miles of line commenced upon the Roumelian 
7. are to be completed by Baron Hirsch, and delivered to 
the Turkish Government within two years. 


Indian Public Works Department.—Colonel Carpendale, 
R.E., secretary to the Government of Madras in the Public 
Works ge proceeds shortly to Europe. Colonel 
Walker, R.E., now on furlough, will probably succeed him, 
Colonel Moberly officiating in the interim. 


New Zealand Telegraphy.—A telegraph line. between the 
Thames and Tauranga was fast approaching completion at 
the last dates from Auckland, New Zealand. A statement 
as to the working of the telegraphs throughout New Zealand 
shows a large increase in the number of messages sent dur- 
ing the past ag as compared with the corresponding 
quarter of 1871. The increase in the revenue of the Besa 
ment from this source is upwards of 1600/,, or at the rate of 
60007. per annum. 


A Steamer for the Grand Trunk.—During the past winter 
an iron steamer intended to act asa ferry boat for the Grand 
Trunk Railway Company has been re-building at Fort Erie. 
The dimensions of this steamer are as follows: length over 
all, 220 ft.; beam, 40 ft.; depth of hold, 14ft. She will be 
propelled by twin screws, driven by 200 horse power engines. 
he steamer was first put together at Jarrow, where she was 
built by Messrs. Palmer; she was then taken apart and 
shipped to Canada. 


French Telegraphy.—M. Pierret, director of telegraphs in 
France, has been Seed before a committe on the revision of 
administrative services on the question of uniting the Post 
Office and his a M. Pierret stated that he 
was not favourable to the junction in tion; but, never- 
theless, the committee proposes to ask the Chamber through 
the medium of its reporter, M. Charles Rolland, to make a 
trial at 400 offices, to be selected throughout the depart- 
ments. 


Great Southern of India Railway.—It is stated that the 
Great Southern of India Railway is to be constructed on a 
narrow gauge between Trichinopoly and Tuticorin. 


New Zealand Coal.—Coal has been discovered at Whanga- 
parona, in the north of the province of Auckland, and from 
the trials made itis suid to be of good quality, The extent 
of the bed, too, is thought to be large. At the Bay of Islands 
mines water still has the upper hand, and but little coal 
can be supplied from the mines for some time to come. 


Canadian Titanic Ore.—Mr. Wescott and Mr. C, Martin’ 
engineers of the Canadian Titanic Ore Company, have left 
Quebec for St. Urbain on the north shore with Mr. E. D. 
Slevin, the local agent. They will immediately commence 
operations at the mines and on the construction of a tramway 
from St. Urbain to St. Paul’s Bay. They expect to have 
everything in working order by the fall. 


Bombay, Baroda, and Central India Railway.—A pro- 
posal has been made for an extension of the Bombay, Baroda, 
and Central India Railway to Rajcote. Colonel Anderson, 
political agent of Kattywar, has convened a meeting of the 
princes and chiefs of that province upon the subject. A pre- 
vious subscription made for theexecution of the line produ 
Colonel Anderson a 


Rail. 








160,0002., and at the meeting woudl 4 
further sum of 50,0007, was contributed. 


Population of Bombay.—The exact population of Bombay 
on the 21st of February, when a census was taken, has been 
ascertained to be 646,636 persons. This total includes the 
harbour population. 


Australian Telegraphy.—The Sydney Chamber of Com- 
merce has passed a resolution for co-operating with the 
Melbourne Chamber in urging upon the Governments of 
Victoria and New South Wales the duty of aiding Queens- 
land to guarantee interest to any company which will lay a 
cable from Normanton to Java. Despatches have been re- 
ceived at Adelaide from Mr, C. Todd, superintendent of 
telegraphs in South Australia, who had proceeded to the 
Northern Territory to personally supervise the completion 
of the great overland telegraph. Mr. Roper gives a glowin 
account of the Roper river, which, he says, can be naviga 
by large steamers for a distance of 100 miles from its mouth. 
The construction of the overland tel y is being — 
on, and the line will, Mr. Todd hopes, shed by t 
of June or July. 


Water Supply of Auckland (N.Z.).—Messrs. Brogden and 
Sons have undertaken to go into surveys for the purpose of 
ascertaining the cost of supplying Auckland and its suburbs 
with water from the Nihotupu stream. They propose 
eventually to submit a tender for the execution of any works 
which may be contemplated. Should the city council ae- 
cept this tender, no charge will be made for the preliminary 
survey: if, however, they reject it, the actual cost of the 
surveys, and no more, will be charged to them. 


e end 








New Trapes Union ORGANISATION AT SHEFFIELD.—The 
various trades’ societies at Sheffield are engaged in promoting 
a new organisation, designed for the pi of watching over 
and protecting their general and mutual interests. A largely. 
attended meeting of delegates was held on Wednesday night 


in the rooms of the Spring-maker’s Union, Coulson-street, 


when several societies gave in their names as pag wins to 
join the organisation. A further meeting of delegates will 
be held on Wednesday, the 5th of June, 
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NOTES FROM THE NORTH. 
Guaseow, Wednesday. 


Glasgow Pig-Iron Market.—Another advance has taken 
sont ae ais ieee market. In the —— of last week 
the price risen to 93s. 104d. cash and. 94s 44d. one month 
for sellers, while at the end of the week 94s. 6d. to 95s. cash, 
and 95s. to 95s. 6d. were reached. On Monday there was an 
increased degree of firmness, 95s. 3d. to 95s. 6d. cash, a 
95s. 103d. to 968. 14d one month, being paid, and closing 
te 6d. prompt, and 96s. 3d. one month. Yesterday's 
market was again strong, and business was done at 95s. 
to 96s. 8d. cash, and 96s. 6d. to 97s. one month, closing some- 
what easier. There has been a little flatness to-day, 96s. 144. 
to 96s. cash taken, closing sellers 95s. 6d. cash, and buyers 
95s. 3d. Several of the special brands have also been 
advanced in price—No. 1 Coltness to 117s., No. 1 Gart- 
sherrie and Langloan to 11és., and No. 1 Summerlee and 
Calder to 110s. Some members of the iron trade are san- 
guine that further advances will yet take place, both for 
warrants and for makers’ iron. Shipments continue to be 
abnormally great, owing to the extraordinary demand for 
Scotch pig iron on the Continent, in the United States of 
America and Canada, and elsewhere. Last week’s shipments 
were: Foreign, 17,692 tons; coastwise, 7686 tons; total, 
25,378 tons; corresponding week last year, 21,866 tons. For 
the last five or six weeks the average shipments have been 
nearly 26,000 tons. The deliveries trom the public stores are 
keeping up at very high weekly totals. Last week the amount 
of pig iron withdrawn was upwards of 9000 tons, the stock 
in Messrs. Cannal and Co.’s stores being 252,405 tons, and the 
reduction since Christmas nearly 108,000 tons. 


The Largest Hot Blast Furnace in Scotland.—The largest 
and, without doubt, the most splendid iron-smelting struc- 
ture in Scotland gave its first casting on Monday night at 
the Monkiand Iron and Steel Works, Calderbank. The 
furnace is constructed on the Ferrie principle, and every 
known modern improvement has been introduced. It is 90 ft. 
in height, with a diameter at the boshes of 18 ft. The tubes 
for the trgnsmission ot the economised gas extend to a distance 
of 600 ft. from the furnace. This gas is substituted for dross 
in heating seven large boilers and the dlast-heating stoves. 
This is the second furnace on Mr Ferrie’s improved principle 
now in blast at Calderbank, and a third one is speedily to be 
commenced. 


Gigantic Steamer for the National Steamship Company. 
—It is stated that specifications are at present in the hands 
of several Clyde shipbuilders for a new vessel for the National 
Steamship Company. She is to run between Liverpool and 
New York, and is to be of gigantic proportions, second only to 
those of the Great Eastern. The dimensions are to be: 
Length over all, 576ft.; breadth of beam, 50 ft.; depth of 
hold, 35 ft. It is expected that this great steamship will 
make the voyage from port to port in seven days. 


The New Dock at Berwick.on-Tweed.—The Berwick 
Harbour Bill having received the royal assent on Monda 
night, it is expected that the work of making the dock will 
be proceeded with almost immediately. Messrs. Stevenson, 
civil engineers, Edinburgh, are engaged in the preparation of 
the working plans. 

Coal-cutting Machines at Garisherrie—The most suc- 
cessful efforts made in Scotland towards superseding human 
labour in coal mining by the employment of mechanical 
means, are those of Messrs. William Baird and Co., of Gart- 
sherrie. Many attempts have been made during the last 
few years by that eminent firm to perfect a coal-getting ma- 
chine, almost every conceivable principle of mechanism being 
a to the test in those attempts. The machine which Messrs. 

ird and Co. have now got into operation is at once small in 
size, compact and substantial, and of great simplicity as regards 
its structural details. It cuts ‘at the rate of 1 ft. per minute 
with ease—a rate which it often exceeds in regular work— 
and it can be worked at a still greater speed when it is neces- 
sary or advisable todo so; and while moving with such 
rapidity along the face of the coal, it ‘‘ holes” to a depth of 
2 ft. 9in.. or 3 ft. as may be wanted. It is reported that 
Messrs. Baird and Co. are so thoroughly satisfied with the 
improved coal-cutting machine, that they have ordered six 
other additional from the same patterns, the makers being 
Messrs. Miller and Anderson, of the Vulcan Foundry, Coat- 
bridge. 

Dundee Water Works.—The Finance Committee of the 
Dundee Water Commission haye arranged with the Earl of 
Airlie to acquire the right of perty in the Loch of Lin- 
trathen and the w pan sy adjoining, as the source of 
the new water supply, for the sum of 36,000/., and Mesers. 
Leslie and Stewart have undertaken to act as the engineers 
with Mr. James Leslie as consulting engineer, the rate o' 
remuneration being five per cent: upon the total coast of the 
contract. The Water Bill received the royal assent on 
Monday night. 


Proposed New Railway through Lanark.—At Monday's 
meeting of the — Town pm the following motion 
was proposed, and unanimous. ed to: “ t the 
Council memorialise the Board of Ditectors of the Caledonian 
Railway Company as to the advartage to be derived both by 
the shareholders of the company and by the public, were the 
company to form a line direct from, at, or near Braidwood 
Station, so as to avoid the detour by Carstairs Junction, b 
ery dy we Lanark for express and south trains; an 
that Council pledge themselves to afford every facility 
for such a new line to be formed.” Various weighty reasons 
were urged by the mover and other speakers in favour of the 


Railway to Whiteinch.—A new line of railway, for the 
better accommodation of the traffic of the shipbuilding yards 
at Whiteinch, is about to be commenced. It will branch off 
to Stobeross Railway of the North British Company, now in 
course of construction, at a point a little south of Gartnavel 
Lunatic Asylum, and proceeding in a south-westerly direc- 





tion, across the Crow-road, it will go right down to Whiteinch, 
terminating near to the — poy yards, where there are 
to be extensive sidings, and goods and mineral station ac- 
commodation. The railway will be joined with the shipyards 
by means of tramways. length of the line will be one 
mile and a quarter, and the estimated cost 15,000/., exclusive 
of land. Large subscriptions towards the capital required 
for the construction of the railway have been put down by 


and | the Whiteinch traders, who will be so much benefitted by it. 


Messrs. Forman and M’Call are the engineers, and Mr. 

Hugh Kennedy is the contractor. Operations will be com- 

menced forthwith, and it is expected that the line will be 

= for traffic by the beginning of next year. The North 
ritish Railway Company will work the line. 

Im Patent Case.—An important case of disputed 
patent rights has just been decided in the{Glasgow Sheriff's 
Court by Mr. Sheriff Clark. It is the case of William 
Thomson, engineer, South Wellington-street, Glasgow, who 
presented a petition to the Sheriff, craving that Messrs. Diibs 
and Co., locomotive engine builders, Glasgow, might be in- 
terdicted from making, using, and vending certain tools or 
apparatus for ex ing tubes and metallic rings, which 
were all to be protected by patent granted to the peti- 
tioner. The defenders alleged that the pursuer had, through 
his son, who was employed in defenders’ workshop, obtained 

ssession of the drawing of a tube expander, invented by 

enry Diibs, a member of defenders’ firm, and that the 
alleged invention of pursuer contained nothing new or 
valuable that was not contained in this invention of Mr. 
Diibs. After hearing proof, the Sheriff pronounced an in- 
terlocutor, finding that in 1868 the petitioner obtained letters 
patent for the invention or “improvement in tools or ap- 
paratus for expanding and cutting tubes and metallic rings, 

art of which improvement is applicable for withdrawing 
erules from the end of boiler tubes,” and that these were 

dated 18th February, 1869; that the respondents, without 
obtaining authority or license from the petitioner, had in- 
fringed the right secured to pursuer by said patent, and 
therefore declared the interim interdict, which had already 
been granted perpetual, and found respondents liable in 
costs. 


Monument to the Late Henry Bell.—A handsome monu- 
ment of Aberdeen granite is about to be erected on the banks 
of the Clyde at Helensburgh, in memory of the late Henry 
Bell, who first applied steam to navigation on that noble 
river: It consists of an obelisk 25 ft. long and 3 ft. square at 
the base, being the largest ever produ at the works from 
one stone. The block, which came from Messrs. Macdonald, 
Field, and Co.’s quarries, at Stirlinghill, near Peterhead, 
weighed 17 tons in its rough state, and as now shaped and 
polished, it has a weight of 11 tons. The obelisk is to be set 
on a series of ao of the same material ; and, with dado and 
plinth, the total height of the monument will be 34 ft. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


MippiesBroveH, Wednesday. 

The Cleveland Iron Market.—Yesterday, at the Middles- 
brough iron market there was a large attendance, but the 
condition of things was unchanged. There were plenty of 
buyers and few sellers, and consequently prices were as firm 
as ever. No. 3 is now quoted at 100s. and 105s. per ton for 
immediate wee ery little iron changed hands, the 
simple fact being that all the makers are in arrears with their 
contracts, and as the shipping season advances there will be 
on this account still greater difficulty in obtaining pigs for 
consumption in the district. There is little doubt that the 
prices will be a little higher. But this “‘ high pressure” state 
cannot continue more a few months longer. Competent 
judges calculate that after the shipping season there will soon 
be a decline in the quotations, and iron will be sold at a fair 
reasonable price. In the finished iron trade there is no 
alteration. There is a remarkably good demand for all kinds 
of manufactured iron, and fair prices are being realised. For 
rails there is an excellent inquiry, and orders are being booked 
at 102. and 10/. 10s. per ton. 


The Mines and the Miners.—After this week the Cleveland 
ironstone miners will not work more than eight hours per 
day. They asked the masters to agree to this proposition, 
but the masters declined. The refusal in this case, sonny 
was a mere matter of form, for the men, all working by piece, 
have the matter entirely in their own hands. The men also 








asked for an advance of 2d. per ton in their wages. To this | P® 


request some of the masters replied that they would increase 
them a halfpenny per ton. The men declined to accept this, 
and adhere to their request for 2d. per ton advance. It was 
believed that if the miners did not obtain a satisfactory 
settlement with the masters they would strike. This they 
are not going to do, but they are going to do what is equiva- 
lent, considering the prosperous condition of the iron trade, 
they are going to restrict the production of ironstone. By 
adopting this course they hope to compel the masters, all of 
whom are under heavy contracts, to oe to the terms they 
propose. It cannot be denied that, although some of the 
mine owners have accumulated stocks, the men have the 
matter in their own hands, because a lock out would be 
ruinous to capitalists at present. If the miners were locked 
out the blast would soon be blown out, and the iron 
and coal trades of the North of England would be paralysed 
in the height of their prosperity. If the owners of mines 
can supply their customers a few months while the miners are 
sti the out put they may get over the matter without 
giving the men any advance, because by the end of the 
pping season there will not be such a pressing demand for 
iron, but if they cannot do that it seems to us that the 
miners will, on this occasion, get their own way, for ironstone 
must be procured at any cost. At various sh in Cleve- 
land branches of the men’s union are being form 
The Coal Trade.—The coal and coke trades of the northern 
counties continue in a hig ay prosp diti 
any price can be obtai or coal and coke which can be 





——<—<$<<—— 
supplied larly at the iron works on Teeside. 
height of this } prosperity the men and boys at the Sar ag 
ham Colliery—about 1100—have turned out on strike be- 
cause the viewer wished to introduce the system of night 
shifts, so that he might work three shifts in the 24 hours 
and thus take advantage of the good times now prevailing. 
There appears to be a disposition on the part of both masters 
and men to discuss matters. They are holding meetings 
and it is hoped they will speedily settle the matter, ; 


Engineering and Shipbuilding.—In neither of these great 
branches of industry is there any change. The greatest ac- 
tivity prevails, and the quantity of valuable work produced 
in the North is something amazing. 








STEAM IN THE NAVY. 
To THe Eprror or Enernetxine. 

Srr,—Having read with much interest the letters of Lord 
Clarence Paget on our late naval disasters, as well as the 
other correspondence that has appeared in the public press, 
and the report of the discussion raised in the House of Com. 
mons on the — of the use of the steam engine on board 
Her Majesty’s ships of war, I hope you will allow me to 
offer a few remarks, not so much on the accidents which 
have occurred, as upon the general economy of fuel on board 
steam vessels. 

The consumption of fuel is certainly a very important item 
in the cost of maintenance of a steam vessel, and the autho. 
rities are, of course, quite right in taking every precaution in 
their power against useless expenditure ; but I do think that 
the Admiralty are quite upon the wrong tack in the policy 
they have adopted ; it seems to me, instead of saving fuel by 
limiting the use of the engines, and so (as the events have 
proved) jeopardising the ship, they had far better begin by 
studying the engines and bringing into use such as are more 
economical. 

I have given this latter subject my careful consideration 
for some years past, and, from actual experience, I can state 
that it is possible and practicable to make engines which 
shall not require or consume more than one half of the fuel 
per actual horse power at present consumed by the best 
marine engines now in use in Her Majesty’s ships when 
working at full power; to accomplish this it is necessary to 
work at high pressure, and I am able to point out a pair of 
marine engines which have come under my notice, and which 
are readily accessible to such of your readers and scientific 
correspondents as take an interest in the matter and should 
like to judge for themselves. The engines I refer to are ina 
vessel at. present working on the Thames; in this vessel the 
steam is regularly used at a pressure of over 200 lb. per 
square inch on the pistons ; the cylinders are thus enabled to 
be made of comparatively small diameter, the steam is ex- 
panded many times, and the consumption of fuel is very 
much reduced, and could be still further lessened by con- 
tinuing the expansion. 

I had an opportunity, also, of recently examining the 
cylinders of these engines, and was quite struck by their 
appearance, the interior being beautifully smooth and burn- 
ished, without a symptom of cutting or scoring, as I should 
have expected to find, judging from the large number of 
failures in cylinders of compound engines of recent manu- 
facture, especially as no oil or greasy substance was used for 
lubrivating the interior surfaces. 

It seems to me that the Admiralty have an opportunity to 
economise without danger, by fitting our large iron-clads 
with engines working with the economy of fuel I have in- 
dicated, and thus Her Majesty’s vessels could be kept under 
steam for double their present working time at no increase 
over the present expenditure for fuel. 

Ihave made my remarks on this subject as brief as pos- 
sible, for tear of trespassing too much on your space, but, 
I hope I have said sufficient to show that there is available 
a practicable remedy for many of the evils complained of. 

Your very obedient servant, 
James Barry, C.B. 
St. Stephen’s, St. Albans, Herts, May 9, 1872. 








Tue New Gas-Genzerator Company.—The prospectus 
is issued of a new company under the above title for pur- 
chasing certain patents for vertical gas retorts, the property 
of Messrs. R. Porter and T. Lane. ‘The capital of the com- 
pany, the shares of which are now quoted at 14 and 23 pre- 
mium, isto be 250,000/. in 10/. shares. Of this sum the 
tentees are to receive 220,000/., of which 80,000/. will be 
in fully paid-up shares. The well-known engineers, Mr. 
George Livesey, Mr. Robert Morton, and Mr. G. W. Steven- 
son, have reported favourably upon the efficiency of the 
patented arrangements. 


Tus Parent Laws.—The Select Committee on the Patent 
Laws have agreed to certain resolutions which they will re- 
commend as the basis of legislation on the subject. They 
state that the privilege conferred by letters patent promotes 
the progress of manufactures by causing many important in- 
ventions to be introduced and develo more rapidly than 
would otherwise be the case ; and it does not appear to them 
that the granting of ogee | rewards could be substituted 
with advantage to the public interest for the temporary 
privilege conferred by letters patent. At the same time, the 
existing laws are defective and require improvement ; 
the Committee think that protection for a limited period, and 
dating back to the time at which it was applied for, should 
only ted for an invention on its nature and particular 
points o —— being clearly described in a provisional 
specification, and upon the report of a competent authority 

t such invention, so far as can be ascertained by such 
authority, is new, and is a manufacture within the meaning 
of the law. further consider that all letters patent 
should be subject to the condition that the manufacture should 
be carried on within the United Kingdom, and that it shall 
be carried into effecitve operation within a reasonable time 


Almost | from the granting of the patent by the patentee or his 





licensees,— Pall Mali Gazette. 

















May 17, 1872.] 


ENGINEERING. 


337 





oo 


THE COAL MINES OF SWEDEN. 


WE are indebted to Mr. C. P; Sandberg for the 
following translation, from the Swedish, of a letter 
recently addressed to the A/tonbladet, by Mr. S. 
Nilsjon, the celebrated Professor of Natural History 
and Archeology, upon the important subject of the 
recently discovered coal deposits of Skane: 


Professor Nilsjon says:—‘‘The reason why I have, for so 
long a time, taken an animated in everything concern- 
ing the Skanian coal fields, is not entirely due to a scientific 
interest in the pose of the numerous and, in a 
logical sense, remarkable strata containing petrifications, 
which occur in this province, but also and particularly be- 
cause I consider the existence of coal in Skane may avert the 
danger now threatening some districts of the province, which 
may be rendered all but inhabitable at a not so very distant 

od. The peat bogs in many places are nearly exhausted ; 
the forests are yearly decreasing ; foreign coal is continually 
rising in price; and our forest laws permit Danes and other 
foreigners here to buy up large and small timber, and im- 
mediately to fell and export it, so that where the traveller in 
Skane, a few years ago, journeyed through dense forests, 
there remain at present nothing but the stumps; all the 
wood has been transported across the Sound. 

Such destruction of forests and carrying away of their 

roduce from the country is prohibited is Doel, and I 
y not know whether it is permitted in any other civilised 
country but this. If the existing state of things is to con- 
tinue, it will not be difficult to comprehend that in a few 

nerations at the ag there will arise a great dearth of 
foel in various parts of this populous province, unless a suffi- 
ciency of native coal can be found to compensate for the ex- 
hausted peatbogs and the forests so carelessly destroyed. It 
ison this account that I, for my part, consider the investiga- 
tion now being carried on for the discovery of coal, and 
which is said to be organised on a new and excellent method 
which reflects great credit on the administration, to be of the 
greatest importance, for this province in particular, and for 
the whole of our common country in general. 

I consider myself, in consequence, called upon to make a 
short statement of what is within my knowledge concerning 
the extent of the Skanian coal fields, and the Sicnatieas of 
rock that are related to the coal-bearing strata. 

The first of the formations belonging to this class is the 
lias-sandstone, which crops up in different sha at various 
places within the province. I will mention, to begin with, 
the sandstone Popa at Héor. . 

In the year 1819 I happened for the first time to discover 
at this place some curious impressions of plants, which experts 
considered to have been the growth of a tropical climate. I 
made annual excursions to this spot, and found there, as 
well as in the clay schist from the coal mine at Héganiis, 
many fresh forms of vegetable growth. These were descri 
and delineated in the Transactions of the Academy of 
Sciences, and by that means became known in foreign 
countries. 

In the year 1824 there arrived at Lund the Professors 
Brougniart, father and son, from Paris, the former a minera- 
logist and geologist, the latter a botanist. They were met 
here by Professor Berzelius, from Stockholm. After having 
inspected the collections here in Lund, and the 


millions of millions in the sea covering this district in remote 


ages past. Sometimes bones were found of vertebrate animals, 
in particular of fishes and gigantic amphibie, such es the 
Mosasaurus, and, as I have reason to believe, likewise the 
Plesiosaurus. 

We then moved more towards the south.. In the southern 
pe of Firs hundred, there is a breeding farm called Tagra, 

longing to one of the Counts Piper. Below the farmyard 
there is a morass, with a pretty large sheet of open water, in 
which jets of spring water are seen to bubble up. This pond is 
remarkable gape of two rivulets issuing from the same, 
one towards the south giving rise to the Allevad river, which 
forms the boundary between the hundreds of ingelsta and 
Herresta, and discharges itself into the Baltic, below Képinge ; 
the other rivulet runs westward, and forms one of the sources 
of the considerable river which courses between the hundreds 
of Firs and Torna, and — its waters into the 
Sound, below Liddekipinge. The Tagra morass consequently 
lies on the summit of the land in this part of the province. 
The water is remarkable on account of the excessive quantity 
of chalk which it contains in solution, and which makes de- 
posits on the reeds or stems of grass which grow in the pond. 
Any rushes or other objects which may have been thrown 
into it will be covered by a thick incrustation of chalk. 
Down towards the valley of the Allevad river there are to be 
found mighty layers of such tufa-chalk, and if my memory 
serves me right, the Benesta church is built of this ma- 
terial. I also remember havin liected, when a student, 
pieces of tufa with many impressions of plants (probably from 
this place) among the ruins of one of the monastic churches 
at Lund. 

At Ramsasa there is a kind of sandstone which, although 
not quite sure, I consider to be closély allied to the lias. One 
kind of sandstone in that neighbourhood is cut into conve- 
nient shapes and sold as whetting-stones, just like the sand- 
stone north of Helsingborg, which it resembles, and which 
appears to me to belong to the coal formation. Further 
down, in the western river side, at the Svenstorp Mill, is a 
aoe of chalk formation, which a geologist, since dead, con- 
sidered to be molass, but which in reality, as before stated, 
belongs to the chalk formation. Still further down, at the 
Mill of Képinge, there ap a thick layer of gravel and 
sand, in which is often to be found whole specimens, though 
without the shell, of the gigantic conch, Ammonites Stobzi, 
which is described and delineated in Petrificata Suecana, 
and of which specimens are sometimes found 6 ft. and more 
in circumference. To the same formation belongs likewise a 
kind of hard sandstone found at this place, in which have 
been discovered fragments of amphibious animals described 
in the Transactions of the Society of Science. From here we 

roceeded down to the sea coast at the foot of Kaseber, 

ills, where I was told coal had been found. Arrived at the 
shore, where these immense sandhills terminate abruptly, we 
discovered on the margin of the sea pieces of strewn 
about, which at the first glance Mr. Bald thonght were 
English, and the remnants of some coal-laden vessel which 
h rished on the coast; but a blacksmith who lived in the 
neighbourhood and came down to us, related that he had for 
many years worked his forge with coals which he had at this 
place fished up from the bottom of the sea, and that at low 
water he could see the coal bed; he also assured us that he 
had followed this bed, extending below the surface of the sea, 
underneath the sandhill. . 

It is evident that the coal formation of Bornholm is a con- 
ti of the Skanian ; it runs in the same direction, with 








ounger 
Brougniart ~~ copied several fossil plants, we on fed 
to Hoér, where the cuttings in the rocks were searched, 
and some objects of interest obtained. Afterwards we went 
down the country to Cimbrishamn, where a remarkable piece 
of sandstone was investigated. Everywhere the formations 
of rock encountered were defined by the elder Brougniart, 
according to the system which he published a few years 
afterwards in his work, “Tableau de Terrains, &c.,” Paris, 
1829, Afterwards we returned to Lund, and thence to 
Hoganiis, where the coal-bearing strata and the schist, with 
impressions of vegetable forms, were examined. In reference 
to this journey, the younger Mr. Brougniar‘ published during 
the same year his ‘“‘ Observations sur les végéteaux fossiles 
dans les grés de Hédér,” and he afterwards included this 


similar and in the same manner accompanying strata of sand- 
stone, clay, iron-clay, as with us. It woul wiry’ to me 
very strange, therefore, if the said formation should be inter- 
rupted here in Skane on so long a 8 as seems to be 
supposed, and then reappear again in the same direction on 
an island in the sea. Trt am not mistaken, it was ef a 
short time ago the opinion prevailed that the coalfield of 
Skane was limited within Luggude hundred. It has been 
found, subsequently, that this field extends as far down as 
Esléf in the hundred of Harjager, and I cannot see any 
reason why it should not extend still further south. 

True it is that there are present sundry silurian and other 





treatise in his “ Prodrome d’une histoire des végéteaux 
fossiles (1828).” 

Two years subsequently, the administration of the Héganiis 
colliery, sitting in Stockholm, resolved, on a proposal to that 
that effect, brought forward by the then Councillor of State, 
Count B. B. von Platen, to engage an English mining en- 
gineer, in order to furnish the administration with informa- 
tion as to the Skanian coals. Mr. Robert Bald, being applied 
to, undertook to come here, and when it then became a ques- 
tion who would be willing to accompany Mr. Bald on his 
tour of investigation through the province, I was pro 
for this office by Berzelius, and met Mr. Bald by appoint- 
ment at the estate of Saibyholm, belonging to the General- 
Baron Cederstrém, where Count Platen and others had 
already arrived. At Helsingborg, Mr. Bald and Mr. D., of 
Uhr, Peery. and thence we proceeded to Héganiis, where 

- Bald descended into the mine and investigated the cir- 
cumstances in all their bearings. I think I remember that in 
a shaft which was opened, the bed rock had been reached, and 
I obtained a ae of it with galena, exactly like that at 
Gladoax. In the bay off Jonstorp I also saw, at low water, 
rock formation which appeared to me to be primeval. 

After Héganiis we visited Helsingborg, where coal had 

out of the sea, to the north of the town. Thence 
Kropp, Raus, Mérarp, Bjuf, Bosarp, Billes- 
Wallakra. At all these places small quantities of coal 
been got at, or some pat mine, formerly worked, had 
been closed up, as for instance at Bosarp, where poor women 
went about Picking up bits of coal. I remember seéin 
scattered pieces of the fireclay, as well as of a liver-coloured, 
iron-mixed clay (thoneisenstein), which had been dug up 
along with the coal. We also visited Hédr and the country 
round about, and subsequently paid a visit to the Ifsjé Lake, 
where we examined the peculiar chalk formation of the whole 
of this neighbourhood, consisting solely of more or less broken 
shells, mussels and corals, which had lived in numbers of 





t rock formations, but at no place do - occupy the 
whole width of the main run, so that they could prevent the 
coal formation from reaching on past them. But as before 
remarked, where coal seams exist in these parts, they are 
most probably covered by immense layers of alluvial and 
diluvial deposits, as well as with chalk, and are therefore 
difficult to discover. 

For my own part, I consider it to be most probable, whether 
the coal indicated by the blacksmith of Kiseberga exists 
or not, that our Skanian coal formation, which to the north 
of Helsingborg reaches out into the Cattegat, and to the east 
of Ystad seems to lose itself in the Baltic, has been created 
in remote ages past by an immense flood or other inunda- 
tion of water, which passed over the whole of Skane, south of 
the southern ridge, with extensions in some places, and more 
or less deep, basin-shaped ponds in others. ? 

All at present known of the Skanian coal formation be- 
longs to the lias period. ’ 

There exists, however, in England exactly the same kind 
of lias coal as the Skanian, which we know at present. — 

In the year 1836, when I was in London for the first time, 
and one evening returning home to my lodging from the 
Geological Society, I happened to enter a narrow street 
where a dealer in minerals had exposed, outside his shop, a 
lot of stones with labels affixed. On looking at them I found 
on the stones fossil impression of plants, and on the labels 
some of the names which I had given to the Skanian plant- 
impressions. I at once purchased the whole collection, and 
I have it still. On arrival home, I found that all the fossil 
plants were the same with those which had been discov 
at Hédr and Héganiis. On the labels is printed the name of 
pe apn At Whitby, also, there is said to be a mine of 
similar coal. ; 

It might have been these which Mr. Bald referred to in 
speaking of his splint coal in Scotland, for Scarborough is 
situated on the east coast of England, a good bit to the 
south of the Scottish border. 








by this, that the schist clay 
fossil 
doubt 
equally rich in coal. 


on the above subject in your issue of 
— ue the subject as far as 
on ‘—6 


The Skanian mine of ee Eslip, I only know 

f at t Fe is the richest in 
nts which I have met with hitherto. It will no 
interesting to know, at some future time, if it is 


Lund, March, 1872. Sven Nitsyon. 





ON THE ANGLES OF CROSSINGS. 
To THz Epiror or ENGINEERING. 
S1z,—I h obli b inserti f tes 
am much obliged by your — at ee 
to “ Crossings 


Before doing so, however, allow me to correct a mistake in 
Fig. 6. The “ 25,04" ” should have been opposite to the 
ladee’” as rinted 


“ Heel of Switch,” and not the “ Point of B 


_ As the method now to be given of working out “ Cross- 
ings on Curves” depends to some extent on the following 
Pr yy) O bos trisbpls ani let BD cular 
17 a triangle and let be a perpendi on 
the base, then: ‘ 
Ap—po=—(AB + BC) (AB—BC) 
AC 
A B°=D B?+A D* 
BC*=D B?+C D2 
-*. AB*?—BC?2=AD2—CD 
(AB+BC) (AB—BC)=(AD+DC) (AD—DC) 
. (AB+BC) (AB—BOC)_apn DC 
oe AG = —_ ° 








° FIGJ. 





t) c 


And, now, having the sum and difference of two quan- 
tities, we can find either of them ; thus supposing B C greater 


AB: 
AC+(AD—DO)_gp gpg hC— (AD—DO)_an 
2 2 
This proof, I know, is given in some editions of Euclid, 
a oe it may not be generally known I have given it 
in full. 





Crossings on Curves which Reverse. 
Case 1. When the curves cut one another, having the two 
radii and gauge given, to find the spread of, and perpendicular 
distance from, the initial point of the curve to the crossing. 








c 


F/o|¢ 
Let A B and C B (Fig. 2) be the given radii, it is required 
to find the spread of crossing B and the distance BD. Sup- 
pose A B be the larger: 
ap—pc=-(AB + BC) (AB— BO) 








AG 
Ap=40+(D—DO gpagp =AC=AD—DO) 





/(AB+AD) (A B—AD)=DB. 
It can be proved that angles, A+C=the angle of the 
crossing thus: Produce C B to E, and from B draw the B F 
and BC tangents to the curves. Then the angles, F BE 
and A BG are equal; deduct from each the common angle, 
ABF, and there remains the angle, AB E=angle, F BG; 
but AB E=the angles, A+C; therefore A+C is equal to 
the angle of the crossing. Then 
D B_sin. DCB 
cB =angle of crossing. 
DB_.in. BAD 

AB 


The spread being found in ratios as before explained. 
Were the two radii, A B and B C equal, of course the work 
is lessened to an immense extent, as may easily be seen. 
Case 2. Given the spread of crossing one of the radii and 
the gauge. to find the other radius and the perpendicular dis- 
tance (Fig. 3.) 


FiG.3. 





A Cc 


1"| 

e 
Let AB be the given radius; ABE is the angle of the 

crossing. : . 
Produce C B to E, and draw AE at right angles to it. 
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Then in the triangle, ABE, we have the three angles and 


the side, A B. 
ABxsin. ABE=AE. 
ABxeoos. AB E=B E. 
Now let C B, the radius required=r. 
Then in the triangle, A C E, we have 
(A G+r)? =A E* +(B E+r)*. 
From this we get 
_AE*+BE*—AG*_AB*—A G? 
2(A G—BE) 2(A G—B E)’ 
or calling g=the gauge. 
ad pag (AB+AG) 


2A G—BE)’ 
The distance, D B, may be found thus, D B=" tat 
Case 8. Given the spread of a crossing. It is required to 
have the curves ing this ing of equal radii to find 


them, and also the perpendicular distance as before. 
In this case we have each of the angles, F and E, given 


and the gauge (g) (Fig. 4). 
rica/ if 











ABC 


Join D C and draw D B perpendicular to F E. 
Then A B=B C=} gauge—let this equal g’. 
In the triangle DC B the angle BC D= a . 

BCxtan.BCD=BD 

let ED=r=F D 
r?=B D* + (r—g’)? 
a D?+9/2 a. B D?+ 9" 
wien 9 
I shall now give a few methods for calculating crossings 

on “curves running in the same direction.” 


Then, 


Pog 


A FIGs. 


aaa, 
"ie 


\ 


WA ~ 


2. 
| a 


A F 
Let B be acrossing caused by the intersection of two curves 
H Band A B (Fig. 5), ranning in similar directions. It is 
required to find the spread and distance F B the two radii 
DB and CB being known. Let CD be greater than C B. 
BE—F p—(BC+C D) (BC—C D) 

















D 
Ep=5D+ meg and E pa >—Os*D) 





7 (BO+BE)(BC-BE)=CE 


Bo” Nat. sin. C B E=angle of crossing 


Case II. Having given one radius and the spread to find 
the other radius and distance to crossing. 

Let D E be the given radius and C B H, the given angle, 
required the radius C B and the distance B H (Fig. 6). 





ad 


G 


Produce B C to Gand draw D G at right anglestoit. Let 
BC=r and letg=gauge 








G D=C Dxsin. GC D 

C G=CDxecos. GCD 
GC=BG-rand DC=DE-r 
(D E—r)?=G D?2+(B G—r)? 

.*.2BG .r—2 DE r=G D* +B G?—D E*=D B*—D E* 
.*. DE r—2 BGr=D E*—D B* 
(DE+DB)(DE—DB) (gD E+DB) 

candied 2(DE-BG) ="2(D E—B G) ° 
The radius having now been found, the distance, H B, may 
be found in the way before mentioned. 
Case III. Given one of the radii, and the distance to the 
crossing, to find the spread and other radius. 








EA F c D 


Let the radius, D B, be given, and also the distance, B F 
to find the angle, C B F, and the side, C B. 


/(D B+B F)(D B—BF)=DF 
¢ DE-DF=FE. 





EF 
Join EB, then BP = 2. tan. EBF, and FCB= 


BF 
2EBF; aloFCB=CBD+CDB. But jy =sin-CDB 


and CBD=FCB-CDB=the spread of the crossing 
required, and the radius is found thus =" 574 = C B= rad. 

These are the more common applications of this class of 
crossings. 

No matter how many parallel lines of rails a curve crosses, 
the spreads and distances are found in a similar manner, one 
or both of the radii of course being altered for each crossing, 
and I think this needs no explanation. It may be required 
sometimes to find the distances along the rail on the curve, 
and the speediest way of doing this is to take the aliquot 
parts of a circle ‘to radius 1 for each degree, minute, and 
second of the angle subtened by the arc, and to multiply the 
length so found ty the radius of the case in hand ; tables 
for this purpose may be found in nearly all logarithm books. 

The following sale should also be noted. ‘For crossings 
of the same spread, whether formed by the intersection of a 
straight and a curve, or by two curves, the perpendicular 
distance to the initial point of the curve dees not vary.” 
This rulé does not apply to cases where, for instance, there 
are two straights forming the crossing, and one or both meet 
by being curved, or vice versd. 

I shall now conclude by giving methods of calculating the 
heels of switches on curves. 

Take first the case of curves running in similar directions: 

_ Let E B and E G represent those curves, and let B G=the 
distance required between the inside of the, flanges of the 
rails at heel of switch (Fig. 8). 





e} F c ° 


Let B G be taken in line of larger radius, as it is easier in 
calculation, and were it taken in line of C G, there could be 
no appreciable difference. 

Calculate GK and C K as before shown, and also GF as 
before shown, in Case I. of the latter division of this paper, 
it is quite unnecessary to go over these again, and I proceed 
to discuss those on reverse curves. 

Let A D and C E be the respective radii of the two curves, 
and let DE be the required distance at heel of switch 


(Fig. 9). 





A 
HG SB 


my the point D draw DF 

AC in F, DF is also equal to C E, as 

9 ; with radius, F D, and centre, F, d 
H, cutting A C in H, draw D G perpendicula 





the distance adirbadanal 
of course, bei i required ; this may be 
shown in ao deans already proved. 7 Se fund os 

It must be noted that the radii used in calculating for 
distances to heels of switches, should be the distance from the 
centre to the middle of the gauge, so as to get a distance 
which a for the heels on both rails, as these are 
usually p opposite one another. 

These may be set out by the method before given, that ig, 
by the laying out the distance along a tangent to the initial 
point of the curve, and placing pegs on coak side. 

methods require no one to burden himself with 
formule, as they are mere adaptations of simple problems in 
Euclid and trigonometry. 

I fear I have encroached rather much on your 
already to be able to say more on the subject at present, but 
I hope soon to be able, with your permission, to give a few 
more intricate cases. 
ws some of your readers may find these of practical 

ue, : 

I remain, yours truly, 
J. A. Jowzs, 

Glasgow, May 6, 1872. 

P.S.—Before sending you my last letter on the above sub- 
ject, I had only time to glance over my former paper, and I 
notice the following errors : 

In Case II., E DxXnat. sin. E DG should be 

G Dxnat. sin. ED G=GE; 
A Dust. tan. A BD, should be 
AB 
A Ding, tan. ABD; 
AB 


and in Case IIL., 


also in numerical example of Case I., 5°.43.48” 


should be 


944.4 
By inserting the above I shall feel obliged. 








ENGINES AT THE INTERNATIONAL 
EXHIBITION. 
To rus Epiror or EnGInesErine. 

Srr,—On page 229 of your issue of the 3rd inst., in describ- 
ing the engines employed as a motive power in the scientific 
department of the International Exhibition, you mix us up 
with a vertical — by Messrs. Hughes and Kimber, by 
saying “there is a 12 horse power vertical engine by Hughes 
and Kimber, with a Davey-Paxman boiler attached.” On 
this point allow us to set you right, and no doubt our friends, 
named above, will feel as obliged as ourselves for the correc- 
tion. 

Our 10 horse power Davey-Paxman vertical engine and 
boiler with patent adjustable baffle plate and feed-water-tank 
heater is intact, and placed in the engine room at the end of 
the annexe, intended for theexhibition of scientific inventors. 
This is the only Davey-Paxman boiler to be seen in the Ex- 
hibition. By giving publicity to this you will confer a 
favour upon 

Davery, Paxman anp Co. 

Standard Iron Works, Colchester, May 9, 1872. 





MrgAMICHI.—Miramichi, as a point of departure for Europe 
in connexion with the Intercolonial Railway, is nearer to 
Europe by 82 miles than Halifax, the distance being 2433 
miles in the case of Halifax, while it is only 2351 miles in 
the case of Miramichi. The land route from New York, 
Chicago, or Montreal, is also shorter to Miramichi than to 
Halifax by about 300 miles. 


Poytoon Bripes over THE Hooguiy.—Andrew Handy- 
side and Co., engineers of Derby and London, have received 
from the Indian Government the order for the superstructure 
of the Pontoon Bridge over the Hooghly, at Calcutta. There 
are two bow-string spans of 180 ft., and other spans of 100 ft. 
and 80 ft., making up the total length of 1528 ft. The total 
weight of iron is 872 tons. The contract for the pontoons 
was let some months ago. Mr. Leslie, of 8, Victoria- ‘chambers, 
Westminster, is the engineer. 


Tue Institution or Crvit Enoingers.—At the meeting 
of the members of this Society on Tuesday, the 14th May, 
1872, Mr. Hawksley, president, in the chair, eleven - 
dates were balloted for and duly elected, including one 
honorary member, viz., Dr. John Percy, F.R.S., one member, 
viz., Mr. George Henry Bayly, resident engineer, Bombay, 
Baroda, and Central India Railwa , Bombay; and nine 
associates, viz., Mr. John Henry Holland, Adelphi ; Mr. 
Charles George Kleberg, y aony aguee for the Riga- 
Mitau, &c., Railways; Mr. George Brooke Muriel, — 
and manager to the Ottoman Gas Com y;_Mr. iepry 
Rigg, P.W.D., India; Mr. Edward de Romaia, : t 
engineer, Madeira and Mamoré Railway of Bolivia; Mr. 
Arthur Shanks, Caleutta ; Mr. John Wade, borough surveyor, 
Barnsley ; Mr. Charles Robert Western, Stud. Inst. C.E., 
Lambeth ; and Mr. Thomas Plantagenet Bigg Wither, Tun- 
bridge. During the session just concluded, the elections a. 
comprised 8 honorary members, viz., H.I.M. the Eager of 
Brazil, H.R.H Prince Arthur, K.G., and Dr. J. Percy, F.R.S. ; 
22 members, and 115 associates (16 of the latter having pre- 
viously been students). In the same period the coun have 
tnnutened 17 tes to the class of members, have 

t i and have admitted 


A Sat 





to the register, 

64 > On the other hand, by on Cc 
tion, the Society has lost 1 honorary member, 1 
11 associates, ona 6 students. At the close of the last inca 
year, on the 30th of November, 1871, there were on the 
books 14 honorary bers, 724 bers, 1048 associates, 
and 203 students, making in the aggregate 1989: now S 
numbers of the several classes are 16, 757, 1136, and 2 
respectively, showing a gross total of 2155, and a net effective 
increase in one session at the rate of 8} per cent. 




















May 24, 1872.] 
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EXPERIMENTS AND RESEARCHES OF 
THE EFFLUX OF ELASTIC FLUIDS. 
By GEoRGE WILSON. 

(Continued from Page 323.) 

EXPERIMENTS MADE BY Mr. WILLIAM Frovupe, 

M. Inst. C.E. 

170. THESE experiments are given in a paper 
which was read June 15th, 1847, at the Institution 
of Civil Engineers, and entitled, ‘‘On the Law 
which Governs the Discharge of Elastic Fluids under 
Pressure, through short tubes or orifices. By 
William Froude, M. Inst. C.E.” It would appear 
from the text of the paper that Mr. Froude had 
conceived a new theory for the velocity of the efflux 
of elastic fluids, based upon the assumptions stated 
in the following extract from Mr. Froude’s letter :— 


“The compressed fluid must expand as it issues; as it ex- 
ds it must acquire additional velocity, and the mechanical 
action by which the additional velocity is imparted to one 
rtion of the fluid, must, pro tanto, retard, or form a 
Peduetion from the velocity of that which follows it. With 
a non-elastic fluid, a particle, to which velocity has been 
imparted, will continue to move inertly: but with elastic 
fluids the case is very different; motion cannot even com- 
mence in one particle till the contiguous particle in the 
direction of motion has relaxed its pressure, and this can 
only be when it has more or less expanded ; for the elasticity 
being an active pressure, and not a mere inert resistance, 
will, in virtue of that activity, exercise its propertyin ever 
direction, and push backwards as strongly as forwards, and, 
therefore, will not make way for the particles which would 
follow it, unless its own density is reduced below theirs. 
The fulcrum, so to call it, on which it exerts its action, so as 
to cause a reaction, is its own weight, and that of the par- 
ticles which precede it ; and, in fact, if a given icle could 
expand, sine limite, without reduction of its elastic force, it 
would hold an equal force in continual equilibrium.” 

171. Mr. Froude shows by his theory, that elastic 
fluids under pressure cannot flow into a perfect vacuum, 
and he states that instances of the proportionate 
velocity at different degrees of vacuum, might be 
given as follows : 


“Taking the velocity with a vacuum of 15 in. (of mercury), 

as say 15, the velocity at 
10in., or at 20 in. would be 14.14 

gs 25 » 11.18 

2 ” ” 28 ” ” 7.48 

(being about half the maximum) 

lin. or at 29 in. would be 5.39 
That is to say, with an aperture which would discharge 15 
cubic feet per second in the first instance, the discharge in 
each of the other cases would be the corresponding figure in 
cubic feet. 

“The general features of the theory, as applied to the 
discharge of air into partial vacuum, seemed to admit of 
ready verification by experiment. The conclusion that the 
rate of discharge should be slower at the higher degrees of 
vacuum, than at its medium point, instead of exhibiting a 
regular increase throughout the scale, as had been sup 
by the old theory, seemed to mark this form of experiment 
as one which would afford a glaring contradiction, or a 
glaring confirmation,-of the law. Accordingly the atmo- 
spheric apparatus on the South Devon Railway, to which free 
access for the purpose was — granted Ny Mr. Brunel, 
was at once appealed to, and yielded results singularly coin- 
cident with the deductions of the theory, both in general 
character and on quantitative analysis. 

“The capacity of the receirer was about 1000 cubic feet; 
the apparatus used, varied from a single aperture 0.68 dia- 
meter, to four apertures of 1} in. each; the vacuum obtained 
= as high as from 27 in. to 28 in. 

“The first experiments were tried by noting the descent of 
the mercurial column after stopping the engines and opening 
the apertures, marking the positions occupied by the top of 
the column at successive small intervals of time; but as this 
method became difficult of execution, and rather uncertain 
in itself, when the large apertures were used, owing to the 
rapid descent of the column and the irregularity of its motion, 
consequent on its adhesion to the sides of the tube, an indi- 
cator was subsequently used in the manner already described ; 
the paper cylinder being made to revolve uniformly by clock- 

ork, and the pencil marking on it the declension of pressure.” 
_One of the series of a made by Mr. 
Froude is given in Table X XIX. extracted from the 
Minutes of the Proceedings of the Institution of Civil 
Engineers for 1847, vol. 6, page 382. 

173, Mr. Froude’s method of experimenting, thus, 
consisted in nearly exhausting the air out of the 
receiver having a capacity of about 1000 cubic feet ; 
and, then, causing air from the atmosphere to flow 
ito it through apertures made in plates. The 
pressures of the air inside the receiver were noted 
at certain intervals of time during the efflux, from 
which data, Mr. Froude calculated the quantity and 
Velocity of the efflux of air for those intervals of 
time noted. 

This method of experimenting was similar, on a 
San scale, to that adopted, and published by MM. 
‘ t-Venant and Wantzel eight years, and, also, 

y Professor Graham one year, previously. The 
results obtained, were, somewhat similar in all the 
pete MM. Saint-Venant and Wantzel had, how- 
ver, subsequently satisfied themselves, in making 
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further experiments upon varied conditions, that 
the results obtained oe ‘*had no more reality 
than they had of probability,” as stated in para- 
graph 145, page 291. 
TABLE XXIX. 
| 
alm |, ba [PEP [pee 
— 
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Ss se°>§ & &, 8 [Tov klS oun 
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28.1 | 

391 27.0 1.1 0,22 8.25 | 9.89 32.81 

892/ 956 | 14 -28 | 10.50 | 

893 23.9 1.7 34 | 12.75 13.77 30.80 

~e 29.9 1.7 84 | 12.75 

895| 993 | 19 88 | 14.25 

396 18.5 1.8 36 13.50 16.69 26.28 

397] 65 | 20 40 | 15.00 

398 145 2.0 40 | 15.00 | 17.19 24.73 

899 12.8 1.7 384 | 12.75 

400) 4 1.7 84 11275 | 16.85 21.78 

401) o4 2.0 40 | 15.00 

402) 74 1.7 34 | 12.76 

403) | 5.9 1.5 30 {11.25 | 1421 16.13 

404) 45 1.4 28 | 10.50 

405] 9, | 12 | .26 | 9.00| 11.59 | 12.89 

(1) (2) (3) (4) (8) (6) 

Capacity of the receiver was 1125 cube feet. 

The edges of the efflux apertures were rounded off with a 
file, and were four in number 1.08 in., or 0.09 ft. diameter= 
4x .00636 ft. super.—0.02544 ft. 

174. Neither in the reduction of the experiments, 
nor in the discussion of the subject which followed 
the reading of the paper, did Mr. Froude make any 
reference to the fact, that the omission of the effects 
due to the great changes.of the temperature of the 
air operated with in the experiments might more or 
less have caused the paradoxical results obtained. 
Mr. Froude states, as follows, his reasons for not 
taking the effects of temperature into account as 
were known at that time. 








‘¢ Tt is necessary here to observe that for the sake 
of simplifying the subject, several circumstances of 
admitted, though inferior importance, such as the 
loss of elasticity by cooling on expansion, and the 
friction of the air, have been neglected in its con- 
sideration. The former of these is not sufficiently 
ascertained to admit of strict application,* and the 
admission of either of them into the discussion 
would, in the present stage of the question, in- 
troduce much complexity without adequate advan- 
tage; for, indeed, it frequently happens that a theory 
which, although imperfect, admits of easy applica- 
tion without material error, is preferable to one 
which, though rigorously correct, is troublesome, 
and is productive of error from the multitude of 
considerations involved.” 

175. If due consideration be given to the effects 
resulting from changes of samperstere, the para- 
doxical results obtained from the experiments are 
easily explained. In the operation of exhaustin 
the air out of the receiver having about 1000 cubic 
feet capacity, from the atmospheric pressure to that 
equivalent to about 2in. of mercury, the temperature 
inside would be lowered equal to the units of heat 
obtained in dividing the foot pounds of work done 
by 772, the mechanical equivalent of heat, less the 
necessary correction for the heat absorbed from the 
external atmosphere and metal of the receiver. At 
the time of stopping the engines and openin 

the efflux apertures, the atmospheric air woul 

flow into the receiver and mix with the air, con- 
siderably lowered in temperature, which was left 
inside; and the inflowing air would come in contact 
with the whole of the interior surface of the receiver, 
also having a greatly reduced temperature. On the 
other hand the air flowing into the receiver would 
generate inside the latter, the heat equivalent to the 
work done in annihilating the velocity of the atoms: 
that heat would be equivalent to the foot pounds of 
work represented by the weight of air, flowing in a 
given time, lifted to the head generating the velo- 
* Dr. Joule’s experiments “On the Changes of Tempera- 

ture produced by the Rarefaction and Condensation of Air,” 

made for ascertaining the mechanical equivalent of heat, are 

published in the “ Philosophical Magazine” for May, 1846, 








city. The elasticity of the air inside the receiver, 
irrespective of the volume of air flowing in a given 
time, would be affected by those different tempera- 
tures ; and as the lowered temperature of that air 
and metal of the receiver in comparison with the 
temperature of the atmosphere, at the commence- 
ment of the efflux, would represent a considerably 
greater number of units than the units of heat 
generated by the inflowing air, the elasticity of the 
air inside the receiver would be slowly increased ; 
and, consequently, the pressures ‘indicated by the 
mercurial column would Je /ess than those due to 
the real volume of influx for a small interval of 
time, on account of such changes in temperature. 
As the influx continued more heat would be rapidly 
generated in the annihilation of the momentum of 
the air, and a moment would arrive when the tem- 
perature of the air inside the receiver would be equal 
to that of the atmosphere; the metal would not 
radiate and absorb heat so rapidly, but that from 
the commencement of the efflux to that moment the 
pressure of the mercurial gauge would have indicated 
dess volumes of influx than those which would have 
been indicated had there been no loss of elasticity 
from the effects of reduced temperature ; but after- 
wards the excess of the units of heat generated by 
the influx would increase the pressure of the air in 
the receiver more rapidly than would have resulted 
from the volumes of air flowing into the latter, had 
there been no generation of heat due to the annihi- 
lation of the momentum of the air. In addition to 
such effects there would be those, also, operating 
during the influx in consequence of the decrease in 
the effiux from that due to theory under increased heats 
of pressure, a8 Shown by the summary of experiments 
at pages 226 and 227. 

176, Referring now to the annexed Table XXTX,, 
we can trace approximately the effects of the distur. 
bances as above explained. 

In experiment No, 391 the mercury in the gauge 
fell during 5 seconds from 28.1 to 27 in. as given 
in column 1, The experimental influx was only 
9.89 cubic feet as given in column 5, in comparison 
with 32.81 cubic feet the theoretical influx as given in 
column 6. In this experiment all the disturbing 
effects act at a maximum in causing the experimental 
to be below the theoretical quantity of influx. First, 
is the effect of the lowered temperature of the air 
(remaining in the receiver after exhaustion) and 
metal acting in retarding the increase of elasticity 
and pressure due to the volume of inflowing air. 
Second. The decrease in the volume of influx due to 
the contracted vein. The influx apertures were cut 
out of the plate with their edges rounded off with 
a file. Third. The decrease in the volume of influx 
due to the head of pressure varying from 27° to 
28.1in. of mercury, as shown in the summary at 
pages 226 and 227. 

‘Passing on to experiment No, 398, the mercury 
in the gauge fell during five seconds from 16.5 to 
14,5 in, of mercury. The experimental and theo- 
retical ‘ibeiin 4 lien were respectively 17.19 
and 24.73 cubic feet. In this experiment the heat 
generated by the inflowing air (from the com- 
mencement), in the annihilation of its momentum 
has caused, combined with the effects due to de- 
creased heads of pressure, a considerably less dif- 
ference to exist between the experimental and 
theoretical volumes of influx in comparison with that 


& | which resulted in experiment No. 391. 


In experiments Nos. 400 and 403, the experi- 
mental volumes of influx during five seconds are 
respectively 16.85 and 14.21 cubic feet, being a 
considerable less decrease in proportion to the 
decrease in the corresponding theoretical volumes 
of influx, which shows that the heat generated by 
the annihilation of the momentum of the inflowing 
air had caused an effective increase in the elasticity 
and, consequently, pressure of the air inside the 
receiver. Lastly in experiment No. 405 the ex- 

erimental volume of influx, 11.59 cubic feet during 
five seconds, indicates a greater rate of fall in com- 
arison with the experiments subsequent to No. 
398, and which shows that the heat generated inside 
the receiver in the annihilation of the momentum 
of the inflowing air was at that time being more 
rapidly absorbed by the metal of the receiver and 
radiated externally. 

177. These explanations as to the paradoxical 
results given by Mr. Froude in support of what he 
terms a new theory apply to the experiments made 
in a similar manner by MM. Saint-Venant and 
Wantzel described at page 291, and also by Profes- 
sor Graham at page 323. 





vol. xxvi., page 369.) 
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NOTES FROM PARIS. 
Pant, May 20, 1872. 
Partstan Ratiways. 

Tue question of Metropolitan railways fer Paris which 
has for some time occupied public attention, and to which 
we have several times referred, has lately entered upon a 
new phase. 

The Council-General of the Department of the Seine, has 
just arrived at two decisions, which should lead te prompt 
action on this important subject. The council charges 
the Prefect of the Seine to act with two commissions of five 
members each, nominated by the council-general to con- 
sider the concessions required for two groups ef railways 
—underground, and tramways. 

The schemes and the applications for concessions should 
be reported upon in six months, and the works should be 
commenced a month after the approval of the projects. 

The group of railways to be conceded comprises : 

1. A line running from the Bois de Boulogne to the rail- 
ways of Vincennes and of Lyons by the inner boulevards. 

2. A line from the Boulevard Sebastopol, opposite the 
Halles Centrales, and connecting with the ceinture railway, 
on the right bank of the Seine. : 

8. A lime leaving the ceinture railway on the left bank 
of the Seine, near Montrouge, and running to the Orléans 
railway. 

4. Lastly, two junctions between the preceding lines. 

These lines would connect the passengers stations of the 
Weatern, the Northern, the Eastern, Lyons, and Orléans 
railways, and would join with them, directly, if possible, or 
at all events by branches. 

The eoncessionaries will be required to execute immedi- 
ately that part of the first line comprised between the 
Western railway station and the Lyons railway station. 
They will only be required to complete the rest of the réseat 
when the section being worked realises 10,0007. per mile per 
annum of gross receipts. 

The group of tramways comprises 19 distinct lines—lines 
in the interior and the exterior of Paris. These two classes 
may be conceded separately, but in this case the service will 
have to be made in common over both systems, without any 
break of traffic, and the rates of fares will have to be the 
same, 

WaAronnG AND VENTILATION. 

The prison of Mazas is built upon the cellular system, 
and includes 1260 cells adjacent to and independent of 
each other, arranged along six arcs of a circle, and separated 
by radiating corridors 260 ft. long. These corridors are 
open to the roof, and three tiers of cells rise one above the 
other on each side of the corridors, access to them being 
obtained either from the corridors on the ground floor, or by 
balconies on the higher ones. The corridors and balconies 
are besides in communication with a central observatory, 
from which they radiate. 

It is necessary to maintain in the solitary chambers a 
suitable temperature at all times, while the air must be con- 
stantly renewed. 

The manner in which this was imperfectly effected 
twenty years ago, when the prison was built, is as follows : 
In the cellars of the central observatory, warming 
apparatus were established which were intended to produce 
the necessary warmth throughout the building. Steam 
being employed for this purpose, it was easy to distribute it 
in every section of the prison. The steam was led to 18 
reservoirs of water, corresponding each to one story of the 
six galleries. The water from each reservoir distributed 
the heat it had received by means of a circulation effected 
by coils of pipes running from and to the reservoirs along 
the face of the cells in the gallery. 

The air of each corridor was put in communication with 
that of each cell, by openings in the wall. The exit is 
made through the seat of the closet with which each cell 
is furnished, and, falling by the discharge pipe, enters a 
system of pipes which terminates at the base of a high 
central chimney, rising above the roof of the prison, A 
fire is kept always burning in connexion with this chimney, 
which maintains a constant current through each cell. 

This method of warming and ventilation, established in 
1849 by M. Grouvelle, is now eonsidered as imperfect, and, 
as after twenty years’ service, it requires considerable 
repairs, it is preposed to make radical alterations in it. It 
is stated that the cells are never either thoroughly nor 
sufficiently warmed; that in the winter a temperature of 
58.60° Fahr. is with difficulty maintained, and that the warm 
air never fills the cells. 

These deticiencies may be traced to the following causes: 
the length and diameter of the warm-water pipes which 
form for each cell the heating surface for the air introduced 
is totally insufficient. The pipes are horizontal, and this 
arrangement is badly adapted for the exchange of tem- 
perature between the water in the pipes and the air sur- 
rounding them. Lastly, the air, more or less warmed, 
scarcely penetrates to one-half the depth of the cell, and is 
directed diagonally from the opening in the wall into the 
seat of the closet, down which it flows without passing 
around the chamber. 

A competition has been entered into between four makers 
of warming apparatus for the necessary alteration, the 
highest estimate being 60007. A committee of five members 
was appointed to select among these various projects that 
which appears the best. This committee has just reported, 
through M. E. Trelat, architect-in-chief of the department 








of the Seine, im favour of M. d’Hamelincourt, an engineer 
well known for work of this class. M. d’Hamelincourt 
supplies the heating surfaces of the eells by steam, whieh 
he distributes in a novel manner. He places them in the 
angle of the cell oppesite the eloset, where he has a 
vertical tube, which has an open mouth near the ceiling. 
This tube communicates at the bottom with a channel 
running horizontally the length of partition wall betyreen 
the cells, and opens into the gallery. In the channel 
already made in this gallery are steam pipes in communica- 
tion with the central generators with branches in their 
main pipes corresponding to the number of cells.* The 
air penetrates from the galleries into the channels from 
the cells, then mounts in the vertical tube, and enters the 
cell near the ceiling and the window, whence it spreads 
itself, and travels diagonally to the seat of the closet, after 
having circulated around the chamber. 

The main corridors are heated by the introduction of 
warm air, which is taken from the purest parts around the 
prison ; and this air, taken thence into the cells, is thus as 
pure as possible. 

The draught of the chimney instead of being maintained 
by an open fire, is obtained by a fan driven by a 15 horse 
engine. This means is considered by M. d’Hamelincourt as 
more economical, and permits of a better regulation. The 
tender for the work is 4600/., and a temperature of 59 
Fahr. is guaranteed for the cells, 50° in the galleries, and 
60.80° in the offices and workshops, whatever the exterior 
temperature may be. The consumption of fuel is limited to 
520 tons per annum, and the engineer proposes to take a 
12 years’ contract for the warming and ventilation, repairs, 
&e., for 12007. a year. 

Vico Bay. 

We have several times referred to the Vigo Bay adven- 
turers. The journals publish an extract from a report of 
the directors of the undertaking, according to which there 
is a good prospect of a favourable termination to the 
enterprise. 

“To day our expedition is at work. Already its efforts 
have been directed upon two wrecks, the Santa Cruz and 
the Tambor, and our appliances have, by clearing away 
the mud, given us access to the vessels. Guns, timber, 
&c., have been readily removed, and all encourages us to 
hope, that we shall easily take from the wrecks alb that 
they contain. The silver on board is assumed, according 
to the best data, to be placed below the ballast, in the hold. 
The expedition has been able to submit to the first investi- 
gations the two wrecks of which we have spoken, on 
aecount of their position and the state of the sea. Investiga- 
tions will shortly be continued on the wreck of the Almirante, 
where the first ingots were found, and already the part of 
the wreck has been reached where it is thought the silver 
is stowed away.” 

From this report, we may hepe that the romantic ex- 
pedition has some chance of a satisfactory conclusion. 


AGRICULTURE. 

France is assuredly one of those countries in which agri- 
culture has least profited by the new resources which in- 
dustry and science furnish. Especially the southern and 
central departments, have made small advancement, and 
still follow primitive modes of culture. Doubtless the sub- 
division of holdings has done much to bring about this 
condition of things, but the ignorance which exists has 
done much also to prolong it. A school, to be founded 
under the name of /'IJnstitut National Agronomique de 
Versailles, was proposed by agriculturists and landholders 
of advanced ideas, who were suiliciently instructed to direct 
the various works of an important undertaking where the 
agricultural interests were concerned. The Institution exists 
no longer, and there are only three schools of agriculture— 
at Grignon (Seine-et-Oise), at Grand Jouan (Seine-Infé- 
rieure), and at La Saul Saye (Ain). At this moment France 
has need of all her resources and natural wealth, developed 
as far as possible by the practical application of recent im- 
provements. To this end the creation of a high-class school 
of agriculture is earnestly desired by all advanced minds. 
The National Assembly, the Government, the special se- 
cieties, and the Agricultural Association of France advocate 
it energetically. 

But just now the question of funds presents itself as one 
of the chief difficulties. The establishment of a special 
school involves many expenses, and the country is already 
too heavily burdened. The problem, therefore, is to per- 
fect a scheme that shall reconcile present interest with fu- 
ture welfare, and the Council of the Central School of Arts 
and Manufactures offer now the result of its considerations 
in proposing to found at the Central School an agricultural 
chair. 

The course of instruction at this school is as complete as 
it is necessary. The programme includes mathematics, and 
their practical application, chemistry, physics, meteorology, 
mineralogy and geology, while mechanics and hydrostatics, 
sanitary, civil, and mechanical engineering, inclading the 
production and treatment of constructive materials, are 
thoroughly studied. It only wants the addition of a course 
of study of applied agriculture to be complete. 

The changes to effect this would be to transform the 
hygienic course, and that of applied natural history (first 
year), to one of botany and zoology; in the second year 
two mew courses would be devoted to the study of animals 
and useful or noxious plants, and would inelude horticulture 
and agricalture. In the third year would take place the 





‘he course of agriculture properly called, and of rnraj 
economy. 

These changes would introduce into the programme of 
study 120 special lessens, and they would appear sufficient to 
insure thorough agricultura! teaching. To find the necessq; 
time for this extra work, a new speciality would be congtj- 
tuted at the school, which, up to a certain point, would be 
separated from the four actual divisions of mechanics, meta]- 
lurgy, chemistry, and construction. 

In this programme practical teaching has no place, and 
therein is cause for objection. The authors of the project 
speak of the gardens of Paris, of the cattle markets, of the 
Veterinary Sehool of Alfort, which would offer certain re. 
sources for out-door instruction, where would be found 
collected numerous and varied subjects for study, but no 
further allusion is made on the subject. The council know 
that experience is acquired in agriculture more slowly than 
in industry; that in nature it is impossible to reproduce 
phenomena with the same facility as in the arts. 

The best reply to these objections is that the school 
relies especially on recruiting its pupils from the midst of 
the sons of farmers who have already been initiated into 
the details of practical field work, and for whom experience 
commenced early; one truly practical form of teaching 
would consist in giving opportunities to the pupils to visit 
agricultural establishments in Framce and abroad during 
the vacations, so that they would be able to test theory, 
and to learn its practical application so that they would be 
enabled to correct incomplete or erroneous impressions 
which result from truly speculative studies. 

It is certain that such instruction, imperfect though it 
may be in detail, would be of vast benefit to agriculture, to 
which it would give young men prepared by special educa- 
tion for the study of the subject. 


THe PREVENTION OF FirzEDAMP. 

A few years since a very ingenious apparatus was in 
vented for detecting the presence of firedamp in mines. It 
is known that when two different gases are inclosed and 
separated from each other by a light membrane, an ex- 
change of the gases takes place through the diaphragm, and 
the pressure increases in the space into which the lightest 
gas flows. The inventor, founding his invention on this 
natural principle, known as endosmosa, devised a box, the 
sides of which were formed of membrane, the air in the box 
was in communication with a mercurial gauge. When a 
rush of firedamp took place in a mine gallery where this 
apparatus was placed, the gas penetrated the sides of the 
box, and the pressure rose, sending up the mercury, which 
acted on a belJ, or other indicator, and gave warning of 
the imminent danger. This invention is worthy of notice, 
but the many practical difficultiesthat attended its introduc- 
tion into mines, prevented its successful application, and now 
another apparatus having the same object has been intro- 
duced by M. Tarquan. This apparatus consists of a bell 
aetuated by clockwork, the striking motion being checked 
by an unevenly balanced arm, the lighter end of which is 
held by a cotton thread impregnated with saltpetre. The 
apparatus is placed in a wire gauze cage. 

‘Phe firedamp, when it occurs, penetrates with the air into 
this cage, and quickly ignites from contact with a lamp that 
barns therein, and as a necessary consequence burns the 
thread, and sets free the balanced rod that checks the Dell, 
which then gives the alarm. 








TESTING STEAM BOILERS. 

A sHorT time since we directed attention to the very com- 
plete arrangements made by the Committee appointed to test 
the steam boilers at the American Institute Exhibition of 
1871. We now have pleasure in printing the full report of 
the Committee, which explains their experiments and their 
results in detail. 

Report of the Committee appointed to Test Steam Boilers 
at the American Institute Exhibition, 1871. 
To the Board of Managers, American Institute of the State 
of New York : ; 

GunTLeMEn,—The undersigned, the Committee appointed 
by you as Judges in Department V, Group I, beg leave to 
report as follows in reference to the steam boilers entered in 
competition at the industrial exhibition of the Institute, just 


closed : ' ; 
The boilers thus entered were five in number. Taken in 
the order im which we tested them, they were the Root, the 


Allen, the Phleger, the Lowe, and the Blanchard boilers. 

The Committee propose to compare these boilers, and to 
state what they consider their — mg in the 44 
in i viz. : 1, safety; 2, durability; %, econo 
fuel Piccuhe for nahing steam. These four points are 
believed to eover all essential considerations in selecting & 
good steam boiler, with the single exception of first cost, 
which can be more satisfactorily investigated by the pur- 
chaser than by your Committee. 

1. Bafety.——: The first three boilers named above, the Root, 
the Allen, and the Phieger, belong to a class whieh 1s spill 
and deservedly eoming into favour, and whici: 1s known 
the “‘ sectiona! boiler.” , | 

In this class, of which there are many different kinds in 
the market, the water space, and frequently the steam spans 
of the boiler is contained in # large number of emgees rf 
smail co: ts, each of which is very strong, #0 
explosion of any one of which is not likely to SS at 
wide-spread destruction of property, and that great . 
life whieh so frequently = ows —— of the 

more common forms of steam Dolers. — : 
“Sour Oomalttee feel confident that the introduction of 
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this class of steam boilers will do much toward the removal 
of the cause of that universal feeling of distrust that renders 
the presence of a steam boiler so objectionable in every 
Jocality. The difficulties in thoroughly inspecting these 
boilers, in regulating their action, and other faults of the 
class, are gradually being overcome, and the Committee look 
forward with confidence to the time when their use will be- 
come general, to the exclusion of the older and more dangerous 
of boilers. 

— Committee consider that the competing boilers should 
be placed in the following order, as respects safety, and they 
accord them marks on a scale of 10; ten representing a per- 
fectly safe boiler, and zero a worthless one: 


1st. 2nd. 3rd. 4th. 5th. 
Root. Allen. Phleger. Blanchard. Lowe. 
9. 8}. 7. 6. 5} 


2. Durability—On this point, as well as the preceding, 
the Committee can state only their opinion. To make a per- 
fectly reliable determination by actual experiment and 
observation is, of course, beyond their power. In their 
judgment, however, these boilers would, if thoroughly tested, 

found to stand in the following order, and to be deserving 
of the following marks for durability: 


Ist. 2nd. 3rd. 4th. 5th. 
Root. Allen. Phleger. Lowe. Blanchard. 
9. 8h. 6. oh. 5. 


3. Economy of Fuel. 

4. Capacity for Making Steam. 7 ; 

On these two points your Committee felt it their duty to 
make a careful report, based upon a thoughtfully devised 
and critically accurate series of experiments. } 

The usual test of the economy of a boiler and of its capacity 
for making steam consists simply in determining the quan- 
tity of water passing through it and the amount of fuel eon- 
sumed in the same time, taking the weight of water used per 
pound of coal asa measure of the economy, and the total 
amount of water recorded in a given time as a measure of 
the steaming capacity. 

But steam boilers usually—and invariably when unpro- 
vided with superheating apparatus—furnish “wet steam,” 
and the weight of water passing off unevaporated, is some- 
times greater than the real weight of steam made. In order 
to make a reliable and valuable report upon these points, it 
becomes necessary to determine what is the real evaporation 
of each boiler, and what weight of water passes over un- 
evaporated. 

Another extremely important fact, and one which should 
alone induce the Committee to propose, and the Institute to 
permit them to adopt, an exact method of determining the 
true evaporative efliciency of the steam boilers presented for 
their judgment, is that ignorant or dishonest vendors of pe- 
culiar forms of boilers have frequently deceived the public, 
and have imposed upon purchasers by apparently well sub- 
stantiated statements that their boilers have, by actual test, 
evaporated 14, 15, or even in some cases 20 1b. of water per 

und of fuel consumed—the purchaser being unaware of 
the fact, so well known to scientific men and to engineers, 
that were it possible to obtain 1b. of coal absolutely free 
from all impurities, and co d of pure carbon, it would, 


if burned where no loss of heat could take place, and with | -¢¢ 


the feedwater at a temperature of 212° Fahr., evaporate but 
about 15]b. of water, and that under the usual circum- 
stances of comparatively cold feedwater and high pressure 
of steam, and with a waste of heat by the chimney, and in 
every direetion by radiation, very much less than 15 lb. 
= be evaporated by the very best boiler that man can 

In order, therefore, to assist honest and skilful builders in 
preventing such injury of their business by those who would 
either knowingly or ignorantly take advantage of the lack of 
information possessed by the public, the Committee eon- 
sidered it a duty and a privilege to furnish, if possible, a 
weapon that might be made effeetive in protecting the 
oe ic aswell as manufacturers against such ignoranee or 

ishonesty. This they proposed to do by determining accu- 
tately the performance of these five boiiers, which they con- 
sidered to include some that rate among the best boilers 
made, and thus to furnish a standard that should at all times 
be valuable for purposes of comparison. 

The method adopted by the Committee of Judges is an ex- 
tremely simple one in principle, and has often been before 
ee by engineers. Its earliest conception, probably, 

tes many years back. The expense attending the building 
of the necessary apparatus, and the preparations for, and the 
prosecution of, such an exact investigation, has prevented 
the earlier adoption of the plan, notwithstanding the fact 
that its importance has long been recognised. The intelli- 
gent liberality of the Board of Managers, who promptly ae- 
fines in the proposal of the Committee, and direeted the 

Jommittee of the Board, to whom was assigned Department 

V., to assist in the prosecution of the work, has enabled the 
American Institute to practically inaugurate this method of 
testing steam boilers. The apparatus required in conducting 
the proposed tests was pr | by direction of the chairman 
of the Committee, aniirthe immediate supervision of Mr. J. 
W. Blake, the superintendent of machinery. To the com- 
peting manufacturers, as well as to the superintendent, the 
Committee are indebted for valuable suggestions. 

A large wooden tank was prepared, in which was built a 
surface condenser having an area of about 1100 square 
feet of cooling surfaee. “Pais latter was made by connecting 
up the requisite number of tubes, obtained from the Root 
Steam Engine Com: , the peculiar method of connexion 
adopted in the Root boiler affording excellent facilities for so 
doing. The Committee are greatly indebted to Mr. J. B. 
Root for assistance kindly tendered in this matter. Water 
from the hydrants was led through Worthington meters into 
the lower part of the tank, and, rising among the tubes of 
the condenser, overflowed at the top. 

The steam from the boiler on trial entered the tubes at 
the top of the condenser, and the water of condensation 
flowed out at the lowest point. The currents of st2zam and of 





condensing water thus moved in opposite directions, and the 
steam was condensed completely with the least possible 
quantity of condensing water. 

Thermometers were carefully made for the occasion by G. 
Tagliabue, and were placed as follows: One having a scale 
ranging from 30 deg. to 101 deg. Fahr., was placed at the 
inlet of the injection.water, and its reading indicated the 
temperature of both feed and injection; one ranging from 
100 deg. to 175 dog. Fahr., was placed at the mouth of the 
overflow pipe, and exhibited the temperature of the con- 
densing water when discharged from the tank; one ther- 
mometer with a range of from 45 deg. to 175 deg. Fahr. was 
80 placed as to indicate the temperature of the water of con- 
densation when leaving the condenser. 

Another thermometer was placed in the steam space of the 


The eer ef aa was indicated by two yorwe 
g \ i y their respective patentees, M. B. Edson 
and D. P. Davis, and both gave eatiotoctany evidence of effi- 
ciency. The indications of the former were so accurate that 
it was made the standard during the trial, and the latter, also 
remarkably accurate, by its reeord of time, as well as pressure, 
was a most valuable check upon the record of the log as ob- 
tained by observations at regular intervals. 

The quantity of water img through each boiler was 
determined by weighing it, 3001b. at a time, on carefully 

he i Mechinery and his assistant, 

- Blake and J. B. Fitch, who, resenting the 

i the trials, were aided, 

boiler, by students 

Hewitt, Poinier, and Post, of the Stevens Insti- 

tute of Technology, who, under the instructions of the 

Chairman of the Committee, ee log with commendable 
exactness, and rendered very assistance. 

The coal used during the whole series of trials was from 
the Buek Mountain Coal y, Philadelphia, Nathan 
Hilles, President. It was to be of excellent quality, 
and the results of the test are, therefore, the xore valuable 
asa standard representing the ieney of good apparatus 
with good fuel. The analysis of this coal, as determined by 





Professor Walter R. Johnson, is given as follows: 
Water we neo oso ane one 0.390 
Gaseous matter, including some 

volatile at bright red heat ene 5.515 
Carbon ia ase ate ons 91.016 
Earthy matterand oxide... ... 3.079 

100.000 


It would be interesting to learn the constituents of the 
gaseous matter given at 5.515 per cent., but this the Com- 
unable to ascertain. 


mittee were . If there were, however, 
any combustible gases it is exceedingly unlikely that they 
existed in sufficient amount to sgguedaily raise the evapora- 


tive efficiency of the coal, as the steam generating powers of 
the anthraeites 


seem to be precisely proportional to the 
amounts of carbon they ively contain. This fact was 
well proven by Professor Johnson in the eourse of his very 
extended upon the constitution and 
on American Coal, p. 
4 this coal, therefore, pro- 
vided all waste could be is readily calculated, and 
‘ould be 13,197.32, “British thermal units;” ie., 11b. of 
this coal, burned without waste, should be capable of raising 
the te of 13,197.82 lb. of water 1 deg. Fahr. This 
would be —— to = _~ — Ib. of aes at the 
temperature of 21 6 ag under atmospheric pres- 
sure. In i i with the actual performance 
be remembered that a lerge amount of 
the i unburned, and thus 
greatly reduces the practical iency of all coals. The 
i moe en RT py and 
averaged at least 15 per cent. 
of pure carbon, which has usually 
of developing 14,500 British ther- 
15 bb. —_ per 1 o" - carbon, Ee water 
being evaporated under pressure of the atmosphere at a 
of 212° Fabr. All of the results ebtained by the 
committee are reduced to similar standard measure of ther- 
mal units developed of combustible, and to the 
equivalent evaporation from 212° Fahr. It is by the com- 
parison of these reduced observations, that the relative eco- 
nomic efficiencies of the competing steam boilers are to be 
determined. 


The ay ee for the trial having been completed, the 
following of instruction were written, and forwarded 
to the Superintendent of Machinery, by whom their contents 
were communicated to the exhibitors, and the agreement of 
each to the proposed terms, was a condition precedent to ad- 

‘esion for oe: 
Fair of the American 


To the i of Machinery. 

Srz,—The Committee of Judges of Department V., Group 
L, having determined to make a thorough test of the economic 
values, and of the «s i of the steam boilers 

for eompetition, you are hereby authorised and in- 
structed to make the necessary préparations for such a test. 

The steam from each boiler, when under test, will be con- 
dueted into a surface cond of a capacity of at least 800 
square feet of condensing surface ; the water of condensation 
will be collected in a tank placed beneath the condenser, and 
there measured ; the feed water will be measured by a meter, 
and the condensing water will be measured in the same 
manner, the meters being previously tested. 

The pressure of steam will be maintained constant (at 
75 lb.), by means of a safety valve placed between the boiler 
and the condenser, and the Committee desire that the safet; 
valves, entered by Messrs. Bulkley and Lynde, be used, if 
possible, for this purpose, and that they thus be tested. 

Each exhibitor wiil see that his boiler is ready for the test, 


Institute, New York, 
1871. 





his steam pipe well covered, and valves in good order. He 
will, before his boiler is connected for test, hand to the Com- 
mittee, through the Superintendent of Machinery, a state- 
ment of the amount of heating, and of grate surface in his 
boiler, and a further statement, that he has read this letter 
of instructions, taken a copy, and that he is ready to go on 
with the test as herein proposed. 

Any exceptions taken to the py test, or any detail 
thereof, must be forwarded to the Committee in writing, 
previous to entering upon the test. Any exceptions taken 
to the action of one exhibitor by another, or to the decision 
of the judges during the trial, will be presented promptly in 
writing. 
lt is to be understood that the proposed test is made for 
the purpose of enabling the Committee of Judges to make up 
their report to the managers, as required by regulation, wi' 
intelligence and confidence. 

In conducting the test, you and your assistant are author- 
ised to superintend, and to keep the log, with the aid of such 
other assistants as the Committee may appoint. 

The trials will be of 12 hours each; and the boilers will 
of tested suecessively in an order that will be determined by 
ot. 

Fires will be started at 9 o’clock in the morning with dry 
wood, of which you will see a good supply on hand; and at 
the moment when steam issues freely from the safety valve 
of the boiler, the test will be considered as commenced, and 
the fuel will be taken from the coal pile. No more wood 
will be used. 

The coal will be weighed in buckets, carefully counter- 
weighted on the scale, and always filled to the same weight 
remy The scales are to be tested and officially sealed 
efore the trial. 

The ashes will be weighed dry in a similar manner. 

The dampers will he fixed wide open, unless if should be- 
come evident that the boiler “primes” or “foams” seriously 
in consequence. 

Each hour there will be noted in the log the time, 
height of barometer, steam pressure (from the same gauge in 
all tests), weight of coal used, weight of ashes removed, tem- 
perature of external atmosphere, of the feed water, water of 
condensation, steam in boiler, steam pipe, condensing water 
before and after leaving condensing dink, gases in flues, 4 ft., 
as nearly as is possible, from nearest heating surface, the 
volume of water of condensation, and the reading of the 
meters. 

The fires will be attended to by the exhibitors, and managed 
as they may think proper. The water level will be fixed at 
a@ pro ight, and a thread tied around the gauge-glass at 
that point, its height above the bottom of the glass being 
recorded ; and the water will be kept, as nearly as ible, 
at that point. -At the termination of twelve hours Pom the 
commeneement of the trial, the stop valve will be shut, and 
and the fires hauled. The exhibitor may, at his discretion, 
allow his fires to burn down toward the close of the trial ; and 
will be credited, in amy ease, with the fuel remaining on the 
grate. 

A Davis recording gauge, and, if possible, an Edson gauge, 
will be attached, and their record handed to the Suneniiered 
the close of each test. 

The Committee will, at their own discretion, decline to 
poneees in any test where all the prescribed preliminaries 

ave not been complied with ; and will, should they consider 
it proper, throw out any test which has evidently not been 
conducted as directed. 

After the trials all apparatus will be again tested, and 
measurements of heating and grate surfaces revised. 

Very respectfully, 
R. H. Tuurston. 
Chairman. 


SurrLeEMENTARY LETTER, 


Fair of 4 .erican Institute, 
November 9th, 1871. 
To the Superintendent of Machinery. 

S1r,—It having been found necessary to change the position 
of the meter which is toameasure the quantity of injection 
water used during the proposed test of steam boilers, and as 
aS now on ~ 9 as to mye 4 the enterin a, ~ 
ollowing m operation with respect to the supply o' 

injection, &., will be adopted : i ? 

At the beginning of each trial the injection will remain 
shut off until the temperature of the surface water in the 
tank has reached 150° Fahrenheit, when the injection will be 
turned on. 

At the close of the test, after the steam has ceased entering 
the condenser from the boiler on trial, the injection will re- 
main open until it is found that the water entering and that 
leaving the tank have about the same temperature, and evi- 
dence is thus given that all of the heat received from the 
boiler has been taken away and measured. a 
latter interval, the temperatures of injection and of discharge 
will be measured at as frequent intervals as the judges or 
their representatives may consider necessary for accurate de- 
termination of the quantity of heat passing off. 

The tank for measuring the water of condensation having 
been found to jeak seriously, you will substitute for it a 
vessel in which the water may be caught and accurately 
weighed. 

ou will see the precaution taken to open the injection- 
cock as little as possible, in order to use the least quantity 
of water aa with ——— coadensation of steam. 
ery respectfully, yours, 
7 ee H. a 
Chairman, for the Committee, 


(To be continued.) 








TuRrxkisH Rattways.—the opening of the Stamboul Rail- 
way from Sirkedji-Iskelessi, on the Golden Horn, to Narli 
Capon, was to take place on Monday, the Turkish festival of 
Mevloud, or anniversary of the birth of the Prophet. The 





Sultan was expected to take part in the ceremony. 
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THE AYRESOME IRON WORKS. 


(Concluded from page 298.) 

In this, our concluding notice of the Ayresome 
Ironworks, it remains for us to describe the hoists 
by which the materials are raised to the mouths of 
the blast furnaces, and the arrangement of the 
boilers by which steam is supplied to the various 
engines on the establishment. From the engravings 
which we give on the present page, it will be seen 
that the blast furnace hoists are on the pneumatic 
principle, and are of the type successfully intro- 
duced by Mr. Gjersat the Linthorpe and other iron 
works. Each hoist serves two furnaces, and con- 
sists of a cast-iron tube or cylinder, in which a 
heavy piston works, and to which are affixed the 
guides which steady the table in its ascent ordescent. 
The cylinder is 36 in. in diameter, and is built up of 
seven lengths, the six lower lengths being 10 ft. 
long each, The sections are all lipped and bolted 
together, and are truly bored throughout their 
Whole length, the top section having holes provided 
at its sides, as shown, by which access can be ob- 
tained to the piston. The latter, which is of cast 





cree 





















SNS \ 5 MG MN S ASS 
iron, 18 4 ft. 3 in, deep, and fis lightly packedjwith 
cotton gasket placed in recesses, as shown. The 
piston is heavy enough to balance the weight of the 
empty table, four empty barrows, and a portion of 
the load besides, and to it are —— —— 
ropes, which are passed over four eys over 
ami led down to the table, being, attached to the 
four corners of the latter, as shown. 

The table, which is 15 ft. square, is made witha 
timber framing and doubled planked floor, and is 
provided with a light iron handrail. It encircles the 
cylinder, and is guided by cast-iron shoes, working 
on four timber slides bolted to the outside of the 
cylinder, as shown in the sectional plan. The table 
affords ample room for four barrows, this being the 
number regularly taken up, and openings are left 
in the handrails, so that the barrows are run on at 
one side at the bottom, and run off the other side 
at the top. 

The hoist is worked by means of an engine 
exactly similar to that connected to the calcining 
kiln hoist, this engine having a pair of cylinders 
inclined at an angle of 45 deg., and the crank shaft 
having at its ends overhung cranks, from which a 
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pair of single-acting air pumps, 30 in. in diameter 
with 18 in. stroke, are driven. . ‘The air pumps ex- 
haust from one pipe and deliver into another, and 
by means of a reversi slide provided, for the 
purpose either pipe, can be placed in communication 
with the cylinder of the hojst, the other pipe being 
simultaneously placed in.communication with the 
atmosphere. Sapposing the empty table with the 
empty barrows to be at the top and the piston at the 
bottom of the cylinder (im which position the piston 
is supported on wooden packing placed on an in- 
ternal flange with which the, cylinder is provided) 
the air pumps are connected with the latter so as 
to deliver air into it, and thug lift the piston, a 
pressure of about 2 1b. per square inch being sufli- 
cient to do this, On the other hand if the table 
is at the bottom of its travel and loaded, the ex- 
hausting side of the air pump, is, by means of the 
reversing slide, placed in communication with the 
cylinder, and a partial vacuum,produced under the 
piston. If the table be loaded with the heavy iron- 
stone wagons, carrying about 50 cwt. of stone, there 
is a weight of about 40 cwt. left unbalanced, and 
exhaustion of about 4 1b, per square inch is required 
to bring the piston down, while with the coke 
barrows, weighing only 20,e¢w#,, there is but about 
10 ewt. of unbalance and the piston is 
brought down and the table .rajsed by a vacuum of 
about 1 lb. only. The spegd.at which the table is 
lifted or lowered is governed by the speed at which 
the engines driving the, air ps are run, and is 
at all times under most perfect control, while the 
motion is remarkably easy, @ engines are started 
and stopped at the beginning jand end of each run, 
just as if they were ordinary, winding engines. 

The boilers by which steam is supplied to the blow- 
ing engines, hoist engines, &e,, are ten in number, and 
arearranged asshown bytheemgravings on page 342. 
‘They are of the plain eying egg-ended type, 
and are each 60 ft long byyedt. 6 in. in diameter. 
Each boiler is suspended fromfive cast-iron saddles, 
as shown, and each is, provided with a firegrate 
arranged as usual; but under ordinary circum- 
stances these grates are’ not used, the boilers being 
heated exclusively by the gasés@rawn from the blast 
furnaces. ‘There are two, gas Qirners to each boiler, 
these burners being arranged one on each side of 
the firegrate, and being of the,same construction as 
those used for the blast-heatimg stoves, and already 
fully described by us. These burners, we may 
mention, were designed an@ introduced by Mr. 
Gjers, in 1857, and they haye,since been largely 
used in a number of iron works, The arrangement 
of the flues, subways, and general fittings is clearly 
shown by our engravings on 342, and we need 
not therefore speak of them,further. We should 
mention, however, that the chimney stack, in con- 
nexion with the boilers, is 110 ft, high, and 10 ft. 
in diameter inside throughout its height. Of the 
ten boilers, eight only are required to be at work 
at once with the four furnaces in action, so that 
there are at all times two boilers free for cleaning 
or repairs. 

In conclusion we need only repeat that the Ayre- 
some Iron Works form an Ginieable example of the 
latest and best practice, and Messrs. Gjers, Mills, 
and Co., are to be congratulated upon the excel- 
lence of all the arrangements, and upon the care 
with which all the details of the plant have been 
worked out, 








Tue Luanetiy Axturacire Coat Compary.—The pro- 
spectus is issued of a company bearing the above title, to be 
formed with a capital of 100,0002. divided in 10,000 shares of 
102. each, for the purpose of purchasing and working Rhos 
and Gorsgoch Collieries and various mineral estates in Car- 
marthenshire. The property consists of about 1400 acres, 
containing not only anthracite coal, but also fire clay, sand, 
and ironstone. Itis pro to raise 120,000 tons of coal per 
annum, and to utilise the other minerals of the estate. The 
selling price is to be 52,0001, of which 36,000J. is in cash, 
and 17,000/. in fully paid up shares, 


Tus Rorxsr—Mr. Todd, superintendent of telegraphs in 
South Australia, reports that the 2oper river is navigable for 
vessels drawing 12 ft. or 14 ft. water for 100 miles up from 


the bar. Except in a few wide reaches, where the channel 
could be easily deepened, Mr. Todd made soundings varying 
from 3 to 9 fathoms. At thirty miles from the mouth, the 
country rapidly improves; the banks are higher, and the 
timber becomes better. There is, however, a considerable 
extent of country on either side, subject in places to 
inundation, the freshets rising suddenly from 20 ft. to 25 ft., 
with scrubby ranges here and there, and bluff headlands, 
where the river has cut its way through. At these points 
reefs of rocks extend across the river, but below that, or for 
46 miles up, the bottom is soft mud, on which a vessel may 
ground without injury. 


THE WESTINGHOUSE AIR BRAKE, 

Tuere is but comparatively little necessity now-a-days to 
urge upon railway companies—in this country at least—the 
advantages attendant upon the employment of continuous 
brakes, whether applied to trains making frequent stops, or 
to those making long runs at a high speed. In the former 
case a good system of brakes enables much valuable time to 
be saved by rendering a higher speed available between 
stations, and by decreasing the time required to make each 
stop, while in the latter instance the additional safety ob- 
tained by having the train at all times under control, and 
being able to make prompt stops at high speeds, is of the 
greatest importance both to railway companies and the 
travelling public. These and other advantages of con- 
tinuous brakes are, however, as we have said, now generally 
acknowledged by railway men, and the almost universal 
application of such brakes on our main lines may be con- 
sidered to be delayed not by any objections to continuous 
brakes per se, but to the difficulty of finding arrange- 
ments of a trustworthy character, and, at the same time, 
suited to the varied requirements of the traffic. We have 
on different occasions described fully in our pages the 
principal arrangements of continuous brakes which have 
from time to time been proposed and introduced with 
greater or less success, and we this week illustrate another, 
the Westinghouse atmospheric brake, which possesses 
features rendering it worthy of special notice. 

The Westinghouse brake is an American invention, 
which is now being introduced in England, after having 
undergone an extensive trial for the last three years on the 
other side of the Atlantic. Indeed, it is already in use on 
some 20,000 miles of railway, and has been applied to 1200 
locomotives, and 4000 cars in the United States.* In this 
country it is now being tried on the London and North- 
Western and the Caledonian railways, and our two-page en- 
graving this week shows it as applied on the latter line to 
one of Mr. Connor's fine four-coupled engines which he em- 
ploys for his heavy fast traffic. Of the results obtained 
with this brake in America, and more recently in this 
country, we shall speak presently ; but, in the first place, 
we must describe the construction of the brake, and explain 
how it is worked. 

In considering Mr. Westinghouse’s plans, it will be con- 
venient to divide them into three parts, namely, first the 
arrangements for compressing the air, secondly, the ap- 
pliances by which the air so compressed is conducted along 
the train, and made available for applying the brakes ; and 
third, the construction of the signalling apparatus, This 
signalling apparatus, however, can only be regarded as an 
adjunct of the brake, as the latter is perfectly complete 
without it. It forms, however, a very convenient arrange- 
ment of train-signalling apparatus, and is nearly sure to 
be adopted in cases where the brake is applied to passenger 
trains making long runs without a stop. 

Commencing with the air-compressing arrangements, it 





* The Westinghouse air brake is now in use on the follow- 
ing lines in the United States: 1, Pennsylvania; 2, Pitts- 
burgh, Cincinnati, and St. Louis; 3, Union Pacific; 4, Chi- 
cago and North-Western; 5, Michigan Central; 6, Lake 
Shore and Michigan Southern; 7, Pittsburgh, Fort Wayne, 
and Chicago; 8, Jeffersonville, Madison, and Indianapolis ; 
9, Illinois Central; 10, Chicago, Rock Island, and Pacific ; 
11, Oil Creek and Alleghany River; 12, Chicago, Burling- 
ton, and Quincy ; 13, Philadelphia and Erie ; 14, Old Colony 
and Newport; 15, Alleghany Valley; 16, Boston and Pro- 
vidence; 17, Cleveland and Pittsburgh; 18, New York 
Central and Hudson River; 19, New York and New Haven; 
20, Burlington and Missouri River; 21, Morris and Essex ; 
22, Columbus and Hocking Valley ; 23,-Indianapolis, Cin- 
cinnati, and Lafayette; 24, Ohio and Mississippi; 25, Phila- 
delphia and Reading ; 26, Baltimore and Ohio; 27, Marietta 
and Cincinnati; 28, White Water Valley ; 29, Western and 
Atlantic; 30, Pittsburgh an@ Connellsville; 31, Evansville, 
Terre Haute, and Crawfordyille; 32, Des Moines Valley ; 
33, Philadelphia, Wilmington, and.Baltimore ; 34, Central 
Pacific; 35, Clerclaird, Columbus, Cincinnati, and India- 
napolis ; 36, Hartford and New Haven; 37, Kansas Pacific; 
38, California Pacific ; 39, Northern Central ; 40, New York 
and Philadelphia; 41, St. Louis and South Eastern; 42, 
Kansas City, St. Jo, and Council Bluffs; 43, Pacific of Mis- 
souri; 44, Indianapolis, Bloomington, and Western; 45, 
St. Louis, Vandalia, Terre Haute, and Indianapolis; 46, 
Louisville, Cincinnati, and Lexington; 47, Cincinnati, 
Hamilton, and Drayton; 48, Baltimore and Potomac; 49, 
Toledo, Wabash, and Western ; 50, New Haven and North- 
ampton; 51, Mobile and Ohio; 52, Cincinnati and Muskin- 
gum Valley; 53, Connecticut Western; 54, Memphis and 
Charleston ; 55, Toledo, Peona, and Warsaw; 56, Grand 
Rapids and Indiana; 57, Flint and Pere Margnette; 58, 
Evansville and Crawfordsville; 59, Nashville and Chatta- 
nooga, and Nashville and North-Western; 60, Fetchburg 
(of Massachusetts); 61, Eastern (of Massachusetts); 62, 
Kansas Central (Narrow Gauge) ; 63, Boston and Albany ; 
64, St. Joseph and Denver City ; 65, Indianapolis and St. 
Louis; 66, Leavenworth, Lawrence, and Galveston; 67, 
Providence and Stonington ; 68, United Companies of New 
Jersey ; 69, Fort Wayne, Runcie, and Cincinnati; 70, Rich- 
mond, Fredericksburgh, and Potomac; 71, Detroit and 
Milwaukie ; 72, Chesapeake and Ohio; 73, New Orleans, 
Jackson, and Great Northern; 74, Georgia; 75, Louisville 
and Nashville; 76, Atlanta and West Point; 77, Peovia 
and Rock Island ; 78, Burlington, Cedar Rapids, and Minne- 
sota; 79, Erie end Pittsburgh; 80, Chartiers Valley; 81, 
lowa Central ; 82, Northern New Hampshire; 83, Concord 
and New Hampshire ; 84, Providence aud Stonington ; 85, 





Connecticut River. 





will be seen, on reference to Figs. 1 and 2 of our two- 
engraving, that there is fixed to the side of the firebox of 
the locomotive an air-compressing pump consisting of g 
steam cylinder, A, and an air cylinder, B, this pump deliver- 
ing the compressed air through a pipe, ¢, toa reservoir, F, 
situated beneath the footplate. The air-compressing pump 
is shown to an enlarged scale in Figs. 8, 9, 10, 11, and 19 
on page 847, to which figures we shall refer to explain the 
details of its construction. The steam cylinder, A (see 
Figs. 9 and 12) has cast on one side of it @ cylindrical 
valve chest containing the rotating conical valves, a, these 
valves being connected by a stem, cast in one piece with 
them, which passes out through a stuffing-box at the top of 
the cylinder, as shown, ‘At its upper end this valve stem 
carries a short arm, having at its outer end a pin which enters 
a transverse slot formed in the end of the piston rod of a smal] 
cylinder, C, shown in Figs.:8, 9, and 11. This small cylinder 
is fixed on the top coverie@fithe steam cylinder, A, and it ig 
fitted with a rotating comical valve, c, worked by a rod or 
spindle, d, which passes-down through the top cover into 
the main cylinder, A, and enters the piston rod connecting 
the steam and air piston, as shown in the vertical section, 
Fig. 9. It will be noticed that the rod, d, is reduced.in dig- 
meter for the main part of its length, and thus there are 
formed at each end, collars against which a clip plate fixed 
on the top of the main piston strikes as that piston approaches 
each end of the stroke. Thus on the main piston ap- 
proaching the top of its stroke the clip plate strikes against 
the upper collar of the rod, d, the supplementary conical 
slide, c, is thus turned, steam is admitted to one end of the 
supplementary cylinder, C, and by the movement of the 
piston in that cylinder the main valves, a, are turned so as 
to admit steam to the upper end of the main cylinder. At 
the bottom of the stroke of the main piston similar move- 
ments take place, except that in this case the rod, d, is 
pulled downwards, and the piston in the supplementary 
cylinder, C, made to move so as to turn the main valve, a, 
so as to admit steam to.the bottom of its cylinder. 

It should be noticed that the exhaust ports of the small 
cylinder, C, are so placed that a small quantity of steam is 
shut into the cylinder atthe end of each stroke, and this 
forms a cushion, and prevents noise. The main valves, a, 
are adjusted by means‘of set screws bearing against the 
upper and lower ends of the valve stem respectively, and 
by this means they can:set so that, while steam tight, they 
move practically without friction. The whole arrange. 
ment works very smoothly, and appears to perfectly answer 
its purpose. <A pipe, @' (see Fig. 1 of our two-page en- 
graving), supplies steam'to the cylinder, A, while a second 
pipe, a*, leads the exhaust steam to the chimney. This 
last-mentioned pipe communicates with a passage, a’, 
shown on Figs. 9, 11, and 12, page 347, this passage re- 
ceiving the exhaust both from the main cylinder and the 
cylinder, C. The supplementary cylinder, C, receives its 
steam through a passage communicating with the main 
valve chest. 

It will be seen, on refetence to Figs. 9 and 13, that the 
piston rod, D, connecting the steam and air pistons, is of 
rectangular section, or father of a section obtained by cut- 
ting down a circle on four sides. This section was origi- 
nally adopted on account of an arrangement of valve gear 
being used which tended to turn the pistons, and it has 
since been retained because it has been found to answer 
satisfactorily, and to be readily kept tight by the arrange- 
ment of packing used between the two cylinders. This ar- 
rangement is shown by Figs. 8 and 11, from which it will 
be seen that the rod is packed with hemp held between 
blocks or glands, which can be drawn together by screws, 
as shown. ‘The holes in the cylinder covers, through which 
the rod passes, are bored ‘out cylindrical; but they contain 
recesses into which Babbitt metal is run, so as to fit the 
piston rod. 

The air pump, B, is double-acting, and is of the same dia- 
meter, and, of course, of the same stroke, as the steam cylinder, 
A. The pump takes in its supply of air through a strainer, 
6%, the pipe from this strainer communicating with a passage 
which leads upwards and downwards to the inlet valves, b d. 
The delivery valves, b'b', are placed directly over their re- 
spective inlet valves, and open into a passage which connects 
them, and conduets the air to the delivery pipe, e, as shown 
in Fig. 10. The pump valves are all ordinary conical metal 
valves, working on metal seats, and their arrangement, to- 
gether with the provisions for getting access to them, will 
be clearly seen from Fig. 10. It will also be seen from the 
same figure that provision is made for drawing lubricating 
material into the pump with the ingoing air, and we may 
mention here that it is found necessary to employ only 
mineral oils for this purpose, as the high temperature re- 
sulting from the compression of the air causes vegetable or 
animal oils to be carbonised. With the mineral oils no diffi- 
culty is experienced in the efficient lubrication of the pump. 

The pump, we should state, can be safely driven at 
100 double strokes per minute, if an extra supply of air 
should be rendered necessary by leakage, but under all 
ordinary circumstances it furnishes an ample supply of air 
when worked at less than a third of that speed. In fact, 
in practice, the speed of the pump is self-adjusting. Steam 
is almost constantly admitted to the steam cylinder, the 
valve on the steam pipe being set so that the pump is just 
kept moving against the full pressure in the reservoir, E. 
The pump, when thus running slowly, merely makes up 
any slight loss by leakage, and causes a very small escape 
of air to take place at the safety valve with which the 
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reservoir is fitted. When the brake is applied, however, the 
ssure in the reservoir is reduced, and there thus being 

less resistance opposed to the pump piston, the pump starts 

off at a higher speed, gradually reducing this speed as 

the normal state of affairs is restored. 

We have now to explain how the air compressed by 
means of the pump already described is made available for 
actuating the brakes. We have already stated that the 
ump delivers the compressed air into the reservoir, E, 
fixed beneath the footplate of the engine (see Figs. 1 and 
2 of our two-page engraving), this reservoir having a 
capacity of about 12 cubic feet. From this reservoir the 
air is led by a pipe, f, to a three-way cock, F, conveniently 
placed so as to be at the command of the engine driver, the 
two other branches of this cock (which is shown in detail 
by Figs. 18 and 19, page 347), communicating the one with 
the atmosphere, and the other with a pipe, /', leading 
to another three-way cock, G, situated beneath the foot- 
plate of the tender, By means of the cock, F, the pipes, / 
and f}, can be placed in communication with, or shut off 
from, each other, or either of them can be placed in com- 
munication with the atmosphere, and thus the compressed 
air can, if required, be discharged from the reservoir, E, or 
from the line of pipes, with which the pipe, #1, communi- 
cates. The cock, G, is of similar construction to that at F, 
and by its means the pipe, /', can be placed in communica- 
tion with either or both of the duplicate lines of pipes, H 
or H', by which the compressed air is led to the brake ma- 
chinery. 

The duplicate lines of pipe, H H', extend throughout 
under the tender and the train, the portion under each car- 
riage consisting of } in. iron gas tube, while the connexions 
between the vehicles are made by means of lengths of india- 
rubber tubing of lin. bore, these lengths being connected 
by means of an ingenious coupling, which we shall describe 
in due course. Two principal objects are fulfilled by car- 
rying two lines of air pipes through the train instead of 
employing one line of pipes only. In the first place, it pro- 
vides double security, and as we shall presently explain, 
provision is made for working the brakes by either of the 
lines of pipes, so that the failure in any way of one line does 
not interfere with the action of the brakes. In the next 
place, by adopting two lines of pipes, the carriages are ren- 
dered capable of being turned end for end without inter- 
fering with the connexions. It would have been awkward, 
on account of the ordinary screw couplings, &c., to have 
placed a single line of pipes in the centre, and if placed on 
one side, the coupling up of the pipes would have been in- 
terfered with in the event of one of the carriages being 
turned round. At present the ends of the two india-rubber 
pipes at each end of each carriage are fitted with male and 
female couplings respectively, the arrangement being such 
that which ever way the carriages are brought together, 
the opposed couplings fit each other. 

The construction of the coupling employed to connect the 
india-rubber pipes between the carriages is shown by Figs. 
16 and 17, page 347. From these figures it will be seen 
that one part, 4, of the coupling is furnished with a nozzle 
which enters into the other part, /!, the two portions being 
held together by the spring clips, /, 7, and it being merely 
necessary to partially turn one part of the coupling to bring 
the catches of the clips*opposite slight notches, which enable 
the two halves to be readily drawn apart or forced together. 
When coupled the catches of the clips, 7, 7, are kept clear of 
the notches just mentioned by the spring of the india-rubber 
pipes. To ensure the tightness of the connexion, the nozzle 
of the portion, /, is encircled at n by an india-rubber band 
which is contained in a recess, from the bottom of which 
small passages extend to the bore of the coupling. The 
effect of this arrangement is that when the compressed air 
is admitted it passes out through these channels and forces 
the india-rubber ring outwards into close contact with the 
bore of the female half of the coupling, and thus makes a 
perfectly tight joint. The advantage of this arrangement 
is, that while all leakage is avoided, the two parts of the 
coupling may be made an easy fit, so as to be readily de- 
tached or connected. In fact, in practice the time occupied 
in making the connexions between each pair of carriages 
amounts to but a few seconds. 

It will be noticed that the coupling is fitted with two 
valves, of which the stems—when the coupling is together 
—abut against each other, the two valves being thus kept 
away from their seats, while shoulders formed on the 
feathers by which the valves are guided, prevent either 
valve from being pushed so far from its seat as to allow the 
other valve to close. When the two parts of the coupling 
are detached, however, either purposely or by accident, the 
valves are left free to close, and thus as soon as the com- 
pressed air is admitted to the pipes the valves are forced 
into contact with their seats and leakage is prevented, It 
will be noticed that the valve seats are of a W-section, and 
that the valves have discs of india-rubber affixed to them. 
This construction of valve and seat gives a thoroughly air- 
tight joint, and is little liable to become deranged in use. 
In fact, the coupling is admirably designed for its purpose, 
and forms an important feature in the whole arrangement. 

Under the tender, and under each carriage to which the 
brake is applied, is placed an air cylinder, P, as shown in 
Figs. 1 and 2 of our two-page engraving. This cylinder, 
which is represented to a larger scale by Figs. 14 and 15, 
on page 347, is 8in. in diameter, and sufficiently long to 
accommodate a stroke of 12in. The piston working in 
his cylinder is packed by a cupped leather, as shown, this 





leather being prevented from leaving the bore of the 
cylinder when the air pressure is not on by means of a 
metal ring of circular section interposed between the lip of 
the cupped leather and the plate by which that leather is 
held in place, as shown in Fig. 14. The compressed air 
enters the cylinder through the opening at 4h, while 
another opening in the front cover serves to allow of the 
escape of the air in the cylinder during the forward stroke, 
and to admit air when the piston is moving back on the 
brakes being withdrawn. It willbe noticed that the open- 
ing last mentioned is fitted with a short pipe curved down- 
wards—a simple addition which is found to prevent dust 
from being drawn into the cylinder. 

The piston rod passes through a long guide formed on 
the cover of the cylinder, and carries a conical cast-iron 
mouthpiece, P', into which the thrust rod, p (see Fig. 2 of 
our two-page engraving) enters. This thrust rod abuts 
against the end of the piston rod, and through it the pres- 
sure of the air upon the piston is applied to the brake gear. 
By the adoption of this mode of connexion the brakes aré 
left quite free for application by the ordinary hand ap- 
pliances, if necessary, the onty effect being that when the 
brakes are applied by hand, the thrust rod, p, is partially 
withdrawn in the conical mouthpiece or sleeve, P’ 

Each cylinder is connected with the ‘two lines of air 
pipes, H H', by the branch pipes, h/* (see Fig. 3 on 
the next page), these two pipes communicating with 
the valve box, M, from which a pipe, A?, is led off to the 
cylinder. The valve box, M, is shown to an enlarged scale 
by Figs. 20, 21, and 22. page 347, from which views it will 
be seen that it contains a double-headed valve, which is 
capable of closing the openings of the branch, A, or that 
marked h', according as it is moved in one direc.ion or the 
other. Under ordinary circumstances the valve occupies a 
middle position and interferes with the flow of air from 
neither branch ; but in the event of one line of pipes failing 
from any cause, and the air to be shut off from that line 
by means of the three-way cock, G, on the tender, then the 
openings of all the branches of the line of pipes thus shut off 
would be closed by the valves of which we are speaking. 
Thus, if forinstauce, we suppose the line of pipes, H, to have 
failed, and the cock, G, to have been turned so as to shut 
off the air from them, then when the air was admitted to 
the line, H', the valves in the valve boxes, M, would all be 
forced over, so as to close the openings of the branches, h, 
and thus prevent leakage. To shut off the air from one line 
of pipes, therefore, it is merely necessary to turn the cock, 
G, the valves in the valve boxes, M, then closing the 
requisite branches automatically. 

The arrangement of the gear by which the pressure 
exerted by the piston in the cylinder, P, is transferred to 
the brake blocks, of course depends upon circumstances, it 
being generally advisable, when the air brake is applied 
to stock already fitted with brakes, to retain the existing 
gear. Thus, on the London and North-Western Railway, 
where Mr. Westinghouse’s system has been applied to a 
train of six composite carriages running between London 
and St. Albans, the existing slide-brake has been retained, 
and the same has been the case in thirteen out of the four- 
teen carriages, which have been fitted up on the Caledonian 
line. To one of the carriages on the Caledonian Railway, 
however, Mr. Westinghouse has applied the arrangement of 
swing brake which he particularly recommends for adop- 
tion in all cases where new brake gear has to be provided. 

This arrangement, which is shown by Figs. 5, 6, and 7 of 
our two-page engraving, possesses the valuable property of 
equalising the pressure exerted on each of the four brake 
blocks, however unequal the wear of those blocks may 
happen to have been. To attain this end the brake shaft, 
instead of being continuous from side to side as usual, is 
made in two parts, the outer end of each part being sup- 
ported by a link, as shown in Figs. 5 and 6, while theinner 
ends are carried by a cast-iron bracket. The inner ends of 
the shafts are a moderately loose fit in this bracket, so that 
the outer ends are free to swing to the extent required to 
equalise the pressure on the brake blocks. Referring to 
Fig. 6 it will be seen that each half of the brake shaft car- 
ries near its inner end an arm, the ends of these arms being 
coupled by links to a cross-piece, to the middle of which 
the thrust rod from the air cylinder is attached. This ar- 
rangement is shown to an enlarged scale by Fig. 7, and its 
effect will be readily understood. The thrust exerted by 
the thrust rod from the air cylinder, is by the cross-piece 
distributed equally to the two arms belonging to the two 
parts of the brake shaft, and these two parts are submitted 
to an equal torsional strain, notwithstanding that, owing to 
the unequal wear of the blocks, one may yield more than 
the other, or, in other words, turn through a greater angle. 
Again, the outer ends of the two parts of the brake shaft 
being free to swing, each of the brake blocks on each side 
serves as the abutment for the thrust exerted by the other, 
and thus they are necessarily submitted to an equal pres- 
sure. This arrangement of equalising gear is simple and 
effective, and it serves an important end in preventing that 
jar and vibration which is frequently caused by inequality 
in the action of the several brake blocks of a set. On the 
Caledonian Railway this arrangement has been applied to a 
first-class carriage, and it has answered admirably, no jar 
being perceptible. 

It will be noticed from Figs. 5 and 6 that in connexion 
with the arrangement we have been describing, cast-iron 
brake-blocks are employed. These blocks have been fitted 
to two of the carriages on the Caledonian line, and Mr. 
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Westinghouse strongly advocates—and we think rightly— 
their adoption in all cases. It is true that in dry weather 
the cast-iron blocks give less grip than wood; but in wet 
weather these conditions are reversed, and the cast-iron 
blocks have the great advantage of giving an amount of 
frictional hold which is far more nearly constant under all 
circumstances than can be obtained if wood be employed. 
The cast-iron blocks are also cheaper than wood in the long 
run, while they produce less abrasion of the tyres, and in- 
deed tend to promote the even wear of the latter. On the 
Continent, and in the United States, cast-iron brake-blocks 
have long been extensively employed ; while in this country 
they have for some time past been largely used on the 
Stockton and Darlington Railway, and to a limited extent 
on other lines. On the Stockton and Darlington Railway. 
they are applied by Mr. Bouch to the mineral wagons, and 
we understand that they have given the greatest satisfac- 
tion under very trying circumstances. Altogether there is 
ample evidence available in favour of cast-iron brake-blocks, 
and we hope to see their use rapidly extended. 

It will be understood from what we have already stated, 
that the application of the brakes is effected simply by 
turning the cock, F, on the engine so as to admit com- 
pressed air from the reservoir into the lines of pipes extend- 
ing through the train. The air thus admitted to the pipes 
passes into the cylinders, P, forces out the pistons, and thus, 
through the intervention of the thrust rods and brake gear, 
exerts the requisite pressure on the brake-blocks. To re- 
move the brakes, the cock, F’, is turned so as to place the air 
pipes incommunication with the atmosphere, when the com. 
pressed air escapes and the pistons are drawn back by the 
action of spiral springs applied so as to turn the brake 
shafts in the requisite direction. The arrangement of these 
springs is shown by Figs. 5 and 7, and it-may be noticed 
that the connexion of each spring with its brake shafts is 
such that it exerts its pull with the least effective leverage 
when its tension is greatest, the intensity of the pull exerted 
by it being thus approximately equalised throughout its 
range. The extent’of the range we may mention is very 
limited, so that the springs are subjected to but little 
fatigue. 

The pressure of air carried in the reservoir’is generally 
from. 60 to 70 1b. per square inch; but the pressure em- 
ployed in the brake cylinders varies from about 10 Ib. to 
30 1b. per square inch only. By means of the cock, F, 
on the engine, the pressure of the air admitted to the 
brake cylinders can be regulated to the greatest nicety, and 
the maximum pressure required to make a quick stop, or 
the very moderate pressure necessary to retard a train when 
descending a steep incline can be applied with equal ease. 
The pressure existing in the reservoir, KE, is indicated by a 
pressure gauge fixed in front of the engine driver, so that 
the latter can at all times see what pressure he has at com- 
mand, and can, if necessary, adjust the speed of the air 
pump accordingly. It may be mentioned that in the event 
of anything going- wrong with the air pump, the reservoir, 
E, will contain sufficient air to make two stops, while Mr. 
Westinghouse, in some cases, proposes to fit an auxiliary 
air reservoir on the hind guard’s van, so that in the event 
of a portion of atrain breaking away, the guard of the 
portion so detached would have it in his power to apply the 
brake. It should have been stated, by-the-bye, when de- 
scribing the couplings, that from the arrangement of the 
spring clips, 77, the two portions of the coupling would 
pull apart in the event of the train breaking away, and thus 
no damage would be done to the pipes. 

Having described the construction of Mr. Westing- 
house’s brake, we have now to speak of its performance. 
Judging from the numerous testimonials from important 
railway companies, which we have had the opportunity of 
examining, and from various reports which have reached 
us from what we believe to be trustworthy sources, the 
results obtained with the atmospheric brake in the United 
States have been most satisfactory in every way. We have 
not space here to speak at length of the quick stops which 
have been made with this brake during experiments carried 
out on American lines, but we may mention that on Sep- 
tember 18, 1869, a trial was carried out on the Pennsylvania 
Railroad, in the presence of the Master Mechanics’ Associa- 
tion, and a train of six cars running at a speed of 30 miles 
per hour down a gradient of 96 ft. to the mile, or 1 in 55, 
was brought to a stop in seven cars length, or 420ft. On 
the Hudson River Railway, also, where the brake has been 
applied to a train, making seven stops in a run of 43 miles, 
it has been found that the running time can be reduced ten 
minutes, owing to the promptness and certainty with which 
the train can be arrested at stations. In this country 
some trials were made on the Caledonian Railway, on 
March 28th last, and the results were eminently satis- 
factory. The tests were carried out on the line between 
Glasgow and Wemyss Bay, and the train consisted of 
twelve carriages and two vans, all fitted with the brake. 
The brake was also applied to the tender, so that, 
altogether, probably about four-fifths of the weight of the 
train was carried on’ the wheels to which the brakes were 
applied. For convenience of reference, we give on the next 
page a statement of the resultsin a tabular form; the 
rails we should state were in all cases dry and clean. 

The stops recorded in this Table will be generally acknow- 
ledged to be wonderfully prompt, but they are fully equalled 
by the results obtained on the London and North-Western 
Railway. On this line some trials were recently carried 
out between Stafford and Crewe with the train which we * 
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Trials of the Westinghouse Air Brake, carried out on the 
Caledonian Railway between Glasgow and Wemyss Bay. 
March 21st, 1872. 
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have already mentioned as being now running 

London and St. Albans. In this case the brakes are 
applied to the tender and to the six composite carriages of 
which the train is composed, the weight available for re- 
tardation being thus about two-thirds of the entire weight 
of the engine and train. The results were as follows: 
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signalling, and it now remains for us to describe this 
arrangment. The demands upon our space compel us 
to do this briefly, however. Referring to Fig. 3 on the pre- 
sent page, it will be seen that the carriage there shown is 
fitted—in addition to the brake arrangements—with the 
small air reservoir, E%, this reservoir being connected by 
pipes, 4* and A*, with the air pipes extending through the 
train. It will be noticed that the connexion is made on 
the pipe, A?, leading from the valve box, M, to the brake 
cylinder, so that whichever line of pipes may be in use the 
compressed air may have access to the reservoir, E*. At 
the point of junction of the pipes, A® and A‘, is placed the 
valve box shown to an enlarged scale by Figs. 24 and 25 
on our two-page engraving. This valve box contains a 
valve which will allow air to pass from the pipe, A* to A‘, 
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In these experiments the distances run were estimated by 
counting the telegraph pojes, and we have therefore given 
them as approximate, but the times occupied in making the 
stops afford good evidence of the efficiency of the brake. 
We have ourselves seen the St. Alban’s train brought toa 
stand on a level portion of the line in 19 seconds, the speed 
when the brake was applied being from 40 to 45 miles per 
hour. In these cases also it was necessary to ease the 
brake slightly at the latter part of the stops in order that 
the train might run to the desired point of the station plat- 
form. With the steam kept on we have also seen stops 
from a speed of 40 miles per hour made in 28 seconds. 
The promptness of these stops is due not only to the efficient 
action of the brake when applied, but to the quickness with 
which it can be brought into action. All that has to be done 
is simply to turn a cock, a movement occupying no appre- 
ciable time, and practically requiring no exertion. The elas. 
ticity of the air causes the application of the brake blocks to 
take place without shock, however quickly the pressure may 
be admitted to the pipes, and when riding ia the carriages, 
although the sensation of stopping is of course felt, there is 
no shock or jar, and in fact nothing to indicate that a brake 
has been applied to the particular carriage in which the 
observer is situated. 

We have already mentioned that, in connexion with his 
brake, Mr. Westinghouse has devised a system of train 





and tly into the reservoir, E*; but which will 
not allow any air to escape from the reservoir unless the valve 
be raised from its seat by the aid of the lever and spindle 
shown in Fig. 25. The spindle on which the lever acts, it 
will be noticed, has formed on it a collar provided with an 
annular face of \/-section on its under side, this face resting 
on an india-rubber washer at the bottom of the valve box, 
and thus preventing any leakage round the spindle so long 
as the latter is not lifted. The slight leakage which will 
take place when the spindle is momentarily raised for the 
purpose of transmitting a signal is of no consequence. 

The lever, ¢, shown in Fig. 25, is connected by a wire 
with an indicator (shown by Fig. 26, above) which is fixed 
in each of the compartments of the carriage to which the 
signalling arrangement is fitted. By pulling the cord, T, of 
the indicator, a pull is exerted upon the wire connected to the 
lever, ¢, and at the same time a small disc or semaphore, S', 
is thrown over so as to lie between two glasses, S, provided 
on the sides of the indicator. This throwing over of the 
semaphore (which can only be returned to its original posi- 
tion by a special key) indicates from which compartment 
the signal has been given. By the act of pulling the wire 
and lifting the lever, ¢, the valve in the valve box shown 
by Fig. 25 is also lifted, and the compressed air stored 
in the reservoir, E*, is discharged into the pipes leading 
throughout the train. On the engine, and also in each 
guard’s van, if desired, is placed an arrangement of signal 
whistle, shown by Fig. 23 of our two-page engraving. This 
whistle is mounted at the upper end of a small cylindrical 
veesel, R, provided with the loosely-fitting piston, R', this 
vessel communicating at its lower end with the lines of air 
pipes extending through the train. It thus follows that 
when a blast of compressed air is discharged from the 
reservoir, E*, the whistles are sounded, and the required 
signal given. It is evident from this arrangement that a 
signal will also be given each time the brake is applied, and 





it is to prevent this whistling from being of long duration 
that the cylinder, R, is provided. The piston, R’, fitting 
loosely, sufficient air passes it to sound the whistle, but as 
the flow of air continues the piston rises, until ultimately 
an india-rubber washer on its upper side is brought into 
contact with the seat formed around the mouth of the 
opening leading to the whistle, and the further escape of 
air is arrested. Of course each time the brake is applied 
the reservoir, E*, receives a fresh supply of air to make up 
any losses by leakage. 

The signalling arrangement we have described has been 
tested on the Caledonian Railway, and found to answer 
well, and it is of such a simple character that it appears 
almost certain to be adopted in cases when Mr. Westing. 
house’s brake is applied to trains making long runs without 
astop. In conclusion, after the full description we have 
given, we need scarcely say that in both the brake and sig- 
nalling arrangement there is ample evidence of Mr. West- 
inghouse having bestowed that care and attention upon the 
design of small details which is so important in all matters 
of this kind, and the neglect of which has so often led to 
the abandonment of really promising inventions. We shall 
watch with interest the progress made by the Westing- 
house brake, both in this country and abroad, and no doubt 
shall have more to say of the results obtained with it. 


AN IRONWORKERS’ CONFERENCE. 

On Monday morning a conference of delegates, represent- 
ing some 60,000 iron workers who are employed in Stafford- 
shire, East Worcestershire, Gloucestershire, Cleveland, Scot- 
land, and the other iron districts of the United m, 
assembled at the Cricket Ball Inn, Saville-street, Sheffield, 
eo the credentials of the oe had reper 
sun proposals were passed, subject to confirmation on 
ensuing day. On Tuesday morning the conference resumed 
its sittings with closed doors, but its avowed object was to 
effect the union of the whole of the ironworkers in the 
ag te 
same policy might urs' y e meeting was 0 
0 icin that les chould rise and fall simultaneously 

ughout the whole of the iron districts in the same 
manner as does the price of iron, regulated as the latter is 
by various associations of manufacturers. The following reso- 
lutions were unanimously : : 

i, —— y be a i — 7. | exten to all 
iron-worki iatricts, and embracing ironwor! in- 
cluding blast furnacemen and others connected with the trade 
who are dis to become associated with us. 

2. That to enable the ironworkers to accomplish the above 
object, the delegates here assembled at this conference, agree, 
in the name of their respective constituents, to accept 
abide by the revised rules which have received the careful 
consideration of Mr. Rupert Kettle, with such byelaws as 
may be to by the delegates assembled, and which 
are, in their opinion, desirable to promote efficiency in the 
working department of the Association ; all bye-laws to be 
—_— by at least three-fourths of the members before 

y become binding. eee ; 

8. That this meeting is of opinion that it is impossible to 
successfully work out the objects of the Association, and to 
carefully attend to the business of the Board of Conciliation 
in Staffordshire and East Worcestershire, unless an agent be 
appointed to attend to the business thereof, and that such 
agent shall be responsible to every member, and shall be 
ayy by the Pp rules and byelaws, and shall be paid 

the general of the Association; that such agent 
shall be a member of the council, and that the amount 
of his salary shall be fixed by two-thirds of the members, but 
that ions as to the amount to be’paid per week 








office. 
The conference having agreed 

have the privilege of appointing an agent, the annexed reso- 
ation wes passe thaneon: “That there shall be an agent @p- 
pointed from Staffordshire and East Worcestershire as soil 
as the ised number of mentor, , to “od 
monthly ——o the above- districts, amoun' 
to 2000.” It was arranged A 
as soon as possible to the various districts where there is 20 
association of ironworkers with the object of promoting 
unity amongst them. 
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EXPLOSIVE AGENTS. 

Ar the last ordinary meeting of the Session, 1871-72, of 
the Institution of Civil Engineers, held on Tuesday, May 14, 
with Mr. T. Hawksley in the chair, a paper was read b Mr. 
F. A. Abel upon “ Explosive Agents applied to Industrial Pur- 
poses,” by Mr. F. A, Abel, F.R.S. Of this paper the follow- 
ing is an abstract: ‘ . 

The nature and properties of gunpowder, and its special 
advantages and defects as an explosive agent for industrial 
purposes, were first briefly reviewed. The application of 
chlorate of potash to the productions of mixtures more vio- 
lent than gunpowder was discussed, their general suscepti- 
bility to explosion by friction or blows was pointed out, and 
some comparatively safe compounds of this class, such as 
Horsley’s powder, and a substance called tutonite, were 
specially noticed. The salts of an organic acid, called picric 
acid, now produced in large quantities by the action of nitric 
acid on the well-known antiseptic carbolic acid, were de- 
scribed as endowed with explosive properties, and as furnish- 
ing very powerful agents when mixed with chlorate of potash 
or saltpetre. Of these the “ poudre picrate,” or mixture of 

icrate of potash and chlorate of potash, was the most vio- 
con but was far too dangerous, on account of the readiness 
with which it exploded by friction, to permit of its technical 
application. A mixture of picrate of ammonia and saltpetre, 
designated “ picric powder” by the author, was described as 
certainly not more dangerous to manufacture and to use 
than gunpowder ; considerable quantities had been produced 
with the ordinary appliances of gunpowder works, and the 
material had received safe and successful employment asa 
violently explosive charge for shells. 

Numerous other products of the action of nitric acid upon 
organic substances, endowed with explosive properties, were 
stated to exist, but only two of them, nitro-glycerine and 
gun-cotton, had hitherto received practical application, and 
these two constituted, at the present time, the chief rivals of 
gunpowder in many of its most important uses. Attempts 
were made to apply gun-cotton immediately after its dis- 
covery in 1846, and long before its properties were under- 
stood ; but nitro-glycerine, which was discovered in 1847, 
had continued a chemical curiosity for sixteen years, its 
manufacture and application having been developed during 
the last nine years. 

The early istory of gun-cotton was briefly referred to, 
and it was shown that, even in the first days of its production 
and application, important results were arrived at, though 
the too hasty attempts to utilise it led to its speedy abandon- 
ment, as a highly dangerous material, by all but the 
Austrians. The improvements effected by Baron von Lenk in 
the application, as well as in the manufacture of gun-cotton, 
which first became public in 1863, led to a resumption of the 
employment of this agent in England, and to its careful 
study by a special Government Committee and others. The 
advantages of the Austrian gun-cotton, as a mining, quarry- 
ing, and engineering agent were pointed out, as also the con- 
siderable improvements in point of power, economy, safety 
and convenience in use, in facility and uniformity of pro- 
duction, which had been effected by the reduction of gun- 
cotton fibre to a finely divided condition, and its subsequent 
conversion into highly compressed homogeneous masses. 
The rigidity of the charges of gun-cotton, and their conse- 
quent occasional tendency to become — in irregularly- 
shaped blast holes were, however, shown to be occasional 
sources of accident; and the necessity for strongly confining 
gun-cotton, in order to develope its full “yy force, was 
a defect which existed until recently, and had, for a time, 
rendered the material decidedly inferior to nitro-glycerine. 

An account was next given of the successful manner in 
which Mr. Alfred Nobel had developed the practical appli- 
cation of nitro-glycerine. His discovery that the explosion 
of this liquid could be brought about through the agency of 
a detonation, and its successful manufacture, combined to 
furnish the industrial world with the most powerful explosive 
agent hitherto susceptible of application, and which agent, 
from its high specific gravity and insolubility in water, pre- 
sented the special advantage, that it could be used in posi- 
tions whence water could not be excluded. The poisonous 
nature of the substance constituted an objectionable quality, 
and some uncertainty occasionally attended its employment, 
but its principal detects arose from the fact of its being a 
liquid, and from the comparatively high temperature at 
which it froze. The majority of the numerous fearful acci- 
dents which had occurred during the transport and handling 
of nitro-glycerine appeared to be caused by the accidental 
leakage of the liquid from receptacles in which it was con- 
fined. The liability of such leakages to escape observation, 
and to lead to accidental explosions which would be trans- 
mitted to the confined nitro-glycerine, and the reckless 
manner in “which the frozen nitro-glycerine had been 
frequently dealt with, in consequence of its apparently inert 
condition, had been fruitful sources of disaster, which had 
rendered the liquid, in its pure condition, a very unsafe 
material for employment as a mining agent. But Mr. Nobel 
had succeeded in applying nitro-glycerine in a simple 
manner, by which its defects, arising out of the liquid nature 
ot the material, were remedied. He mixed nitro-glycerine 
with a porous and finely divided silicious earth, and thus 
obtained a solid but plastic preparation, which could be con- 
veniently handled and converted into charges of suitable 
dimensions, susceptible of application like any other solid 
explosive agent, and capable of detonation quite as readily as 
the pure nitro-glycerine. This mixture, called dynamite, 
and of which one or two varieties were prepared by Nobel, 
was stated to be one of the safest, most convenient, and most 
powerful blasting and mining agents. As now manufac- 
tured, in the form of compressed charges, it retained as 
much as 75 per cent. of nitro-glycerine without exhibiting 
any tendency to a separation of the liquid during transport 
and storage. 

Several ether nitro-glycerine preparations of more recent 
production were referred to, all of which might be regarded 
as modifications of dynamite, In some of them, such as 
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WE have received the following statement, of the 
results of the experiments made by Mr. Kirkaldy 
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THE HENDERSON PROCESS. 


on the iron treated by Mr. Henderson’s process at 
the Millwall Iron Works on the 7th inst. : 


Results of Experiments to ascertain the Elastic and Ultimate Tensile Strength, §c., of One Piece of Billet Bar, and One 


Piece of Plate received from the Millwall Iron Works. 
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Note.—No. 1636 cut-off at right angles to 1637. 


I hereby certify that the above bar and plate were made 
at the Millwall Iron Works, Messrs. Joshua Jeavons and 
Co., on the 7th of May, 1872, by the Henderson process, and 
witnessed by several gentlemen. That the charge consisted 
of 448 lb. grey Cleveland pig iron, brand “ Clarence, 162 Ib. 
ilmenite, and 561b. fluorspar. Two balls were formed by 
puddler, shingled under steam hammer, heated in furnace, 
and then rolled, one of the balls into a billet bar, 1Zin. x 
1fin., the other into a plate s,in. thick, and that both 
were stamped with my die for subsequent identification. 


I also witnessed a second charge consisting of 448 Ib. of 
the same pig iron “ Clarence,” 56 lb. of fluorspar, and 56 1b. 
burnt brick, formed into three balls and shingled, but, owing 

| to some misunderstanding, were not heated in time for roll- 
ing before I left the works at 9.40 p.m. 
James Henverson, Esq., of New York, and 
Tavistock Hotel, Covent Garden, W.C. 
Davip Krrxatpy, The Grove, Southwark. 


street, London, 8.E., May 21, 1872. 








Horsley’s mining-powder, dualine and glyoxiline, solid ex- 
plosive compounds or mixtures were employed instead of 
porous silica, as the absorbents of nitro-glycerine; in others, 
as in lithofracteur, the silicious earth and nitro-glycerine con- 
tained in dynamite were in part replaced by semi-explosive 
substances, for example, by gunpowder constituents. None 
of these newer preparations contained so high a proportion of 
nitro-glycerine as dynamite, and although some of them, 
such as lithofracteur, might vie with it in regard to safety, 
it was scarcely possible that the substitution of other explo- 
sive substances, for a proportion of nitro-glycerine in the 
mixture, could result in the production of an equally power- 
ful explosive agent. 

When it was found, by recent experiments, that gun- 
cotton, in the compressed form, could be exploded by detona- 
tion, like nitro-glycerine and its pees that substance 
proved to be quite analogous to tifem in its behaviour, though 
the pure nitro-glycerine still remained somewhat the strongest 
explosive agent. The suddenness of the explosion developed 
by detonation, permitted of the application of compressed 
gun-cotton and nitro-glycerine preparations to purposes of 
destruction without any confinement, and thus operations 
could be expeditiously and effectually carried out with com- 
paratively small [quantities of these materials which could 
only be accomplished by exorbitantly large charges of gun- 
powder. The rapid demolition of military works, bridges, 
&e., the breaking up of boulders, large masses of rock, guns, 
or castings or forgings, were quoted as operations of this 
class. 

The author pointed out some of the causes of the great 
difficulty experienced in arriving at anything approaching a 
precise estimate of the relative power and effect of different 
explosive agents. Taking dynamite as the type of the 
practically useful nitro-glycerine preparations, and as cer- 
tainly one of the strongest, experience had shown it and 
compressed gun-cotton to be about on an equality in point 
of power, and to exhibit, in their most advantageous ap- 
plications, a strength which was estimated at six times that 
of powder. The plastic nature of dynamite, and its power of 
resisting penetration by moisture, gave it advantages over 
compressed gun-cotton, as it could be used in wet blast 
holes, and as very irregular holes, or holes terminating in 
fissures, could be more conveniently and heavily charged 
with it than with gun-cotton. On the other hand, the 
readiness with which dynamite froze, and its inertness unless 
thawed, or fired by special arrangements, and the unpleasant 
effects taperioneall occasionally by those using it, were in- 
conveniences not shared by gun-cotton. The advantages 
presented by these materials, in their general application as 
blasting agents, were shown to consist chiefly in saving of 
time and labour, especially in tunnelling, or in blasting in 
hard rock. They were also susceptible of advantageous em- 
ployment as auxiliaries to gunpowder, in the rapid removal 
of large masses of rock, or of submerged wrecks, the violent 
explosive agent being first used to produce extensive rending 
and shattering effects, and the superior displacing effect of 
powder being afterwards brought to bear. It was pointed 
out that gunpowder could not be satisfactorily replaced by 
these violent explosive agents in some kinds of work, where 
its comparatively gradual action was a specially valuable 
feature. 

In conelusion, after referring to some recent interesting 
experiments of Dr. Sprengel on the application of readily 
oxidisable and other powerfully oxidising liquids in the pro- 
duction of violently-detonating mixtures, the author showed 
that, even in the application ot gunpowder to industrial pur- 
poses, some decided advance had lately been made, for its 
violent explosion could be developed, like that of all other 
—— mixtures and compounds, through the agency of 
a detonation, whereby its action might be considerably in- 
tensified, and its application to some important classes of 
work, ¢. g., in submarine operations, greatly favilitated. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLEsBROUGH, Wednesday. 


The Cleveland Iron Market.—Yesterday, in consequence 
of the Whitsuntide holidays there was not a large attendance 
on ’Change, at Middlesbrough, but there were more present 
than was expected. The amount of business transacted was 
exceedingly small. There was no alteration in the prices. 
All the makers of pig iron have continued booking orders 
and have work on hand which will occupy them until next 
spring. This week they are doing very little owing to the 
holidays. There is still an outcry for materials. All branches 
of the finished iron trade are in asound condition. Remuner- 
ative prices are being obtained and plenty of orders are being 
booked. 

The Mines and the Miners——The Cleveland ironstone 
miners have commenced to restrict the production of stone 
and the owners of mines and blast furnaces are now con- 
sidering what steps it will be necessary to take should the 
men continue the policy they have adopted. Some owners 
of blast furnaces have declared that as soon as they fail to get 
a sufficient supply of stone they will blow out some of their 
furnaces. Unless united action of the blast furnace owners 
were taken the blowing out of a few furnaces would not 
affect the miners’ but would raise the price of pigs during 
the shipping season. We are informed that the blast 
furnace owners will not take any united action in this matter. 
That being the case the mine owners will have to do the 
best they can to settle the matter with their men. 


The Coal Trade—There is no alteration in the coal and 
coke trades. The demand for fuel is heavy, and high prices 
are fully maintained. The strike at the New Seaham colliery 
has been settled, the men agreeing to return to work, and 
work night shift pending the decision of arbitration to which 
the question has been referred. 


Development of Barrow-in-Furness. — Yesterday the 
Duke of Devonshire and a distinguished company visi 
Barrow-in-Furness to do honour to Mr. James Ramsden, 
the mayor of the town, who has done so much to establish 
and develop the trade of the place. A bronze statue, by 
Noble, of Mr. Ramsden has been erected by public subscrip- 
tion. His Grace the Duke of Devonshire yesterday per- 
formed the ceremony of unveiling the statue, after which a 
banquet was held. Mr. Ramsden is managing director of 
the Barrow Hematite Steel Works, Limited, and holds many 
other offices by which he has been enabled to aid most 
materially the development of the great mineral wealth of 
the district. Barrow is in a flourishing state just now, and is 
increasing rapidly. 

The Middlesbrough Dock.—The desirable extension of this 
dock is making rapid progress. A portion of it is to be open 
this year. 

The Coatham Pier.—The Coatham Pier Company are pro- 
ceeding with their undertaking. When the pier is complet 
it will be a great embellishment to this watering place, 
which is so much frequented by the residents on Tees-side. 

More Iron Works in Cleveland.—It is stated that a com- 

any is in course of formation for the erection of blast 

furnaces in the Lofthouse district, near the ironstone mines 
there. The company formed recently for the erection ¥ a 
number of Danks puddling furnaces at Middlebrough, as 
not yet connnenenll- work, but it is making the necessary 
preliminary arrangements as quickly as possible. 

Hematites.—There is a good demand for Cumbe 
hematites. On account of the Carlist rising in Spain, r 
arrivals of Spanish ores have been very few, and consequen y 
there has been more doing in the Cumberl: 
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BERT begs to state that subscribers in the United States 
can be supplied with ‘* ENGINEERING”? from this 
office, post free, for the sum of li. 14s. 8d. ($8.32, 
gold) per annum, payable in advance. 
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MASONRY AND BRICKWORK. 

HoweEVER gigantic may be the strides with which 
engineering science has advanced during the last 
few years, it cannot be denied that, so far as regards 
the special art of building in masonry or brickwork, 
the present race of architects and engineers are 
feeble in conception, timid in execution, and but 
dwarfs of utter insignificance as compared with the 
giants of former days. 

It would be amusing, or more truly perhaps the 
reverse, to note in what manner an average archi- 
tect or engineer of the present age would deal with 
some of the problems presented to the old masters, 
for instance, such a one as that successfully solved 
by the Saracenic builder of the justly celebrated 
tomb of Mahomet at Bejapore, India, which was as 
follows: Given a building 135 ft. square on plan, 
and 110 ft. high, required to cover the same with 
a circular dome 124 ft. in diameter, and weighing 
some twelve or fourteen thousand tons. It would 
be curious to observe how many hundreds of tons 
of iron our men would consider it imperative to 
throw into the work. The Saracen, knowing the 
capabilities of his material, asked for no ironwork, 
but fearlessly trusted to his masonry, and skilfully 
corbelled out the square walls at the top to meet 
and support the circular dome, and to such a bold 
extent, that at the angles of the building the pro- 
jection of the corbelling measured no less than 46 ft. 

How infantile appear the greatest exertions of our 
modern building in comparison with such mammoth 
works as these. The traditions of the art have 
been lost, and science has provided no substitute. 
Our professors, if they do not avoid the subject 
altogether, treat it in a perfunctory, ignotum per 
wrotius Manner, which only serves to make the 
‘darkness more visible,” or the “little glooming 








light”—which may already exist in the student’s 
mind—‘ more like a shade.” We may be taught, 
for instance, that the line of pressure in an arch 
must be included in the middle third of its depth, 
or the arch will tamble down, and we may be treated 
to many other equally shallow dicta based upon 
hypotheses evolved from purely theoretical con- 
siderations, which the bare existence of hundreds of 
buildings for hundreds of years conclusively de- 
monstrates to be utterly false and untenable. 

In recent times, no doubt, the introduction of 
ironwork has had much to do with the extinction 
or suppression of nearly all that is true and expres- 
sive in the art of building. It is so very easy to 
multiply the span and divide by the depth, and to 
perform the other elementary operations incidental 
to the determination of the strength of an iron 
girder ; and then, besides, the figures and diagrams 
look so clever as to induce in the too often shallow 
performer a glow of self-complacency, leading’ him 
to fervently believe that an engineering feat has 
really been achieved. Butif such work constituted 
engineering, the schoolmaster in the ‘ Deserted 
Village” would be an admirable exponent of the 
science : 

The village all confessed how much he knew, 
*Twas certain he could write, and cipher too. 

Another advantage offered by ironwork as com- 
pared with masonry, and one to indolent or incom- 
petent men peculiarly seductive—is that of shirking 
responsibility. With iron girders the designer may 
devote the few minutes necessary to the conven- 
tional calculations, specify iron of a given strength, 
and so rid himself lightly of any further sense of 
being responsible. But if, on the other hand, his 
first consideration is his client’s interest, and not his 
own ease, he will often be led to discard ironwork 
in favour of masonry, and he will find no royal road 
to learning in that direction, but must honestly and 
laboriously qualify himself by theoretical and prac- 
tical investigation, and by comprehensive analyses 
of works already executed to form a correct esti- 
mate of the capabilities of the masoury or brick- 
work with which he may be dealing, and to shape 
his design accordingly. 

Notwithstanding the eclipse which constructive 
masonry has suffered by the advent of ironwork, 
a very important part is still reserved for brick- 
work to play. The value of the brick dwellings 
and other structures annually erected in this 
country far exceeds that of any other similar class 
of work, railway or otherwise. How trustworthy 
a material brickwork is may be considered self- 
evident, when it is remembered that amongst the 
hundreds of thousands of brick houses in progress 
or in existence, the fall of one rarely or ever occurs 
unless it be either very old and decayed, or young 
and green, and this notwithstanding the disad- 
vantage these structures labour under in being pro- 
portioned as regards strength by mere rule of 
thumb, or by no rule at all. Our architects have 
in one small respect improved upon the practice of 
their immediate predecessors by reason of the 
omission in their buildings of that potent agent of 
destruction—timber bond. They have learnt that 
modern bricks and mortar can be made to rival in 
durability any material that the Romans employed, 
and that the alleged peculiar virtues of ancient 
mortar are mythical, or due solely to age. Good 
bricks and mortar, when once in place, require no 
painting or further attention, and instead of de- 
teriorating like iron work, brickwork positively in- 
creases in strength to an appreciable extent during 
the course of many years. In fact, so many ad- 
vantages as regards cost and durability are offered 
by brickwork that the rush upon ironwork made 
by the second-rate men of the engineering and 
architectural professions is much to be regretted, 
both in the interests of the art of building itself 
and of its patrons’ pockets. 

A little knowledge is proverbially dangerous ; it 
is therefore no matter for surprise that so-called 
utterly ignorant country builders are as a body 
more just to their clients than many pretentious 
but balf-informed professionals. The absence of 
classified experimental data relating to the pro- 
perties of brickwork may be urged by some as a 
valid excuse for the indifference or ignorance evi- 
denced by the latter body, but this argument 
cannot be sustained. Many experiments are not 
needed, for if the eyes be but kept open, the thou- 
sands of houses which are continually being run up 
by speculative builders, with their numerous small 
but suggestive defects, readily traceable to defective 
design or materials, or to both conjoined, furnish 


the thoughtful observer with data for generalisa- 
tion of far greater value than could be obtained 
from the most elaborate series of experiments. 

Looking broadly at the respective practices of 
engineers and builders when dealing with brick- 
work, it may be said that engineers. in their caleu- 
lations, treat their bricks as so many Lilliputian 
blocks of stone piled upon each other, and kept in 
place solely by the action of gravity, whilst builders, 
on the other hand, treat them as so many blocks of 
more or less irregular shape firmly glued together 
into one solid mass. Engineers act upon the latter 
theory by compulsion, when dealing with concrete ; 
but the extensive use of the latter material in recent 
times has not made them a whit less exacting in 
the precise arrangement of the spiral courses of a 
skew brick bridge, or in many other farcical niceties 
of a similar nature, 

The daily personal experience of practical builders 
has formed the basis of their theory, and they know 
the conditions to be complied with in order to 
insure success. Brickwork laid in irregular courses, 
arches with theoretically inadequate abutments, and 
concrete structures of any class, will tumble down 
if not sustained by extraneous aid when young and 
green, and yet a few days or a few months later 
they May be possessed of a surplusage of power to 
undertake any duty which may be imposed upon 
them. Builders know this truth and act upon it ; 
hence it is that in so many cases where an engineer 
would introduce ironwork, the builder simply sub- 
stitutes sound cement for his ordinary mortar. 

Few things can be more instructive to an earnest 
student of constructive art than to note the various 
shifts and contrivances practised by a speculative 
builder in carrying out such a work, for instance, as 
a row of shops, when conditions of a pecuniary 
nature necessitate everything being cut down to the 
lowest margin of strength that his experience can 
justify. The whole front of the buildings, for some 
nundreds of feet perhaps in length, will be carried 
upon a series of light timber brestsummers, resting at 
each end for a length of 4in. upon the party walls, 
and propped up temporarily at some intermediate 
point by a thin story post," which has sprung very 
probably 2 in. or more at the centre in consequence 
of the excessive weight thrown upon it by the 
green brickwork. At the corner the building will 
pane the fearful and wonderful appearance of a 

ouse built upon a Brobdignagian kitchen table, 
and only prevented from plunging off the table to 
its own destruction by the gentle persuasion of a 
couple of slight raking struts temporarily fixed at 
the angles. So appears the row of buildings for 
some months, whilst the internal finishings are in 
progress, and then comes the time for the striking 
of struts, and the setting up of story posts, to be 
followed by the putting in of shop fronts, and the 
general polishing up of the exterior, when the 
building presents the appearance of those to which 
the public are accustomed, into which they enter, 
and in which they dance about without the slightest 
trepidation or suspicion of ever so small a risk, 

Now if this model row of shops were submitted 
for report to an average young engineer fresh from 
King’s College, he would conclusively demonstrate 
to his own satisfaction that the building could never 
stand ; that the brestsummers were loaded nearly up 
to, or perhaps even beyond, the breaking weight ; 
that the bearings at the ends, instead of being mere 
ledges of 4 in., should be broad and substantial bed 
plates; and that by reason of the unequal strains 
induced by the weight of the entire front of the house, 
together with that of the floors and roof resting 
upon it, being thrown upon the extreme verge of 
the party walls, the brickwork at those points 
would encounter strains which it is utterly incapable 
successfully to resist. The building does not come 
down, but our young friend will simply disclaim 
any responsibility for the inexcusable conduct of 
the building in that respect, and proudly conscious 
of the immutability of mathematical laws, and of 
his own proficiency therein, will content himself 
with reasserting his theorem that the building 
ought to fall. This conclusion is, of course, essen- 
tially indolent and unscientific; the truly scientific 
course to adopt would be to endeavour, by a process 
of induction, to reconcile the apparent discrepancy 
between theory and practice. 

The elements of reconciliation will be found in 
the fact that brickwork is possessed of many valu- 
able attributes which are taken advantage of by the 
builder, but are ignored by the engineer in his cal- 
culations, although not unfrequently they gene- 





rously come to his aid, and save his credit in cases 
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where he has hopelessly blundered even in the ap- 

lication of his own theory. The modern class of 
builders have arrived at their present position be 
a tentative process. At one time a so-termed bric 
house consisted in reality of a self-sustaining timber 
framework filled in with brick panels, and at a more 
recent period bond timbers were introduced wher- 
ever the fancy of the architect dictated. The su- 
perstition that these bond timbers performed an 
essential function would appear to enjoy a flicker- 
ing existence even at the present time, for in one of 
the most recent and important additions to railway 
works in the metropolis, hoop-iron bond was exten- 
sively introduced in almost every conceivable posi- 
tion—for instance, in courses parallel to the abut- 
ments throughout the entire length of the arches, 
although they might be so long as to resemble a 
tunnel. ‘This, happily, is rather a unique specimen 
of railway practice, but it serves well to illustrate 
the direction in which engineers commonly err in 
their estimate of the capabilities of brickwork. The 
subject of which we have been speaking is a most 
important one, and we intend to have more to say 
upon it shortly. 


MINERS’ UNIONS IN PRUSSIA. 

Tue oldest associations amongst working men for 
mutual aid, of which modern trade unions are the 
youngest offspring, are unquestionably the ‘* Knapp- 
schaften,” or miners’ unions of Germany. They 
date back more than 600 years and were esta- 
blished wherever German miners migrated; they 
had written rules and regulations, and gener- 
ally received corporate rights from the respec- 
tive sovereigns x wished to encourage mining 
enterprise within their own dominions, particularly 
for the sake of winning precious metals. The 
German miners’ unions exist over all Austria, 
Russia, Norway, and Sweden, where the art of 
mining was introduced from Germany, and the 
technical terms still in use by the profession in 
these countries, bear witness to their German origin, 
as well as the general mining laws which regulate 
the acquisition of mining property from the state, 
and the obligations of mining proprietors towards 
the sovereign, who holds all mineral treasures under 
regal rights. In no other country but Prussia, 
miners’ unions or ‘‘ Knappschaften” have been 
developed with so much care by legislation for the 
general benefit of the working miners,fand though 
they are still capable of improvement, they can 
fairly be pointed out as models, which are worthy of 
imitation for the benefit of the other working classes. 
The report on the miners’ unions in Prussia during 
the year 1870 has lately been published and we find 
in it data which may prove of value to the mining 
interests of this country, where the improvement of 
the social condition of a large population of miners 
is just now being eagerly discussed. 

The war of 1870 has not failed deeply to affect 
the condition of the ‘ Knappschaften,” as over 
30,000 members were forced by it to leave their 

eaceful calling and to enter the ranks of the army. 
The direct object of the miners’ associations is to 
render iemnodions assistance to its members when 
they are in need of it; so that if injured by an 
accident, or if taken sick, they receive assistance 
during the duration of their illness, besides free 
medical treatment and medicine. If their case 
should make it desirable, they are received without 
cost at one of the unions’ infirmaries, and in the 
event of death, the union furnishes the funeral ex- 
oe, If, through any accident or through age, they 

ecome too infirm to gain any wages by their work, 
they receive for life a pension out of the common 
fund, and according to the degree of their in- 
firmity they are classed as pensioners, or half pen- 
sioners, and obtain help accordingly. If a member 
leaves a widow and children behind him, the former 
receives a monthly pension until she dies or marries 
again, while the children are assisted until they 
are 14 years old, besides free school to the same 
age. There are two classes of union members, 
permanent and temporary, the latter only acquiring 
personal rights, while the ‘ormer after 5 years 
membership have their rights extended to all 
the members of their family, but both classes 
forfeit their rights when they leave their union 
without permission, or cease to pay their contribu- 
tion, which, as a rule, is 1 groschen out of 1 thaler 
of wages earned, or 8d. in the pound, or 34 per 
cent. The property of the union is thus principally 
derived from contributions of the members, but 
also to no small extent from voluntary donations 
as well as from contributions, which the mine owners 





are legally obliged to pay. According to the old 
German mining law, each mining property was di- 
vided into 128 shares or ‘‘kuxe,” of which 124 were 
contributing and 4 were free shares, which only 
artook in the dividend, and of which one belonged 
y right to the union or ‘‘ Knappschaft,” one to 
church and school of the parish where the mine was 
situated, and two to the owner of the ground, 
Thus some income was secured to the unions from 
all paying mines. Since modern legislature, how- 
ever, has given free scope to the management of 
mining property, the mine owners are obliged to 

y 1 per cent. of their income to the unions’ fund. 
This fund is under the management of a commit- 
tee of trustees, ‘‘ Knappschafts Aelteste,” which are 
freely elected by the members and placed under the 
control of the Government mining engineer of the 
district, who is made responsible, to prevent de- 
falcations and to see that members always obtain 
justice. 

In 1870 there existed 91 urions in Prussia, re- 
presenting 2446 mines, 182 smelting works, and ]8 
gas works, together, 2646 works, with 197,066 
members on an average, 98,512 belonging to the 
permanent and 98,554 to the temporary class. 
Collectively 86,697 and 86,381 members of each 
class respectively belong to the mines, out of which 
51,952 permanent and 53,822 temporary members 
belong to the coal mines ; the smelting works have 
10,828 and 11,965; the salt works 987 and 208. 
On the lst of January, 1870, the miners’ unions 
comprised 202,554 members, of whom 102,174 were 
permanent and 100,388 temporary. Out of the 
former number 6016 left by permission, 1493 as 
pensioners and 1404 by death, together 15,957 ; 
out of the temporary class 26,615 left, and 928 died, 
or 27,543 together. In the course of the year, 
however, 11,775 permanent and 25,305 temporary 
members joined the unions, so that by the Ist of 
January, 1871, they had again reached the number of 
196,005. ‘This may be considered a very fair increase, 
as over 30,000 members remained still with the 
colours at that date. During 1870, out of 1000 
members 8.28 individuals were invalided, 2.51 killed 
through accidents and 9.39 died from other causes. 

On January lst, 1870, the unions had to pro- 
vide for 8664 pensioners and 245 half pensioners ; 
this number was increased in the course of the year 
by 1539 of the former and 106 of the latter class, and 
diminished by 817 and 23, together 840, in conse- 
quence of death, and by 119 and 51 from other 
causes. The average age of members entering the 
pensioners list as ‘‘ bergfertig” or unfit for mine 
work, was 50.9 years, but in the coal districts con- 











siderably less, as shown by the Mihlheim union 
where it was only 43, in the Saarbruck union 46, in 
the Mark union 46.1, and in the Essen union 47.7 
years. The number of all persons supported by 
the unions during the year was 45,557, namely 9267 
pensioners, 277 half pensioners, 13,883 widows, 
and 21,630 orphans, and school money was paid 
besides for 45,402 children. The total income of 
the unions was 2,241,524 thalers, or 336,228/. 12s. 
or 7.16 per cent. more than the year before ; of this, 
50.96 per cent. was contributed by members, 38.05 
by mine owners, and 8.06 came from interest on 
capital, entrance fees, fines, &c. The total expendi- 
ture was 2,074,437 thalers, or 310,665/. 1ls., of 
which 7.22 per cent. were absorbed in physicians’ 
fees, 11.68 in medicine and other medical expenses, 
15.12 in sick allowances, or together 34.02 per 
cent. for sanitary purposes; 22.96 per cent. went 
for support of pensioners and half pensioners, 17.23 

r cent. for widows, and 7.96 for orphans, 1.51 for 
uneral expenses, 3.71 for extraordinary assistance, 
3.21 for ro orn 4.73 for management, and 4.19 per 
cent. were absorbed in other expenses incurred in 
working the unions. During the year medical as- 
sistance was rendered to 117,025 persons, sick wages 
were paid for 1,436,826 days, and 9486 members 
received, in all difficult cases, free medical treatment 
at the hospitals. Most of these cases were the 
result of accidents, 








THE EXTRACTION OF SILVER. 

WEstTWARD of the Rocky Mountains, in the Pacific 
States and Territories of the United States of 
America, there are upward of 1200 mines now 
being worked for the extraction of the precious 
metals. They are scattered throughout California, 
Nevada, Oregon, Idaho, Montana, Colorado, New 
Mexico, and Arizona, and produced in 1870 some 
66,000,000 dols., ornearly 13,500,000/, sterling, Upon 
the establishment and plant of 1000 of these mines 
upwards of 16,000,000dols. have been expended since 


———<—<—<——— 
1851, when the Mammoth gold mills on Jamison 
Creek, in California, were set to work. Out of 750 
mills, 485 are entirely driven by steam, 240 by water 
and 25 by steam and water power combined. This 
power works collectively 9754 stamps, and gives 
employment to a large population scattered through 
the auriferous and argentiferous regions, As 
matter of course, while a number of these mines are 
unsuccessful, the majority pay moderately, and 
comparatively small number are rich in their yield, 

The larger proportion of the mines yield gold, 14] 
giving nothing but silver, and many producing both 
gold and silver. 

Of the silver mines the most celebrated are those 
collected about the Comstock lode in Nevada, from 
which during the last five years about 40,000,000 
dols. of bullion have been obtained. In 1870 the 
total yield of the mines upon this lode were consider- 
ably more than for 1869, and almost reached the 
production of 1868, one of the mines, the Chollar. 
Potosi, producing 2,627,938 dols., and another, the 
Hall ad Norcross, 1,708,281 dols. 

The ores produced from the Comstock lode are 
classified into first, second, and third class, an 
arrangement which refers rather to the treatment 
which the ore receives, than to the absolute richness 
of each class, The first class, which is most care- 
fully treated, has an average assay value varying 
from 100 to 150 dols. per ton, the second from 9) 
to 150 dols. per ton, whilst the third class includes 
all those ores of a poorer quality. 

But the ores of the first class form only a very 
small proportion of the total rock extracted. For 
instance, one mine from which 87,341 tons of ore 
were taken, having a total assay value of 40.84 dols, 
per ton, only 2774 tons were ranked as first class, 
and assayed at 449.40 dols.; while 4755 tons were 
second class, assaying 124.25 dols., the remainder 
being third class, and averaging 52.01 dols per ton. 
The actual yields were of course much below these 
figures, being 359.52 dols., 78.16 dols., and 37.20 
dols. respectively. This was in 1868, but in the 
following year, when the same mine yielded 69,287 
tons of ore, there were but 68} tons of the first 
class. 

The Comstock lode yields both goldand silver, 
the percentage of the former being about 33 of the 
latter. 

So small a quantity of so-called first-class ores 
is now obtained from the lode, that all the mines 
collectively give insufficient work for the 60-stamp 
mill, situated in the Washoe Valley. At this mill the 
ores are first dried, dry crushed, roasted in rever- 
beratory furnaces, and amalgated in pans, The 
price charged for reduction is 40 dols. to 45 dols., 
the millowners buying the ores from the mine at 
80 per cent. of its assay value less the cost agreed 
upon for extracting the bullion. The majority of 
ores—those of thejsecond and third-class are sub- 
jected to what is known as the ‘* Washoe” process, 
which is in extensive use. 

The rock being reduced to a suitable size by hand, 














or, in preference, by a Blake’s stone breaker, is fed 
into the mortars of the battery, which are 4 ft. long, 
4 ft. deep, and 12 in. wide. The feed, 4 in. wide, 
is on one side, and the discharge on the other; this 
latter opening is from 12 to 18 in. high, the bottom 
being about 3 in. above the upper face of the cast- 
iron die, which is circular with a square base, and 
set in a recess in the bottom of the mortar. The 
screens placed against the discharge are formed of 
Russian sheet iron closely perforated with small 
holes. The stems of the stamps, which are of wrought 
iron, are about 12 ft. long, and 3 in. in diameter ; to 
the lower ends the cast-iron heads are attached, and 
to them the shoes, which are 8 in, diameter and 6 in. 
deep. These are made of cast iron, and may be 
worn down to an inch in thickness. Attached to 
each stamp stem is a collar, secured in place 
by keys; upon this collar, the ends of the lifting 
cam bears, and besides raising the stem gives it 4 
rotary motion, by which an even wear of the shoe 
is obtained, and a more effective blow is delivered 
at each fall of the stamp. The cams, which are 
generally double armed, are 2 in. or 2} in. wide, and 
placed upon the cam shaft, which is driven by the 
engine, as near as possible to the stamp stems. _ 
The weight of stamps usually employed varies 
from 600 to 700 1b. ; the range of fall is between 
7 and 10 in., according to the speed at which they 
are worked, the lift required being less, as the 
rate of working is increased. An ordinary § f 
gives 70 or 80 blows per minute. Two tons 0 
quartz can be crushed in a five-stamp mill in 24 





hours, 
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The broken ore is fed into the batteries either by 
hand or automatically ; in the latter case a hopper 
closed with a slide is placed over the feed opening, 
the slide being in connexion with a rod, which is 
set in motion by the fall of the stamp when the 
mortars are nearly empty, the increased fall im- 
parting an impetus to the rod sufficient to cause it 
to open the hopper slide, which returns into 
place when the drop of the stamp is diminished. 

The water required for the process of stamping 
is fed into the mortar from a wooden trough, laid 
along the top of the framing timbers of the 
battery which form the lower guide for the stamp 
stems. From this trough a small pipe is led to the 
sleeve, in which each stem works through the guide 
timbers, and which is cupped at the top. The 
water flows down the sleeve, and after cooling the 
stem, enters the mortar. In cold weather it is found 
necessary to turn the exhaust steam into the battery 
water. The quantity employed in the whole process 
of extraction is about 180 gallons of water per ton 
of ore, or 3 gallons per stamp per minute, but 
only half this amount finds its way into the mortar. 

When the stamping is completed, the ground ore 
is fed into the amalgamation pans, which are supplied 
with the necessary quicksilver, and with sulphate 
of copper, salt, and sulphuric acid. The use of these 
latter ingredients, which vary from a quarter of a 
pound to four pounds for each charge of ore, does 
not appear practically to exert any influence on the 
process. The weight of quicksilver used is between 
60 and 70 pounds per charge of 1200 or 1500 pounds. 

The advantages sought to be combined in the 
pans are the best form of grinding surface, free 
circulation, and thorough distribution, together, of 
course, with simplicity, ease, and cheapness of work- 
ing. The flat-bottomed cast-iron pans are in more 
favour than the conical ones. The charge varies 
with the size of the pan, rising in some as high as 
4500 pounds; 1200 pounds is, however, a more 
ordinary capacity. When the pan is being charged, 
the heavy mullers which revolve in it are raised, 
the ore is fed in, and steam is introduced either 
into a chamber beneath the pan, or direct into 
the pulp itself, but care has to be exercised lest 
the mixture becomes too thin by the condensation 
of the steam. If this happens the covers of the pans 
are removed, and the pulp is thickened by evapora- 
tion, the direct supply of steam being cut off mean- 
while. After two hours grinding at a speed of 
about 60 or 70 reyc'utions per minute, a supply of 
quicksilver is introduced upon the charge, squeezed 
through canvas bags in order to distribute it in a 
finely divided state over the pulp, the grinding is 
then resumed for two hours longer, and the amalgam 
is further diluted and discharged into vessels con- 
taining stirrers, which are driven at a very slow 
speed, and by gently agitating the pulp, cause the 
amalgam and quicksilver to settle. Four hours are 
required for the operation, and at the end of this 
time, the mass is drawn off at the bottom, and 
is subjected to washing, skimming, and straining, 
by which the amalgam is separated, In this opera- 
tion a considerable quantity of fluid amalgam accu- 
mulates, and is returned to the pans. 

The amalgam being collected, is then subjected 
to forcible pressure to expel as much of the fluid 
quicksilver as possible, and is placed in a cast-iron 
retort, which is about 12 in. in diameter, and from 
3 to 5ft. long. One end of this retort is closed by 
acover, and carefully coated with clay, the other 
end is reduced in diameter to 24 in., and connected 
with the tube that passes to the condenser, The 
inside of the retort is covered either with battery 
slime, or some other lining, in order to prevent the 
metal from adhering to the side. The amalgam 
is placed in, either upon trays, or direct upon the 
retort bottom, the end is closed, and a gradually 
Increasing heat is applied, evaporating the quick- 
silver, which passes through into the condenser, 
and collects in a water receiver, leaving behind 
the pure metal. An excessive heat would have the 
effect of melting the latter, and inclosing globules 
of the quicksilver within it. The time required for 
sublimation is about 8 hours, and the usual charge 
18 12001b., out of which 200 1b. of bullion should 
be produced, the remainder, less 2 or 3 per cent., 
which is lost, being the condensed quicksilver. 

€ metal is broken up, cast into ingots, assayed 
and stamped ; the value of gold generally is one- 


third the whole quantity. 

From 65 to 75 per cent. of the assay value of the 
ores is obtained by the process just described, the 
the tailings of 
or ores ground to fine 


remainder being contained either in 
the settlers and the slimes,” 





powder in the stamps. By careful treatment of 
these, the metal extracted may be brought up to 85 
or even 90 per cent. of the assay value. 

The tailings are carried out of the mill by a stream 
of water passing over tables, which arrest particles 
of ore, quicksilver, and amalgam. These tables are 
about 20in. wide, and of any convenient length, 
placed side by side, with edges raised about 1in., 
so that each forms a shallow trough. The surface 
is covered with coarse blanketing, and a fall of about 
1 in 15 is given. The tailings are swept down by 
the stream over the blankets, which every 12 hours 
are removed and washed, and the settlings are re- 
duced in the ordinary way, yielding from 18 to 
30 dols. per ton. 

Of course only a very small proportion of the 
tailings are thus arrested, the mass passing over and 
accumulating in reservoirs in enormous quantities, 
and containing more or less metal. Some of these 
reservoirs have received not less than 200,000 tons 
of tailings, assaying 13 dols. to the ton. The cost 
of treating the tailings appears to be 5 dols. a ton. 

The slimes, which until recently have been re- 
duced by roasting, are now subjected to pan amal- 
gamation, the principal difference in the process 
being that a large quantity of chemical reagents is 
found necessary. ‘Thus to a 25001b. charge of 
slime 12 1b. of sulphate of copper and 36 lb. of salt 
are placed in the pan, and, after two hours’ mixing, 
300 lb. of quicksilver are added. This, of course, 
involves a comparatively large outlay, the cost per 
ton being about 12 dols., but as the slime assays 
from 25 to 30 dols. per ton, a sufficient margin for 
working is left. 

The mills are naturally arranged so as to save 
labour in handling the large masses of material 
dealt with as much as possible. The batteries are 
rere in line, and the broken ore is deposited be- 

ind them, at such a level that it may easily 
be fed into the mortar. Below the batteries are the 
pans, and below them again the settling receivers. 
Usually in front of the batteries is a main shaft, 
with pulleys mounted upon it, from which belts 
lead off to the cam-shaft pulleys, while the pans 
are driven by a second shaft connected with the 
main shaft by belting. ‘The power required per 
stamp of average weight is 1 horse power ; that 
for each pan varies from 3 to 6 horse power, accord- 
to its capacity. In the mills on the Comstock mines 
from 1} to 3 horse Dg is required per ton of 
ore, crushed, stamped, and amalgamated ready for 
sublimation. 








MECHANICAL REFINEMENTS.—No. XV. 
To THE EDITOR OF ENGINEERING, 

Sir,—Complying with your suggestion in regard 
to forwarding drawings of the apparatus for pro- 
ducing valve motion diagrams, I beg to do so in con- 
nexion with the valve motion shown in outline, 
Fig. 42 (see page 354). This motion is designed to 
accomplish the same result as the valve motion used 
in the Allen engine, but is quite unlike that in prin- 
ciple and mechanical construction, The governor 
controls the cut-off by changing the throw of the 
valve, and that is accomplished by shifting the slid- 
ing block in the link, and to which the eccentric rod 
is connected, nearer to or farther from the fulcrum 
upon which the link is suspended. Shifting the 
link block not only changes the throw of the valve, 
but also its time relative to the crank, for as the 
link block is brought nearer to the fulcrum, say, at 
A, in the sketch, then the full throw of the eccentric 
will be some degree later in the revolution. Thus, 
by a proper proportion between the different parts, 
the required lead may be maintained, however much 
the throw of the valve is varied. 

The valve, as shown by the sketch, would appear 
as if on the top of the cylinder, and yet below the 
centre of it—that is occasioned by my showing it 
turned down, when it, in fact, is placed on the side 
of the cylinder in a vertical position. This motion 
at first would seem complicated, but when it is 
considered that it includes the governor, lever, and 
connexion, it appears less so. The rock shaft, B, 
is introduced to throw the valve in the right direc- 
tion, and allow the hook connexion, that the valve 
may be operated by hand. 

In proportioning this valve motion, and in the 
use of the machine which is the subject of the sub- 
sequent illustrations, the question of the proper 
length of the eccentric rod, in regard to the throw 
of the eccentric, was involved, and proved to be 
different to what I suppose is generally accepted 
as correct, 





Some years ago, in a description in ENGINEERING 
of the Allen engine, mention was made of the sub- 
ject, and the theory advanced that the eccentric 
rod should be six times the radius of eccentricity 
if the connecting rod was six times the length of 
the crank, and I believe the Allen engines are con- 
structed in that proportion. That assumption will 
not, however, at least in the present case, hold 
good 

Supposing an engine with a connexion of six 
cranks in length commences to take steam 5° before 
the end of the stroke, then, when cutting off at half 
stroke, as the crank 8 through 85° in the 
forward, and 95° in the back stroke, adding the 
5° lead at each end, we find that the valve must be 
open during 90° of the revolution inthe forward, 
and 100° in the back stroke of the engine. Now, with 
any length of eccentric rod the valve may be ad- 
justed so as to do that, but to have the valve open 
the same width when full port in each case re- 
quires a rod of a given length, and it is found that 
it requires one nine times, instead of six times, the 
radius of eccentricity to accomplish it. If steam 
was admitted into the cylinder for the same dis- 
tance before the end of the stroke as it is after, 
then the eccentric rod would need to be of the same 
relative proportion as the connecting rod, but as it 
never is, then the proper length is somewhere be- 
tween the two extremities, according to the point 
of cut-off. Cutting off at a quarter stroke a pro- 

ortion of one-fourth greater, that is, for a connect- 
ing rod six cranks in — an eccentric rod of 
seven and one-half times the radius of eccentricity 
is about right. 

The apparatus for producing motion " 
shown in Figs. 43, 44, on page 354, and Fig. 45 
subjoined, was not designed to be readily ad- 
justed, so as to diagram the ordinary link motion 
with mom i but as a simple cheap apparatus 
which could, at a slight expense, be changed to 
develop the motion produced by cams, combina- 
tions of levers and cranks, and combined crank and 
eccentric, as well as the motions of the ordinary 
eccentrics. 





A plank, some 20 in. in diameter, 6 ft. long, and 
1} in. thick, resting on a base, forms the body of 
the structure, 

The main shaft, A, placed near one end, carries 
on one side a graduated dial, B, to which may be 
secured eccentric, cam, crank, or gear, and on the 
other side a mitre gear, C, and the crank, D, by 
which it is turned, and which also serves for giving 
motion to a representative connecting rod, E, both 
crank and connecting rod being adjustable. Geared 
with the main shaft, is the shaft, F, which serves as 
a guide to the representative crosshead, and 
through the sleeve, G, gives motion to the wood 
drum, H, to which may be secured, by ordinary 
drawing pins, a strip of paper or card. These 
parts, together with the pencil carrier, I, shown in 
section, Fig. 45, constitute what may be called the 
permanent part of the apparatus, 

The parts of the valve motion side, shown in 
rh 43, are principally made of wood, and for 

ifferent kinds of motion new parts are made. In- 
stead of making link and slide block, which the 





valve motion possesses, a series of holes at aaa 
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serve the same purpose, so far as maki 
with the block set in each position was concerned, 
the five holes serving to make five different dia- 
grams. <A section of the pivot used to join the 
different parts is shown enlarged at Fig. 45, simply 
acommon round-headed wood screw with a brass 
bush, the wood turning on the bush, and the holes 
through the bushes larger than the screw admit of 
small adjustments. How, revolving, the main 
shaft gives motion to the card has been shown 
and how that same motion gives motion to the 
valve is plainly shown by the drawing. Now as 
the pencil carrier is attached to the valve templet 
and the pencil allowed to rest on the card, a curved 
line is drawn, as shown in the diagram, Fig. 46, 
page 354, which truly represents the motion of th 
valve with the link block in four positions. 








g diagrams 


By removing the pin, 4, in the sleeve, G, the 
drum may be turned by hand, and circular line: 


drawn at any point required, and those points de- 





termined either by the graduated dial, b, by the 

position of the valve templet, or by the index on 

the crosshead, which shows the positi ym of the 

piston; the marks thus made the horizontal 

marks on the diagram. By securing the sleeve, and 

removing the pin, c, in the drum, I, that may be 
li 


slid endwise, producing the vertical lines whose 
position may be determined in the same way as the 
horizontal ones. For marking point, a common 
black lead pencil with a simple sheet brass clamp to 
hold it from turning around, and to hold it up when 
not in use, as shown in enlarged view, answers very 


a iv 





well, 

It will be understood that this ap I yaratus is not 
presented as a rival in completeness to the levic 
heretofore illustrated in your mon s, but the form 
of the diagram is thought to be more comprehen- 
sive to the students, as the least experienced could 
not fail to comprehend the diagram after seeing 
one made. To those who do not now, and are 
desirous to understand it, I would say make a 
copy of this diagram on tracing paper, turn a 
wood cylinder with a pivot on each end, let the 
circumference be equal to the length, and the 
length equal to the width of the tracing. Novy 
with the tracing gummed around the roller, 
the pivots taken between the thumb and finger 


of each hand, the roller kept slowly revolving, and 
the eye made to follow the curved line, it will move 
as the pencil moved by which the line was made, or 
as the valve moves in the engine, which this dia- 
gram represents ; by using a copy of the diagram 
shown in the number of ENGINEERING for March Ist 
the peculiarity of that motion will make the illus- 
tration far more striking. 
I am yours truly, 









































AN ENGLISH ENGINEER IN AMERICA. 
THE HARVEY TORPEDO. 

When Captain Harvey—after spend more than 
twenty years in the endeavour—suc d in convincing 
the Government of the value of his torpedo as a weapon of 
naval warfare, it was arranged that they should be supplied 
to the service by the inventor at a pri ich was agr>ed 
upon, after a considerable amount higeling and hair 
plitting on the part of the authorit We need not say 
tl the price was the lowest at which the articles could be 
remunerativel iced, even in considerable quantities, 
nd upon the fai the arrangements made with Captain 
Harvey, Messrs. Vavasseur, of the London Ordnance W orks, 
Southwark, undertook their manufacture, and laid down 
plant and machinery for that purpose. A limited number 
have been ordered, made and delivered, and have been 
sparsely distributed in the Royal Navy. Of course, as we 
explained when describing this weapon about a year since, 
it is of such a nature as to demand the utmost care in con 
struction to prevent risk of accident, the torpedo, however, 
being perfectly safe when all the details of the firing bolt 
ire properly adjusted. This involves chemical as well as 
mechanical considerations, as the charge is ignited by both 
these aget , ixti for the exploding capsule being 
specially prepared by Captain Harvey himself. It was 
therefore, made a condition that the inventor ould be | ld 
respo le for the safety and efficiency of his torpedoes, a 
responsibility which he gladly accepted in x tl 
general arrar sents entered into | t | i t 
was 1 unreason W 1 be con 
tir l 1d the mar exp of his 
mac ry, whilst ll to reay 
~ ant benefit uperinten- 
‘ But what indulged in by 
r r or or m A just been anni- 
hilated ya fiat of the Government, € f hat tl 
n ure of the Harvey torpedoes shall henceforth | 
carried on at Woolwich. Now this appears to us tol 
more or less an act of injustice to Captain Harvey, who ha 


not even been paid for his invention. He only as ke d 50002. 


for payment for years of labour and practical experiment in 














ting the a apparatus, and received 10002, with an inti- 
mation that he might make what he could out of the manu- 
facture of the torpedo. This last resource has now been cut 
off, and by way of adding insult toinjury, the Admiralty have 
requested Captain Harvey to send in two sample torpedoes 
and two loaded bolts, as patterns for the Woolwich work- 
shops. We can imagine with what alacrity this request 
will be complied with—and we can also imagine that Cap- 
tain Harvey will decline to continue responsible for the 
safety and efficiency of his torpedoes made by those who 
have had no instruction in the details of their manufacture, 
Chere has been much discussion of late upon the substitution 
of State rewards for patents. Here is a case in point; the 
ntor has no protective patent, his invention is adopted 


perfec 


inve 


by the Government, and yet his right to manufacture and 
sell at an agreed price is withdrawn, although he has not 
yet been recouped his out-of-pocket expenses. We know 


that inventors are sometimes a bore to the Government, and 
if they can be shelved it is only what they merit. But 
there are inventors and inventors, and we think the case of 


Captain Harvey is one demanding better treatment or an 
inquiry. 
NOTES FROM G ERI MA ANY. 
Bonn, May 20, 1872. 
[non TRADE. 
Aut branches of iron and steel making continue to be as 


fully employed as ever, and now the situation is easier, as the 
great dearth of coal has considerably subsided ; prices of iron 


somewhat lower, owing to a greater competition and 





ore ar 

reopening of all railway communications, but the rise in pig 
and wrought iren still continues. Some of the best steel ore 
mines of the Siegen and Nassau districts have, however, 


lately changed hands,and a considerable rise in the prices of 
ironore may be shortly looked for. Krupp, of Essen, is the 
principal buyer of good iron mines, having paid for one set 
of carbonate and specular ore mines not less than 2,500,000 
thalers, and for the mine Eupel 1,200,000 thalers, or 550,000/., 
which mines are capable of raising 15,000 tons a week, 
while the Bochum Cast Steel Company has purchased the 


equally good mines of Wilhelmine, Kullenwald, Ecke, and 
Wasserberg, at a price of 220,000/. Tho prices paid at the 
beginning of May were, per ton: 
£64 
Carbonate iron ore _ we eee 1 2 6 
” calcined oan ow Th Se 
Br »wn hematite ... 018 O 
Specular iron ore ose wi a 1 47 
N assau red hematite of 45 per cent. . 015 O 
Charcoal spieg geleisen ... eee 918 0 
* grey pig ine ese 716 0 
- white and mottled pig ens 710 0 
9 and coke-mixed grey pig... 710 0 
” ” white and 
m ttl led _ 740 
Coke peg sleisen, Ist... 9 00 
s 2nd ins 811 0 
» Besse mer pig eos 710 0 
» greypig . - ons eee 7 4 0 
»» White and mottled m4 one 618 0 
Sheets, lst eee ee 18 12 0 
Slabs a 1310 0 
Puddled ote ‘el ove 14 8 O 
Hammered bar iron eee 13 16 0O 
Rolled = : eee 13 4 0 
Wire iron Mae 13 10 O 
Flat iron ed eas oa 1310 O 
Puddled bars oss eco ° 912 0 


Burrenrs in MINEs. 

ria and Silesia buffers of india- 
connected with cages, sump 

ll known fact, that in most 

ose the cages or tubs, 

it d when the 

ler to lessen this sudden strain, 


INDIA-RUBBER 

In the coal mines of Aust 
rubber are much in favour, 

planks, and inclines. It is a we 

al ) 

Cans Ci 


the pit rope bi over 
to the jerk to which 
engine is started, and in or 


steel springs or india-rubber buffers are interposed between 


cases 
owing is there expo 


the cage or tub and the rope, a series of alternate discs 
of sheet iron and india-rubber of 6 in. diameter and 2 in. 
| thick being packed round the connecting bolt. The 
sump planks at the bottom of the shaft are likewise ex- 





posed to violent concussions from the cage coming down to 
rest upon them, when these shocks become equally detri- 
mental to the cages; india-rubber buffers 5 ft. Gin. thick 
are, therefore, fastened underneath the sump planks and by 
the weight of cage and tubs they will be compressed about 
ath of their original height, and materially assist to lessen 
the impact of the coming down load. Sim ilar buffers 
are used with a good result at the bottom of inclines in 
coal mines for the descending tubs to bump against instead 
of the 


walls, 








CoAL MEASURES NEAR SAARBRUCKEN. 
The collieries near Saarbriicken are worked in a basin of 
coal measures having an area of about 80 English square 
miles, which comprises three distinct series of coal-bearing 


strata. The lower series which is over 3000 it. thick, contains 
85 profitable seams of 120 ft., 
} ft., together 146 ft. of coal. 


9 


and 29 unprofitable seams of 
The middle series is 5600 ft. 
taining 32 seams of 82 ft., and 54 ms of 67 ft., 

together 149 ft. The upper series, about 2200 ft. thick, 
comprises 10 profitable seams of 38 ft., and 4 unpro- 
fitable ones of 5ft., together 43 ft. Or the whole coal 
measures contain no less than 77 profitable seams of an 
aggregate thickness of 240ft. After a careful estimate of 
Von Dechen, these coalbeds contain from surface to the 
level of the Saar river, 200 millions of tons, from there to 


thi eos 








a level of 100 fathoms deeper, 850 millions, and to a level 
200 fathoms deeper again, or 300 fathoms from the surface 
of the Saar Valley, 1700 millions. This gives, altogether, 
an amount of 5500 millions of tons, while the beds below 
300 fathoms, to their greatest known depth, known between 
Bettingen and Thaley, are estimated to contain above 
20,000 million tons more, so that there are no prospects of 
an early exhaustion of this coal deposit. 
TINDER. 

All travellers are agreed that with savage people the mode 
of getting light is a sure gauge for the degree of culture 
which they have reached, so that the mental faculties of 
men who know the use of flint and steel must be considered 
much higher than those who can only procure light by rub- 
bing two pieces of wood against each other. At one of the 
meetings of the Anthropological Society at Berlin, 
Professor A. Erman, the well-known traveller and natural 
philosopher, produced some specimens of vegetable fibre, 
which he found in use in different parts of the globe instead 
of the common tinder, the “ polyparius fomentarius” of our 
forests. Among them were strings of fibre, made at Ochotzk, 
in Eastern Siberia, from dry leaves of ‘‘cisicum discolor,” 
and in Andalusia from those of “ cirsium erdophorum” which 
the peasants sell on market days at Malaga. It is curious 
that the Siberian Mongol and the Andalusian peasant should 
have hit upon almost the same thing. Professor Erman 
contends that the steel is an invention originally made in 
Northern and Central Asia, whence it was transferred to 
Spain by the Arabs, for all Greek and Latin authors speak 
only of rubbing or friction as a means of procuring light, 
and steel and flint is not mentioned until very much later 
as in general use in Southern Europe. 


last 








FOREIGN AND COLONIAL NOTES. 


Roumelian Railways.—In consequence of the recent change 
in the arrangements between Baron Hirsch and the Turkish 
Government, the extensive offices and staff of the Roumelian 
Railway Company in Constantinople will be, to a great ex- 
tent, broken up, and transferred, partly to Paris, where the 
head offices are, and partly to Schumla, in Bulgaria ; the last- 
named town being nearer than Constantinople to the trunk 
line and branches, which the Company has still to construct. 


Intercolonial Railway.—A report by the Intercolonial 
Railway Commissioners shows that the total amount ex- 
pended on the line to March 31, 1872, was 8,641,104 dollars; 
of this sum 5,075,411 dollars were expended during the 
fifteen months ending with March 31. In the last total, 
again, rolling stock figured for 372,711 dollars. The iron- 
work for a bridge across the Trois Pistoles river, comprising 
five spans of 100 ft. each, is now at Quebec. Considerable 
difficulty has been experienced in obtaining stone with which 
to build a bridge of five spans across Restigonche river. 
Section No. 20 is a very heavy one, including bridges over 
two branches of the Miramichi river—eleven spans 200 ft. 
wide. After the contract was let, serious difficulties were 
experienced with the foundations, it appearing that what 
was supposed to be rock was a stratum of gravel and hard 
pan, of varying thickness; but a plan has been adopted by 
the chief engineer which will overcome the difficulties exist- 
ing. The number of spans has been increased by one extra 
span of 200 ft., making the total length of iron bridge over 
the two branches of the river 2400 ft. The delay which has 
taken place, owing to the question of foundation, has neces- 
sitated an extension of time to the contractors. It will take 
the whole of the present and next year to complete the work 
on these bridges. 

Bridging the St. Lawrence.—Engineers employed in taking 
soundings for a proposed bridge across the St. Lawrence 
between Prescott and Ogdensburg have completed their 
labours. ‘The bridge will be 3000 ft. in length, and the piers 
will have to be sunk in 80 ft. of water. 

French Steam Navigation.—The directors of the French 
General Transatlantic Steam Navigation Company propose 
to make some important transformations in four of the com- 
pany’s steamers employed on the Havre and New York line, 
which is the most profitable in respect of freights. Not only 
are the engines to be modified, but the steamers are also to 
be lengthened and spar- decked, so as to be assimilated to the 
great steamers now running between Liverpool and North 

America. To carry out all these changes in all the steamers 
of the company wili involve an outlay estimated at somewhere 
about 440,000/., but the increased carrying capacity which 
will be obtained is expected to more than compensate for this 
expenditure. 

New Zealand Coal.—A seam of coal has been discovered 
on Government ground, leased by Messrs. Macfarlane and 
Martin, in the Kaitangate district, in the Province of Otago, 
New Zealand. The newly-discovered coal appears to be of 
good quality. 

Arms for Turkey.—A special commission has been ap- 
pointed at the Seraskeriate to consider tenders invited for the 
supply of 200,000 breech-loading rifles for the Turkish troops. 
Several proposals have been received. 


Gas at Halifax (N.S.)\—Among the Bills recently passed 
by the le »gislature of Nova Scotia was one to incorporate the 
Halifax Gas Consumers’ Company to supply Halifax and 
Dartmouth with gas. The capital is 100,000 dols. in 600 
shares of 20 dols. each ; the company is, however, empowered 
to increase its stock to 200,000 dols. by an issue of new shares. 
The charter requires the company to use due caution so as 
not to interfere with the property of an existing company, 
and to lay its pipes at least 4 ft. from those already laid. It 
is further provided that 25 per cent. of the capital of the 
company shall be paid up before it commences operations 
and unless it does commence them within two years its charter 
is to cease and determine. 
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Coal in Sweden.—M. Braconnier de Macar, president of 
the Liége Coal Mines and Metallurgical Association, accom- 
anied by M. Maréchal, honorary engineer of the association, 
os visited Sweden in order to ascertain the richness of the 
coal bearings of the Skanian fields, of which very favourable 
reports have been made. The bearings are considerable, and 
M. Braconnier has acquired several concessions, and pro- 
poses to commence the extraction of coal as soon as possible. 


Railway Plant for New Zealand.—The first shipment of 

lant for railways on hand in the province of Otago, New 
Zealand, arrived recently by the Jessie Readman, and con- 
sisted of 250 tons of rail, 12 tons of rail fastenings, and three 
station signals. The second consignment came by the 
Margaret Galbraith, and consisted of 151 tons of rails, and 
7 tons of rail fastenings. The Warwick, which has pro- 
bably since arrived, has on board 150 tons of rails, 38 tons of 
rail fastenings, &c. 

The Austrian Lloyds.—M. Terenzio, director-in-chief of 
the Austrian Lloyds at Constantinople, has retired on a 
pension, which as a mark of their appreciation for his services 
the Company has fixed at the rate of his full pay. M. Te- 
renzio is succeeded in the important post from which he now 
withdraws, by Captain Nicolitch. 


New Brunswick Railways.—The aggregate traffic receipts 
of Government railways in New Brunswick amounted in the 
last fiscal year to 251,456 dollars. The expenditure was 
170,583 dollars, leaving a balance of 80,872 dollars. This 
total exhibits an increase of 24,999 dollars over the net 
revenue of the preceding twelve months. 


Rolling Stock in Russia.—It is reported from Warsaw that 
the Warsaw and Vienna Railway Company has been autho- 
rised to issue 5 per cent. obligations to the extent of 8,652,000 
roubles. The object of the loan is to enable the company to 
increase its rolling stock. 


Canadian Pacific Railway.—A Bill for the construction of 
a Canadian Pacific Railway has been introduced into the 
Canadian House of Commons, at Ottawa, by Sir George 
Cartier. By the terms of the Bill, the construction of the 
line is to be commenced not later than July, 1873, and the 
road is to be completed in ten years. It is to commence at 
Lake Nipissing, a tributary of Lake Huron ; Lake Nipissing 
is 2700 miles from the Pacific Coast. 


South Australian Lighthouse Service—The expenditure 
of the South Australian Government for lighthouse purposes 
during the twelve months ending with December 31, 1871, 
amounted to 38377. The receipts were 3121/., showing a 
deficiency of income under expenditure of upwards of 700J. 
In order to meet the expenditure arising from the erection 
and exhibition of the new lights—Cape Jaffa and Cape 
Jervis—extra light dues have of necessity been imposed. 


Spanish Railways.—The extent of railway in operation in 
Spain at the close of March, 1872, was 2511} miles. The 
amount acquired in the first three months of this year was 
752,0627., as compared with 678,916. in the corresponding 
quarter of 1871, showing an advance of 73,1461. This aug- 
mentation in the receipts appears to have been established 
without any additional mileage having been brought into 
operation. 








NOTES FROM THE SOUTH-WEST. 
Labour at Loughor.—Notices have been posted up at the 
Gorwydd collieries, intimating that Mr. Sterry will grant his 
workmen an advance of wages from the 27th inst. The 
workmen at the Ammon Iron Company’s colliery have re- 
ceived a notice from the new company, stating that they will 
grant them an advance of 10 per cent. frem June Ist. 


Traction Engines.—At the Bath county magistrate’s office, 
on Saturday, Mr. Edward Green, of Chilcompton, was sum- 
moned by Mr. Hicks, of the Bath Turnpike Trust, for having 
used a traction engine on the high road which did not con- 
sume its own smoke. George Hancock, the keeper of the 
Odd Down turnpike gate, deposed that, on the 2nd of April, 
the engine stopped in front of his house; the smoke which 
it emitted filled the premises, and when it went on it belched 
forth three times as much smoke as it did when standing 
still. Mr. William Morgan, a mechanical engineer, and a 
lecturer on steam and mechanical engineering at the Bristol 
School of Mining, said the engine in question was as well 
constructed as possible for the purpose of consuming the 
greatest quantity of smoke. A perfect smoke-consuming ap- 
paratus had never been invented, but it would be impossible 
to improve on the appliances attached to the defendant’s en- 
gine, which ought not to have emitted such an amount of 
smoke as had been deposed to. Mr. R. Harris, engineer, of 
Shepton Mallett, gave corroborative evidence, adding that, 
properly used, the engine would not throw out black smoke, 
and if it did really emit such smoke, it was due to neglect on 
the part of the driver. Under these circumstances, the sum- 
mons against Mr. Green was dismissed. The driver of the 
engine, a man named Nokes, was then summoned for 
driving the engine so that it was a nuisance. Mr. Dunn, 
on the part of the prosecution, observed that a nominal fine 
would meet the merits of the case. The bench, however, in- 
flicted a fine of 20s. and costs. Mr. Green intimated his 
intention to appeal against the decision. 


Westbury Iron Company (Limited).—On Thursday in last 
week Messrs. Alexander and Daniel offered for sale by 
auction 40001. of the stock of the above company, in lots of 
6001. each. The undertaking of the company consists of iron 
works at Westbury, in Wiltshire, and a colliery at Newbury, 
in Somersetshire. There were only four lots sold, which 
realised the sums of 560/., 561/., 562/., and 560/. respectively. 
The remaining lots were bought in. 


Severn and Wye Railway and Canal Company.—The half- 
yearly report of the directors of this company states that, 
owing to the falling off in the ordinary traffic through the 
prevalence of strikes in the Forest of Dean, the receipts have 





been affected to the extent of 18002. Under these circum- 
stances they are unable to advise a larger dividend than 8s. 
per ordinary share (of 50/.) for the half year. The report 
says that, nevertheless, it will be satisfactory to the pro- 
prietors to learn that the current half year has commenced 
with an encouraging prospect of increasing traffic arising out 
of a portion of the company’s new lines, which were opened 
on the 22nd of last month. 


Bath Water Supply.—The Lords of the Treasury have re- 
fused a petition of the Town Council of Bath for permission 
to borrow 14,0007. for the completion of the water works of 
that city. 


Scotch Coal for Wiltshire—A screw steamer, the Coreyra, 
has brought 800 tons of smelting coal from Troon, Scotland, 
to Bristol. This coal is going to the Seend Iron Works, 
Wiltshire, and has heen imported in consequence of the diffi- 
culty of obtaining Welsh coal, while the Great Western Rail- 
way Company has been changing the gauge of its lines in 
South Wales. 

Gauge Conversion.—The cost of the gauge conversion 
which the Great Western Railway Company has in hand, is 
estimated at from 80,0007. to 100,0007. Mr. W. L. Owen has 
had charge of the section from Gloucester to Cardiff, and 
Mr. J. Lean, of that from Cardiff to Milford. Mr. Voss will 
superintend the conversion of the section between Swindon 
and Gloucester, which will be now proceeded with. 


NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Since this day week there 
has been very little change in the price of pig iron. The 
highest quotations have been 96s. 14d. cash, and 96s. 9d. one 
month, and the lowest 95s. 9d. cash, and 96s. 44d. one month. 
To-day’s market has been quiet, 95s. 9d. cash prompt, and 
in seven days accepted for several lots of warrants, sellers 
over at last quotation. The quotations for best brands of 
makers’ iron are—Coltness, No. 1, 117s. 6d.; Glengarnock, 
113s. 6d.; Gartsherrie, Summerlee, and Langloan, 115s. ; 
Calder, Carnbroe, Shotts, and Chapelhall, 110s. These 
brands are in great demand, and the difficulties experienced 
in meeting the orders are still very considerable. The 
shipping trade continues to be busy, the consumption abroad 
being quite equal to the imports. Last week’s shipments 
were—Foreign, 16,840 tons; coastwise, 6720 tons; total, 
23,560 tons; corresponding week last year, 22,854 tons. 
Philadelphia, New York, and Montreal are the largest con- 
sumers. During last week about 6000 tons of pig iron 
warrants were taken out of Cannal and Co.’s stores, making 
the deliveries for the month 17,695 tons, and since Christmas 
119,730 tons. 


Production of Bessemer Pig Iron by the Shotts Iron Com- 
pany.—It is worthy of notice that the Shotts Iron Company 
commenced a short while ago to produce a special quality 
of pig iron for the manufacture of Bessemer steel, In the 
mean time only one of the blast furnaces is employed on this 
kind of work, but the company’s success hitherto has been 
very marked. Of course, hematite ironstone is used as the 
raw material, as in the English iron works. One of the 
most interesting facts in connexion with this matter is that 
raw coal is used as the fuel and for reduction purposes, while 
the rule elsewhere is to use coke. 





Glasgow Bessemer Steel Company.—The business which 
has been carried on in this city for several years by Messrs. 
J. M. Rowan and Co., Atlas Steel Works, has recently been 
taken up privately by a company formed upon the limited 
liability principle, and bearing the above designation. In 
the directorate there are included two members of well- 
known shipbuilding firms on the Clyde, and Mr. James 
Reid, of Messrs. Neilson and Co., Hyde-park Locomotive 
Works. Hitherto the business has been practically re- 
stricted to the manufacture of railway tyres and axles, but 
the new company intend to increase the productive power, 
and, if necessary, to vary it. Mr. Thomas R. Horton, who 
has hitherto been so successful in the general management 
of the works, is to continue in the same post. It is a some- 
what strange circumstance that while there are no fewer 
than nineteen Bessemer steel works in England and Wales, 
there is only one establishment of the sort in Scotland. 7 


The Rebuilding of Leith West Pier.—The contractors who 
have undertaken to rebuild the burned portion of the Leith 
West Pier have been making active preparations for com- 
mencing operations for some time past, and have this week 
commenced the work of reconstruction. Messrs. D. Gledden 
and Co., of Eskbank, Dalkeith, who supply the timber, 
ordered large quantities to be forwarded from Granton, 
Alloa, and other places, on Saturday, to be on the ground 
for use on Monday. 


Projected Railway to Leadhills.—Leadhills, one of the 
most important mining villages in Scotland, has hitherto, 
notwithstanding its many attractions, been a very out-of-the- 
world sort of place, but there is a prospect that it will soon 
be brought within the range of ordinary accessibility by the 
construction of a branch line of railway from the main line 
of the Caledonian Railway at Abington. The proposed line 
will be about 6 miles in length. If constructed it will doubtless 
be continued to Wanlockhead, which is 1 mile further, and 
is also an important lead-mining village, where the Duke of 
Buccleuch’s works are situated. It is calculated that this 
short branch would be a valuable feeder to the Caledonian 
system, from the large traffic connected with the extensive 
mines and smelting mills at the two villages just named. 
Speaking from personal experience and knowledge of the 
district referred to, I should confidently expect the line to be 
largely used by tourists, sportsmen, mineralogists, geologists, 
botanists, and naturalists generally. 


Opening up of New Mineral Field.—Mr. W. 8. Dixon, of 
the Goxan and Calder Iron Works, is now opening up a new 
mineral field on the Blantyre estate, a few miles from Glasgow. 
The extent of ground acquired by Mr. Dixon is about 4000 
acres, and the Hamilton and Strathaven Railway opens up 


direct communication between the new pits, which are now 
in process of being sunk, and the shipping ports through 
Scotland. 


Association of Engineering and Shipbuilding Draughtsmen:- 
—The first annual general meeting of this association was 
held last week, Mr. Drewson, president, in the chair. After 
the election of several new members, the secretary read the 
first annual report, which showed the association to be in a 
very flourishing state, both numerically and financially. The 
following gentlemen were elected office-bearers for the en- 
suing year: Mr. A. W. Jordan, president, Mr. Drewson and 
Mr. Wyllie, vice-presidents, Mr. Pattison, secretary, Mr. 
Smith, treasurer. 


Edinburgh and Leith Engineers’ Society.—A meeting of 
this society was held last week, Mr. Alexander Leslie, C.E., 
president, in the chair. The subject of “ Bridge Founda- 
tions,” on which a paper had been read at a previous meet- 
ing by Mr. D. Manuel, C.E., was warmly discussed, various 
theories of pile driving being supported by different engineers 
present. A paper, entitled “ Jottings from a Railway Con- 
tractor’s Notebook,” was read by Councillor James Gowans. 
In the course of his remarks, Mr. Gowans gave a largo 
number of exceedingly useful hints, borrowed trom his large 
experience in public works of various kinds, including struc- 
tures in wood, stone, and iron. 


Ventilation of Sewers.—With the view of ventilating the 
sewers of Glasgow, and destroying the foul emanations from 
them, the Police Board have resolved to connect them 
with several large chimneys throughout the city, including 
those of Messrs. Townsend, and Tennant and Co., the two 
highest in the world. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 
Mitchell’s Worsboro’ Dale Foundry.—The well-known 
undertaking above mentioned has been transferred to a com- 
pany, which has been registered as being constituted in 
80,000 shares of 207. each. 


Chesterfield and Derbyshire Institute of Engineers.—The 
annual meeting of the Chesterfield and Derbyshire Institute 
of Mining, Civil, and Mechanical Engineers is fixed for the 
30th inst., at Chesterfield. After the business in connexion 
with the institute has been transacted, the members will dine 
together. 


East Ardsley Gas Company.—The East Ardsley Gas Light 
Company (Limited), at Ardsley, near Leeds, are about to 
erect various buildings, comprising a retort house, gasholder, 
tank, purifying sheds, lime sheds, offices, manager’s house, 
&c., from the designs and under the superintendence of Mr. 
J. Sykes. 


Meeting of Steam Engine Owners.—On Friday last a meet- 
ing of the proprietors of steam engines and wheel power was 
held at the George Hotel, Sheffield, to take into consideration 
what course should be adopted in consequence of the recent 
great advances in the price of coal. After some deliberation 
and discussion, a resolution was passed to the effect that from 
the date of the meeting notice should be given to all tenants 
that coal be discontinued unless specially paid for, and that 
“in addition to the coal question, the light troughs be ad- 
vanced not less than threepence and heavy ones sixpence 
and 10 per cent. on all other miscellaneous tenants.” 


The North Lincolnshire Iron Ore District.—The North 
Lincolnshire iron ore district, principally in the neighbour- 
hood of Frodingham is being developed, and pig iron pro- 
duced as actively as possible, a good deal of ironstone goes 
thence to Staffordshire, as well as into South Yorkshire, the 
chief consumers in the latter being Messrs. Dawes, and the 
Parkgate Iron Works Company at Parkgate. ‘hese latter 
both have very extensive workings at Frodingham, and 
are enabled to take advantage of a natural combination which 
a’ lows the iron ore to be discharged at their respective works, 
and the wagons tc return loaded with coal and coke for the 
furnaces. Messrs. Dawes have two furnaces already in blast, 
and another nearly ready for being blown in. ‘They are, in 
addition, erecting four new ones, and at Scunthorpe several 
furnaces are about being erected by a newly-formed com- 
pany, of which Sir Spencer Robinson is said to be the chair- 
man. Altogether North Lincolnshire now turns out pig iron 
at the rate of 40,000 tons per annum. 


Alterations and Additions in South Yorkshire.—Messrs. 
Tyers, Middleton, and Co., of the Hunslet Iron Works, 
Hunslet, near Leeds, are developing their present resources 
very considerably, and will, by the time their alterations are 
completed, very materially have augmented them. A large 
reservoir has been filled in, and a new part of the works 
erected upon the site. A new steam hammer has been put 
down for forging purposes, and a second is in preparation. 
They are also largely extending their facilities for making 
bars and plates, and intend to erect a new rolling mill. with 
three sets of rolls, as soon as practicable. At the Bowling 
Works a large amount of interesting engineering work is in 
progress, to wit, a circular railway system for intercommuni- 
cation in and between various parts of the works, so as to 
save expense in haulage. This will enable the ore from 
Ellerby-lane and Cross-green to be conveyed direct to the 
furnaces. It is stated that several eminent firms in and 
near Leeds have under consideration the question of putting 
down machinery for the manufacture of Bessemer steel, for 
which the demand is at present very great. In the case of 
Messrs. Cook, Swinnerton, and Co. (Limited), Sheffield, a 
guarantee is, I am informed, offered, of 124 per cent. for five 
years, the applications for shares being already very nu- 
merous. Moderately extensive cutlery works have just been 
completed for Mr. John Hartley, in Daisy Walk, Sheffield, 
fitted up with the necessary machinery. Huntriss and Co.’s 
patent apparatus for lighting the bottom of collieries by 
means of gas sent down by means of steam jets is being put 
down at several of the principal pits, both in West and South 





Yorkshire. 
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APPARATUS FOR DRAWING VALVE GEAR DIAGRAMS. 
(See Article on “ Mechanical Refinements,” Page 351.) 
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New Zgatanp TeLteGRraPHy.—Telegraph poles 
have been erected as far as Stoney River in the 
province of Taranaki, New Zealand, and the wire 
was stretched upon them in March. Mr. J. Black 
has shown considerable energy in the erection of 
the line, and it is hoped that after a native meet- 
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ing at Pariaka, there will be no impediment to 
the line being continued and connected with the 
Opunake line. 

Tus Honpvuras Sarr Rattway Loan.—The 
Honduras Government is negotiating for the issue 
of a loan of 16,000,0007. nominal, in 150,000/. 
bonds of 1002. each, issued at 80/., and bearing 
10 per cent. per annum guaranteed interest, the 
bonds to be redeemable within 15 years by half- 
yearly drawings. It is pro with the money 
thus raised to construct a ship railway between 
the Atlantic and Pacific Oceans from Puerto 
Caballos, on the former, to the Bay of Forseca 
on the latter. Mr. James Brunlees, as engineer to the 











undertaking, describes it briefly in a report, in which he | 


states that the object of the railway is to transport vessels of 
1200 tons burden from sea to sea. The weight of such a 
vessel and its freight would be 2000 tons. It would be raised 
out of the water by a Clark’s hydraulic lift, and placed on a 
carriage wei hing about 700 tons, and running on 240 wheels ; 

rouped under 60 four-wheeled bogies, adapted with sufficient 
ateral motion to accommodate daomacives to curves of 
2000 ft. radius. The weight upon the rails, which would 
be laid in six parallel lines, would be 11 or 12 tons per wheel ; 
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rails weighing 120 1b. to the yard would therefore be used, 
laid upon transverse timbers, 30 ft. long, 12 in. square, and 
placed 3 ft. a from centre to centre. Between each pair 
of rails a rack would be laid, to assist the tractive power of 
the engines, a number of which would be required to draw 
the enormous load slowly from ocean to ocean. With regard 
to the commercial prospects of such a vast undertaking, Mr. 
Brunlees points out that 54,000,000 tons of freight are 
now taken round the Horn. Assuming that half of this 
was taken by the more direct route, that 16s. per ton were 
charged for the transit, and that 50 per cent. were absorbed 



































in expenses there would remain a net inomce of 10,000, 0002. 
perannum. Mr. Edward Woods corroborates Mr. Brunlees 
report so far as constructive details are concerned. We 
notice that this loan is now quoted from 1} to 1} premium. 


Tue Spanish Insurrection. — In consequence of the 
Spanish insurrection stopping supplies of Spanish iron ore, 
increased quantities of English ore have been imported, chiefly 
from Cumberland. Imports of pig iron have also been in- 
creased in order to assure to the works sufficient materials to 
keep them going. The latest news from Bilbao is favourable. 
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WE illustrate, above, a simple arrangement of condenser 
for steam pumps, &c., designed by Messrs. Craig and Bre- 
voort, and which is being constructed by Mr. Henry L. 
Brevoort, of New York. In this condenser the water 
raised by the pump is employed to condense the exhaust 
steam from the steam cylinder, and a vacuum is thus pro- 
duced in that cylinder during the return stroke, while the 
water delivered by the pump is more or less heated accord- 
ing to the pressure against which the pump is working, 
and consequently the quantity of steam used. 

Referring to the section it will be seen that the condenser 
consists of a double vessel, the space, W, between the sides 
forming a water jacket, which is in communication with the 
suction pipe, S, leading to the well or tank from which the 
water is drawn. The water jacket, W, communicates at a 
with a chamber formed in the cover of the condenser, and 
from this chamber the water passes through an annular 
opening into a central descending pipe, as shown, the area 
of the annular opening being capable of being adjusted by 
the valve, c. 

The exhaust steam from the pump arrives through the 
pipe, e, and by means of the three-way cock shown it can 
either be discharged into the atmosphere or turned into the 
condenser. In the latter case it enters at the top, passes 
down between the arms of the annular valve, c, and comes 
into contact with the water falling into the condenser 
throngh the annular opening. To prevent flooding, the 
condenser is fitted with a float, F, which supports and is 
guided by the central pipe already mentioned. If the 
water enters the condenser more rapidly than it is drawn 
off by the pump (the suction pipe of the latter being 
connected to the condenser at D) the float rises, carrying 
the central pipe with it, and the upper end of this pipe 
approaching the underside of the valve, c, reduces to a 
greater or less extent the area for the inlet of the water. 
The condenser thus adjusts the water supply automatically, 
the valve, c, being merely used to give a primary adjust- 
ment, and adapt the condenser to the size, &c., of the 
pump to which it is connected. 

We give above diagrams, aa, bb, taken from a pump 
to which this condenser has been fitted, the upper diagram 
of each pair being taken with the exhaust turned into the 
atmosphere, and the lower with the condenser in action. 
The scale of the diagrams is 16 lb. to the inch, and it will 
be seen that a very fair vacuum is obtained. The diagrams 
have been taken from a pump with a 5}in. steam cylinder 
and 34in. water cylinder, the length of stroke being 7 in. 
and the speed about 60 revolutions per minute. The 
throttle valve was almost closed when the condenser was 
in action. We have received a favourable report of the 
performance of these condensers from the United States, 
and there are no doubt many circumstances under which 
they may be advantageously applied. It appears to us, 
however, that some provision is needed for blowing through 
and clearing the condenser of the air which must accumnu- 
late when the apparatus has been some time at work. The 
apparatus when applied to donkey pumps will form a 
very convenient feed-water heater. 


Oraco (N.Z.) Gravine Docx.— This dock has been 
formally opened by His Honour, the Superintendent of the 
Province of Otago. The leading inhabitants of Dunedin 
and Port Chalmers were present at the ceremony. 
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THE EFFLUX OF ELASTIC FLUIDS. 
To Tue Epitor oF ENGINEERING. 
Sir,—In paragraph 4 of my letter in your journal of the 


| 
| 


8rd instant, VW > should read vv. and the equation, 
1 ° 


‘Po Pi Po Pi Po P A 
VE? = rf — should read VW’ x12 ; 

Ps" Po v p* PoP Pi’ a 
10th paragraph the fraction }$ should he }5; and I have to 
observe that all I have said is to be understood as having 
reference either to plain orifices in thin plates, or to nozzles 
which gradually diminish from the vessel in which the greater 
pressure exists to the smallest section of the nozzle, and do 
not expand beyond it, for if the nozzle is enlarged beyond 
the smallest section, or which, with liquids, is practically the 
same thing, if the discharge is through a straight plain tube, 
we should be led into another and wide field of inquiry, upon 
which I do not propose to enter at this time. 

2. The experiments I am about to describe were under- 
taken mainly with the view of determining more accurately 
than had previously, or, as far as I am aware, has since been 
done, the rate of the increase or decrease of the quantity of 
steam discharged through a nozzle of the form of the liquid 
vena contracta when the inner pressure, p,, is constant, and 
the outer pressure, p,. is gradually lowered or raised, with 
especial reference to the question what is the highest point 
to which the outer pressure can be raised in proportion 
to the inner pressure without diminishing the quantity dis- 
charged, or inversely what is the precise point below which 
the outer pressure may be lowered withoutegltering the rate 
of discharge. 

3. As abeady stated, my previous experiments were ob- 
jected to for a variety of reasons, and Professor Rankine was 
the first to state that all the objections were comparatively 
trivial, or, at least, to imply that, by making my experiments 
the subject of articles in The Engineer of November 2tth and 
December 3rd, 1869, the first of which begins with the state- 
ment that he had been led by careful consideration of my 
researches on the outflow of steam, to the conclusion that 
the fundamental principle of my theory was substantially 
correct. And as he was the first to acknowledge my experi- 
ments to be approximately reliable for the purpose for which 
they were tried, so he was the first that clearly defined the 
one tangible objection to the principle of them, to which I 
have already referred, viz., that what I took as the outer 
pressures might not exactly correspond with like pressures 
in a larger outer chamber, since the pressure in the outer 
tube is different at different parts of it. To meet that 
objection, and to meet most, if not all, of the imaginary 
objections, and also for arriving with greater precision 
at the actual ratios and the absolute quantities with given 
inner and outer pressures, | contrived the arrangement 
described last week, and I shall now explain how the experi- 
ments were conducted, and the method of estimating the 
weight of steam discharged. 

4. Keeping in mind that the steam passes from the boiler 
into a chamber for depriving it of water, and which I have 
called the drying chamber, and from the drying chamber 
through the horizontal tube*, A, to the orifice, O, and through 
that into the outer pressure chamber, B, and thence down the 
pipe, K, into a cylindrical iron bucket of water below, and 
that the inner pressure, p,, is taken on the drying chamber, 
and the outer pressure in the chamber, B, and also that there 
isa 1}in. stop-cock on the tube, A, between the drying 
chamber and the experimental orifice, O, there will not be 
much difficulty in understanding the plan of the experi- 
ments. The 1} in. stop-cock on the tube, A, is formed 
with exceptionally large passages, and there is at the bottom 
of the drying chamber a stop-cock for drawing off condensed 
water, and for another purpose which I shall explain in the 
next paragraph. 

5. The iron bucket,~which weighed 28 lb., —— had a 
definite quantity of water put into it, the lever, L, being 





* This diagram was given in Mr. Napier’s former letter, 





but we have deemed it advisable to repeat it for convenience 
of reference.—Ep. E. 





loaded according to the desired outer pressure, the boiler 
pressure being from } lb. to 1 1b. above the desired inner” 
pressure, and the fire steady generally with the damper 
shut; the cock on the bottom of the drying chamber being 
then upened to take away somewhat mure steam than could 
pass through the experimental orifice, and the pressure ia 
the drying chamber being by this means brought to the exact 
amount of the desired inner pressure, and the temperature of 
the water having been taken by a tested thermometer of very 
fair sensitiveness, everything is ready for an experiimeat. 






































6. At a given signal an attendant, who has his hand or 
the handle of the stop-cock on the pipe, A, opensit full open, 
and immediately afterwards regulates the pressure im the 
drying chamber by the cock at the bottom of it; by opening: 
or shutting this cock, not only is the steam taken away at 
a greater or less rate according to the increasing or decreas- 
ing power of the fire, but there is an immediate alteration of 
the pressure to a small extent from the fact of the inlet pipe 
to the drying chamber not being indefinitely large, whic’ 
was of great use in obtaining a correct starting inner pres- 
sure. Of course when the cock at the bottom of the drying 
chamber requires to be nearly full open or nearly full shut, 
the fire is regulated accordingly, and if, as sometimes but 
not often happened, the fire was sufficiently powerful or so 
weak as to cause the pressure in the drying chamber to 
appreciably exceed or fall below the desired inner pressure, I 
immediately stopped the experiment, and started de nov). 

7. Each experiment usually lasted exactly two minutes. . 
I took the time by a watch with a centre seconds’ hand, 
which for the purpose was quite as accurate as a stop watch. 
though no doubt with the latter I might have mado wse of 
some of the experiments which broke down through i» 
sufficient command of the fire during the two minutes the 
experiment lasted. 

8. The question I found the greatest difficulty in deter- 
mining accurately was the exact reading of the thermo- 
meter, and to reduce this tendency to error as low as possible 
I read off the temperature myself, and got my assistant to 
do the same, and if we differed, as we frequently did, a 
quarter of a degree, I took the mean, which will account for 
the odd eighths in the Tables, while admitting that the ther- 
mometer was too limited in its travel to read off to that 
nicety. 

9. It will be quite evident that if we know the total 
amount of heat in steam as compared to that in water, and. 
this appears to have been determined with great precision ;. 
and if we know the capacity for heat of iron as compared to 
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that of water, which for our purpose it is sufficiently accurate 
to take as one-eighth, weight for weight, it will be easy to 
determine from the amount of heat imparted to an iron 
vessel of known weight, containing a given weight of water 
at first the weight of steam that has been added to it. 

10. The specific heat of iron being ith, let W represent the 
weight of water in the bucket+ 4th of the weight of the 
bucket, which in this case is jth of 28 lb.=3} lb.; let H re- 
present the total heat of steam, T the temperature in de- 
grees imparted to the bucket of water, and F the final tem- 


perature; also let Q be the quantity or weight of steam | : a i pe \ 
| minute, as given in paragraph 5, page 305 of ENGINEERING 


mixed with the water. Then discharged steam having 
been reduced into a liquid state at the temperature, F, has 
lost (H—F) degrees of heat, and the bucket of water equiva- 
lent to a weight of water equal to W has acquired T degrees 
of heat, and the two —— of heat are evidently equal— 
that is to say, Q (H—F) is equal to WT, therefore Q= 
wrt 
H-—F 

11. Let M be the number of minutes an experiment lasts, 
and N be the sectional area of the smallest part of the nozzle 
in square inches; also let Qwx be the weight of steam dis- 
charged per square inch of N per minute by the experiment: 
Then Q «=Q divided by M N= A 

(u—F) MN 

w T 
MN H—F 

12. The nozzle with which most of my experiments were 
made, and the only one I shall refer to here, was jin. in 
diameter at the smallest part, and its area was therefore 
-1105 square inches; the weight of water in the bucket was 
118 Ib., making W=118 + 34}=1214 Ib., and > 


or Qz= 


=1100nearly. 


V ae 
= 900. 
MN 
13, This gives the quantity of steam discharged per square 
inch per minute equal Q an OT 
H—F 
14. Putting now as before P, for the greater or inner 
pressure, and P,, for the outer pressure, also A for the at- 
mospheric pressure, I for the initial temperature of the 
water in the bucket, F, for the final temperature, and T for 
the teinperature imparted equal to F I, the different columns 
in Table I. will be quite understood. 


Tarte I. 


Also M being two minutes makes 








@) = 4) 

15. The boiler I used being rather an old one, I was afraid 
to put more than 35 |b. per inch on it, and in the experi- 
ments referred to in Table I., the constant inner pressure in 
the drying chamber was 30 lb. above the atmosphere, the 
barometer being about 29.5, at which pressure the total heat 
of steam is 1196.3, which if we substitute for H in para- 


505 T 
rraph 10 we get Q z=. rn ° 
iin get 1196.0—F 


16. In Table I the 1st column is the number of the experi- 


(5) 


ment, the 2nd column, P,—A is the pressure above the at- | 


mosphere in the outer pressure chamber; the 3rd column 
P,,, is the absolute outer pressure ; the 4th column, I, is the 
initial temperature, and the 5th column, F, is the final tempe- 


rature of the bucket of water ; the 6th column T is F—I; and | 


the 7th column Qz is the experimental weight of steam dis- 
charged per square inch per minute calculated by the 

550 T 
1196.3-—¥F" 

17. The inner pressure was 30} above that of the atmo- 
sphere, giving an absolute pressure of 45 lb., and it will be 
observed that this pressure being constant there is no element 
, : 550 T 
in the equation Q e=_____. 
1196.3—F 
structing it, which can in any way effect the question of the 
relative discharge with varying outer pressure except the total 
heat=1196,3, and this can only do so in a very small degree, 
and even this has no bearing on the main point, that is the 
question as to the equality of the discharge for all outer 
pressures below a definite proportion of the inner pressure, 
and the highest point to which the outer pressure can be 
raised without decreasing the discharge, for it is manifest 
that whatever may be the density of steam or its total heat, 


formula in paragraph 15, viz.,Q «= 


,orin the manner of con- 











or the specific heat of iron and water, or whatever may be 
the errors in the measurement of the orifice, if the number 
of degrees of heat imparted to the water is the same in one 
experiment as in another the quantities of steam must be the 
same, and if the quantities of heat are not the same the 
quantities of steam must also be different. 

18. Let us now examine how far the experimental weights 
discharged per square inch per minute given in column Q xin 
Table I. agree or disagree with my theory. 

According to that theory the fundamental formula for the 
discharge of a gas in pounds weight per square inch per 


for May 3rd, is Q=Ky4 V Do (P1—Po), Where the coefficient 
U 


K is theoretically equal to 318, but its real value has to be 
determined by experiment; d, is the specific density of the 
gas at the pressure, pi, and p, is the outer pressure, all in 
pounds per square inch. I prefer to substitute for di the 


specific bulk b= , that is the bulk of a given weight of the 
a 


gas at its initial pressure, as compared to that of an equal 
weight of water, which makes my fundamental formula 
Q=K v/ Po (Pi-Po) « 
: "1 5 
19. When the inner pressure, p,, is constant, and the outer 
pressure, po, is gradually lowered, the above equation be- 
comes a maximum when Po is half p,, and if in that case we 


substitute | for po, we get: - 


Pi — 
j af Pr ) x / PA 
att bh 


Q= KA) = 
i Pih 


and this is my formula for the weight of a gas discharged 
per square inch per minute into all outer pressures that are 
less than half the inner pressure. 

20. Calling the formula for the discharge when it is less 
than the maximum with a definite inner pressure, Rule A, 
and that for the maximum discharge Rule B, then for ascer- 
taining how far my theory is borne out by the experiments 
referred to in Table I., we must calculate the theoretical 


= 221 


quantities by Rule A for all outer pressures above = 24; 
2 


and by Rule B for all outer pressures below 223, that is to 
say, the theoretical quantities for the conditions of the first 
five experiments should be calculated by Rule B and the rest 
by Rule A. 

“21. According to well-known Tables of the density of 
steam, which have since been found to be somewhat inaccu- 
rate, the specific volume, 1, as 45 lb. absolute pressure is 610, 
and if we substitute this for ,, and 45 for p,, in the equa- 
tions in paragraphs 18 and 19, and also substitute for K its 
theoretical value 318, and call the quantities found by theo- 
retical formule, Qf, we get Rule A: 


(p, —Po) wo . 
O f=318 PoP Po’ — 3.68 —Po Pos 
VS: 31 J 610x465 / 05( Pi —Po'Po 
and Rule B: 
45 _ 


318 
Q f=— 
af 2 Va 


22. In Table II., the columns P,—P,, Po, and Qz, are 
taken from Table I.; the column Q/,1s calculated by the 
formule in the preceding paragraph ; the first five are cal- 


3.18. 


| culated by Rule B, and the rest by Rule A, and the column 


yd gives the ratio by which the quantities calculated by my 
Qa 


theory exceed the experimental quantities. 
Tasre IT. 


$$$ —__—_—_— —— 


Qs-Qz 


Number. Qz 





1.059 
1.057 
1.059 


40.77 
10.85 


L.16 


1.059 
1.056 


40,77 


41.06 





£3.17 
43.10 
42.93 

2.66 
42.33 
41.88 
41.35 
40.71 


39.95 


1.053 
1.055 
1,058 
1.058 
1.058 


£1.00 
40.85 
40.57 
40.31 
40.00 


1.052 
1.054 
1.053 


1.060 


39.29 
38.61 
37.94 





38.20 
35.92 
33.03 


35.97 


37 





29.36 


24.58 


} 39 

264 4} 
| 
23. I must here note that the more the difference between 
p, and p,, the more reliable are my experiments ; for, in the 
first place, as the difference decreases, the number of degrees 
of heat imparted become more limited, and in the next place, 
as the quantities depend materially on the difference between 
the outer and inner pressures, and as that difference is ascer- 
tained by the difference between two steam gauges, of which 
both are liable to error, it is evident that if the difference 
is very small, a very slight error in either of them would 
materially affect the result. For instance, in the last experi- 
ment in Table L, the pressure by the gauge on the drying 
chamber was 30} lb. above that of the atmosphere, and the 
pressure in the outer chamber was 26}1b., the difference 
being 41b., so that the error of 4 lb. in either of them, that is 





less than 1 per cent., or } ib. on each in the same direction, 
would affect the difference of pressure more than 6 per cent. 
For this reason, though the average of the two last experi- 
ments agrees nearly as well with my theoretical quantities as 
the average of the rest, I shall leave them out of considera- 
tion in what I have further to say. 

24. If we add up the last column, excluding the two last 
lines, that is, the ratios of columns Qz to column Qf for 16 
experiments, with a aay imner pressure of 45 |b., and an 
outer pressure varying ween 17 |b. and 37 1b., we get 
16.880, and if this is divided by 16, we get 1.055 as the quusnge 
quantities by my theory with the assumed specific volume of 
steam at 45 lb. absolute pressure as compared with the ex- 
perimental quantities represented by unity. 

25. If we now examine how far the ratios given in the last 
column differ from the mean ratio of the first 16 experi- 
ments, we shall find that of the first 13 the 3rd differs the 
most, and it is very little more tham } per cent. below the 
mean; Nos. 1 and 4 are about .4 per cent. above the mean, 
Nos. 8, 9, and 10 are less than .3 per cent. above the mean, 
No. 11 is less than .3 per cent. below it, amd Nos. 2, 5, 7, and 
12 are practically the mean ratio ; No. 14 is under .4 per cent. 
above the mean, No. 16 is $ per cent. belowit, and No. 16 is 
4 per cent below it; also the average of Nos. 17 and 18 is 
practically equal to the mean of the first 16 experiments. 

26. As explained im paragraph 21 the column Q « is calcu- 
lated in the supposition that the specific bulk of steam at 


45 lb. absolute pressure is 610, and the average of oS under 
Po 


that supposition is 1.055, therefore the average of a is 
7 
1.000 


Toe 48, that is to say, that the coefficient, K, which is 
theoretically 318 should be 318 x.948 experimentally, or 
equal to 301.5 nearly. Now taking the same table of densities, 
and deducing the value of K from my previous experiments 
which were comparatively inaccurate, I ventured in The 
Engineer of October 1, 1859, to state my confidence in the 
coefficient, which 1 placed at 300, being within 1 per cent. of 
the actual value of it, and the tables I gave being within 
1 per cent. of the actual amounts, but as far as my experi- 
ments herein referred to affeet the question, I have only to 
add 4 per cent. to those quantities given in The Engineer. 

27. Fairbairn’s researches ansil rably modify the, pre- 
viously supposed density of steam which will reduce the co- 
efficient K considerably. 

28. I had hoped to have finished the subject in this letter, 
but I must leave for another letter a table of experiments 
with a constant outer pressure, and variable inner pressures, 
and a few remarks on one or two points I intended to have 


concluded with. 
Glasgow. R. D. Narrer. 








Not a Narrow Gaver Rartway.—tThe following para- 
graph from the New York Albion, suggests the idea that the 
locomotive to which it refers must be in some respects “very 
like a whale” :—“It is stated that a Mr. Burrus, of Wis- 
consin, has issued a scheme for a railroad from the Atlantic 
to the West, to be built with a gauge of 30 ft. The road is 
to run from the East by the most direct line to Lake Erie. 
When it reaches the lake, the road is to be built out into the 
water about 25 ft. below the surface for some distance, and 
there end. It is to be operated with a machine which is even 
more wonderful than the road, and which will navigate the 
water as well as traverse the land. When this amphibious 
locomotive arrives at the jumping-off place at Lake Erie, it 
is to slide gracefully into the water, and by slight transposi- 
tior of ifs machinery become a steamboat. When it has ar- 
rived at Monroe, it resumes its character of locomotive, and 
rolls off another broad gauge road to Lake Michigan, whence 
it is to take water for Chicago. The machine is to be sufli- 
ciently large to carry a vessel of 500 tons, so that all necessity 
for ships’ canals will be done away with. The inventor 
expects tc attain a speed of 125 miles per hour on land and 
25 miles in water.” 


Worxiye Men ayp Tux Patent Laws.—Ata meeting of 
the Labour Representation League, held on Saturday last, 
Mr. R. Marsden Latham, the president in the chair, the report 
just issued by the Select Parliamentary Committee on the 
Patent Laws was discussed. Much dissatisfaction was ex- 
pressed with the report, and at the fact that members of the 
working classes had not been called to give evidence before 
the Committee, the constitution of which body was objected 
to on the ground that its composition consisted two-thirds of 
manufacturers and parties representing interests antagonistic 
to those of inventors. It was also urged that a fair and com- 
plete inquiry into so important a subject as the Patent Laws 
could only be satisfactorily effected by a royal commission 
representing all the interests in the community, and steps 
were ordered to be taken with the view of insuring an ex- 
haustive inquiry into the whole subject by that means. It 
was also agreed that a deputation should wait upon the 
Council of the Inventors’ Institute in order to obtain their 
aid and co-operation in the matter ; and the following resolu- 
tion, proposed by Mr. Thomas Mottershead (silk weaver), and 
seconded by Mr. Samuel Brighty (wood turner), was carried 
unanimously: “ ihat the recommendations of the Select 
Committee of the House of Commons on the Patent Laws 
are by no means likely to benefit the most numerous class of 
inventors, namely, the artisans, and if carried into effect 
would render the obtaining of a patent more difficult, cum- 
bersome, and expensive than at present. Moreover the Com- 
mittee’s recommendations do not provide what the generality 
of inventors stand mainly in need of, namely, an assimilation 
as far as practicable of the laws affecting invention right to 
those of copyright, and especially increased facilities for the 
obtaining by inventors of a valid property in their own in- 
ventions at a reasonable cost, as is now advantageously done 
in Belgium, France, and other countries whose patent laws 
are in advance of those of this country.” 
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ON THE ANGLES OF CROSSINGS. 
To rue Epiror oF ENGINEERING. 

Srr,—I have to thank you for your insertion of my last 
notes on the above subject in your issue of May 17th. Allow 
me, however, to correct the following errors : 

Case II.—Instead of “CBH the given angle,” read 
“CBD the given angle.” A line between the points B and 
D has been omitted; instead of 

GD=C Dxsin. GC D 
C G=CDxcos. GC D 
read 
GD=BDxsin. GBD 
BG=BDxcos. GBD 
also, 
*DE~,r should be 2D Er. 
By inserting the above I shall be obliged. 
Yours truly, 
J. A. JONES. 
Glasgow, May 20, 1872. 





To THe Eprror of ENGINEERING. 

Srr,—In your issue of April 12th appeared a letter from 
“ W.Y. A.,” Hereford, on the above subject, which escaped 
my notice, until my attention was called to it by the letter of 
Mr. J. H. Jones, of Glasgow, in your issue of May 3rd. The 
formulas which “ W. Y. A.” gives for the leads of crossings in 
the three elementary cases, are identical with those which I 
advocated in a work called “ Switches and Crossings,” pub- 
lished in July last year by Messrs. Spon, but are demonstrated 
in a somewhat different manner. I can, therefore, un- 
doubtedly claim priority of publication, and, I think, also a 
very great superiority in the method and result of the de- 
monstration, if conciseness in the one and simplicity in the 
other be things desirable. 

I should have asked the favour of your insertion of this 
letter a week ago, if it had not been for the concluding para- 
graph of Mr. Jones’s letter, which induced me to wait for a 
second letter from him in this week’s issue. 

As I have already stated, “‘ W. Y. A.’s” formulas for the 
three simple cases are identical with mine. For the only other 
case, which he notices, he gives a very complicated formula, 
viz., when the side road crosses one or more parallel roads. 
Using his notation I have shown that: 

Rr [ Rr 


~. 
. =\ 55 Nx rr)D~ NaR—n" 


in which D is the distance between the centre line of the 
rails crossed and the first rail, so long as the relative values 
of the radii and the offset, D, are such that the rule 

offset= (tangent)? +twice radius 
holds true. 

In practical work, however, the converse proportion, viz. : 
* Given the lead of the crossing, how is it to be put in ?” is 
the one whose solution is most frequently required. Since 
the same crossing will suit a great number of curves, and 
since the position of the point of the switch is never coinci- 
dent with the springing of the curve, the fixing of the point 
of springing of the curve is a matter of no consequence what- 
ever. ‘lhe question next arises, what point can we fix upon, 
since the length of the switches is not determined to suit each 
particular case ? 

The only point which we can fix by any definite formula, 
is manifestly what “ W.-Y. A.” calls the switch, by which, I 
presume, he means the heel of the switch. The distance 
which he calls the lead of the crossing, is the distance of the 
springing of the curve from the crossing, and is practically 
equal to twice the gauge multiplied by the denominator of 
the fraction, numerator unity, which represents the circular 
measure of the angle of the crossing, and is equal to L, in 
his formula, divided by 1ft., or to L simply, if “ W.Y. A.” 
had defined its meaning, so that his formulas did not appear 
without explanation to be unsymmetrical. This is an old 
platelayer’s rule, which they make to answer in practice, by 
shortening the “lead” given by it when the crossing is easy, 
since the point of the switch is more remote from the spring- 
ing in easy than in sharp curves. 

Altering the definition of L, and designating by it the de- 
nominator of the fraction, numerator unity, which represents 
the circular measure of the angle of the crossing, the distance 
of the point of the crossing from the heel of the switch is 
equal to: 


2LV9WN9I—NV e480) 
for all combinations of curves with straight leads and curves 
with curves: in which formula y is equal to the distance be- 
tween the centre lines of the rails, which the crossing rail 
touches and crosses, c the clearance between the rails at the 
heel of the switch, and ¢ the thickness of the upper flange 
of the rail. I shall not waste your space by demonstrating 
this, as I have already done so elsewhere. 

It is somewhat amusing to find that Mr. Jones thinks 
formulas which require the aid of a book of logarithms, are 
simpler than those given by “‘ W. Y. A.” Not less amusing 
is the manner in which he calls attention to what he calls 
two slips made by “ W. Y. A.” The first, that “ W. Y. A.” 
seems to think that, what Mr. Jones designates the spread 
(although, strictly speaking, the spread varies inversely as 
this distance) ought to be measured along the rail instead 
of the perpendicular on the base ; surely Mr. Jones has heard 
of the rulo, that when the angle is sufficiently small, its sine 
is ee té*its circular measure. 

_ The second supposed slip has reference to the value of g. 
Since the flanges of rails have some definite thickness, it is 
evident that the angles at which lines parallel to the outer 
edges of one rail cut similar lines in the other rail will have 
varying values. ‘“ W. Y. A.” prefers the angle at which the 
centre lines of the rails cut each other. Mr. Jones ap- 
parently the angle at which the inner edges cut each other. 
Now the value of the “spread” varies inversely as the square 
root of the value of g, and if Mr. Jones cares to satisfy him- 


self he will find that 10.3 for his angle corresponds to 10 tor 
that of “W. Y. A.” The choosing of the lines isa mere 
matter of convenience. If Mr. Jones cannot satisfy himself 
as to which are best by abstract reasoning, he may very soon 
do so by trying to lay out a station yar.! on paper. 

May 16, 1872. Witt1am Dona.pson. 








THE ROCK ISLAND RAPIDS§. 
(Continued from Page 322. 

For clearing the area of water a centrifugal pump, of 8 
horse power, was employed. It was located at the south-west 
angle of the dam, the depth of water being there the greatest. 
While clearing the area it discharged at the rate of 197.5 
cubic feet per minute, raising the water from 6 ft. to 7 ft.; 
39 hours in all were consumed in removing the water. The 
cost of this pump was 1300 dollars. The atea having been 
cleared, lines of levels were run, both longitudinally and 
transversely, the lines being 10 ft. apart, and the references 
of their points of interséction taken. These were to be com- 
pared with the levels to be taken after the completion of the 
work. In addition to the area enclosed by the dam, and re- 
quiring excavation, small isolated patches of rock existed, 
both above and below, of too small area to be enclosed by a 
cofferdam. These were to be removed by chiscls. These latter 
are of wrought iron, about 9 ft. in length, weighing 5800 lb., 
and steel pointed. They work in guides, similar to those of 
a pile-driver, and are raised by steam. They have a fall of 
about 7 ft. The boats upon which the chisels and machinery 
are placed are about 60 ft. in length, and shaped like the 
usual dredge boat. The broken rock is raised by dredging. 
The work of quarrying commenced on the 22nd of October, 
and continued without interruption until the 20th of De- 
cember. The quarrying was performed by means of the 
ordinary hand drill and blasting powder. A steam drili of 
Gardner’s patent was tried, but failed to perform satisfactory 
work. The rockbed of the bottom was a common limestone, 
irregularly stratified, gnarled, and twisted, and filled with 
pebbles and geodes. This made the work of blasting much 
more difficult than it would have been otherwise, it being 
almost impossible to proportion the charges to produce certain 
results. The effects of the blasts were very unequal, and the 
depth could not be controlled as would have been the case in 
a rock of regular strata. The specific gravity of this rock 
varied from 2.3 to 2.7. The drills used varied in diameter 
from 1} in. to 24in., and the depth of hole (magazine) from 
1) ft. to4ft. ‘To avoid the effect of moisture in the rock, 
and to form a watertight magazine, the holes drilled were 
pumped out, or rather sponged out, and partially filled up 
with soft pliable clay ; the drill was then forced down again 
into this clay, forcing it against the sides, making a water- 
tight lining. Experience proved that the proportion of rock 
excavated to that of powder used was yothe of a yard of the 
rock to 11b. of powder; fine sand, and pulverised rock were 
used for tamping. From six to twenty mines were generally 
exploded simultaneously. The expediency of using nitro- 
glycerine was discussed, but this material was finally rejected, 
as, from its suddenness of explosion and great power, it would 
not have been under sufficient control. Its “tearing pro- 
perties” would have rendered it destructive to the cofferwork 
if used in very close proximity to it. Upon the breaking up 
of the ice, which occurred in March, the contractors expe- 
rienced considerable loss from damage done to their boats by 
the floating ice, and considerable delay ensued in placing 
them again in a condition for work. The copious rains caused 
a simultaneous movement of the ice throughout the long 
extent of the river, and as it moved it gorged at various 
points, causing a rise of water above each point, and a conse- 
quent inundation of lands. Some idea of the freshet may be 
obtained when we consider the statement that the water rose 
8 ft. in two hours, and upon the gorge giving way below it 
fell 5 ft. in as many minutes. This last gorge was about 
three-fourths of a mile below the railway bridge, and to this 
sudden fall I attributed the partial destruction of the Rock 
Island Railway Bridge and its piers. One of these piers was 
moved laterally 16 ft. from its position, deflected considerably 
from the vertical, and racked so as to render the building of 
a new one sey 

It having been decided to commence work this year on 
Moline, Sycamore, and Campbell’s chains, if possible, the 
maps and working sheets pertaining to these chains were 
plotted, and careful examinations made to determine the 
lines of least cutting on each, and at the same time to get 
easy curves, and place the axis of the cuts as nearly as 
possible to coincide with the direction of the currents. 

The directions of currents and their velocities were deter- 
mined by actual observation, and placed upon their respective 
sheets. Levels were run from foot to head of the rapids, on 
either shore, connecting above and below, and low-water 
bench marks established opposite each chain for ready 
reference. 

The buoys for the cofferdam at Moline chain were placed 
early in June of this year, the line of excavation having been 
decided upon by you. This chain presented many difficul- 
ties to the establishment of a dam, on account of the great 
velocity which here obtains. The current above this chain 
has a velocity of 3.63 ft. per second; upon that portion re- 
quiring a coffer, 3.36 ft. per second, and below-it nearly 4 ft. 
per second, thesurface slope being .37 of a foot upon 900. 
fhe buoys were laid out by the theodolite, from the primary 
sounding base on the Iowa shore, the angles being computed 
from the known sides of the triangles. Cribs were sunk, and 
¢ — formed, as in the construction of the dam at Duck 

reek. 

A greater thickness of puddling was considered necessary, 
the up and down stream faces being each 10 ft. in thickness, 
and the sides 8 ft., otherwise the construction does not differ 
materially from that at Duck Creek. About 250 lineal feet 
of this work is completed. 

The dam will be 250 ft. in width, and its sides respectively 
about 900 and 1100 ft. Its axis will make an angle of about 
26° with the direction of the current at high water, and will 








coincide nearly in direction with the surface current at lowest 


water. The dam will be cleared by pumping as at Duck 
Creek, but more slowly, as the experience of last year proved 
that quick pumping was a disadvantage, the puddling 
settling unevenly upon a sudden withdrawal of the water. 

The following is a description of the re-survey of the Rock 
Island rapids : ‘Two lines were run by theodolites, one on the 
Illinois, and the other on the Iowa side of the river, from the 
railroad bridge at Davenport to the town of Le Claire. The 
Iowa line contains 58 stations, and the Illinois line 62; my 
total number of stations being 85 less than were used in the 
fall survey of 1866. Every station is marked by a pointed 
stake, those on the Iowa shore being numbered, while those 
on the Illinois shore are lettered. All base lines were lined in 
with the theodolite, and twice chained. The triangulation 
rests upon 50 separate bases. The maximum error of obser- 
vation was fixed at two minutes, but in most of the triangles 
the difference is but one minute, one-third of the whole 
number of angles in the triangles amounting exactly to 180°. 
The accuracy of the work may be judged when it is said 
that an error of one minute in a triangle, whose base line is 
2000 ft., would cause an error of only +4;ths of a foot in the 
sides of the triangle. 

After short lines were run for each chain on the rapids, a 
separate base line was laid out, from which the observation 
of soundings could be taken. These base lines were laid out 
with the greatest care, and connected with the trigonometrical 
net of the survey. Each one extends from the head to the 
foot of the chain, and its length not less than 3000 ft. This 
was necessary for the purpose of getting in the cbservation 
of soundings, no bearings being over 90%. At Lower chain, 
Moline, Duck Creek, Sycamore, and Smith’s chains, these 
base lines are in one straight line; at Campbell’s chain the 
base line is broken, and makes in itself a triangle, two sides 
of which were carefully measured, and the third side calcu- 
lated. It appeared necessary to have three theodolites on 
each of these oe lines when sounding the chains, so as to 
be able to substitute one instrument for another in case of 
accident, or in case one observer should have missed one of 
the bearings. Then, in order to bring the two parts of the 
base line in exact harmony from each theodolite point, a 
point on the opposite shore was triangulated, and each angle 
was observed at each instrument 25 times. By this system, 
which I called “ correction for base lines,” the two parts of 
the base line were brought in perfect harmony. 

In the measuring of these base lines a very broad steel tape 
line was used, and the measuring always gone over with the 
second time; in consequence the actually measured base line 
with the corrected base line by triangulation gave very little 
difference ; for instance, at Smith’s chain it was not more 
than {;ths of a foot. These points at the base line, where 
theodolites had been stationed, were marked by good, 
large-sized quarried stones, so that in the working of the 
different chains these stations can always be relied on, as they 
are known to be correct and accurate. 

In the mean time a new level was run on both sides of the 
river. The first line commenced at the railroad bridge at 
Davenport, and ran to Le Claire, a distance of 14 miles. At 
this place I levelled vid Barber's Island to the opposite side 
of the river (the Illinois river), and levelling down to the 
bridge, and connecting there with bench from which I had 
started, a difference of but 0.255 ft. was found. Considering 
the whole length of 28 miles run, and the transfer of levels 
from one side of the river to the other, the result, considering 
accuracy, was more than satisfactory. In high stage of 
water the fall of the river from Le Claire to the bridge at 
Davenport is 17.11 ft., and in low stages of water 18.43 ft. 
Good reliable bench-marks were established along the river, 
and this number augmented in the spring of this year, so that 
now at the head and at the foot of each chain a bench-mark 
is established from which levels can be taken over to the 
cofferdams, where such shall exist, or to the point where ex- 
cavation is to be carried on by the chisel-boats. In this pre- 
paratory work, before sounding the different chains, the 
establishment of water gauges was made for the purpose of 
noting the effeet one chain had upon the others during a rise 
or fall of the river. These water gauges, 14 in number, were 
placed on the important chains, and during a period of ten 
months were observed and the result recorded twice daily. 
From the plotted curves thus obtained it was possible to 
judge very closely as to the low-water mark of 1864, even at 
such places where, notwithstanding diligent search, no reliable 
low-water mark could be obtained from river pilots or resi- 
dents living near the chain. In the months of August and 
September the work of sounding the different chains was 
earried into effect. To obtain a great number of soundings 
in a short space of time, a peculiar plan of system of my own 
was adopted, which, so far as I know, was never hefore 
attempted in the survey or sounding of any river. A small 
light-draught steamer (the Le Claire) of about 1 ft. 8 in. 
draught was chartered, and to each side of the steamer three 
skiffs were attached by a kind of bridge, having an interval 
of 12 ft. between each skiff. The whole width of this sound- 
ing apparatus was 90 ft. Behind the pilot-house on the 
steamer a double flagstaff, 24 ft. in height, and in line with 
the skiffs, was erected, to which were attached two flags, 
one red and the other white, with counterweights attached. 

The chain to be sounded was marked out by buoys at the 
foot of the same, with an interval of 90 ft. between each buoy, 
— corresponded with an equal number at the head of the 
chain. 

The observers of theodolites stationed at the theodolite 
standpoints, the steamer entered the line of buoys at the foot 
of the chain, striking with outside right-hand skiff the first 
buoy, and moving very slowly up stream. As soon as the 
watch in charge of the “timekeeper” indicated 15 seconds 
before a full minute, the white flag was hoisted half-mast, 
which signified to the observers on shore, attention. 

They then clamped their instruments and followed the 
little jack-staff on the flag-staff with the tangent screw until 
at the full minute, which was marked by a loud whistle on 
board the steamer; the white flag then went up full mast, 
and the observers on shore recorded the degrees and minutes 








given; at the same moment the eight sounders stationed in 
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the skiffs and on board the steamer let drop perpendicularly 
their sounding poles of 15 ft. in length, and communicated 
the respective depths of water to their recorders, who con- 
sisted entirely of boys, and were stationed one with each 
sounder. An “observer of compass” was also stationed in 
one of the skiffs; this observer had to take, at the moment the 
flags were at full mast, the bearing which the line of skiffs 
was making, as indicated by the compass. He was also 
allowed a recorder, who wrote down either the direct bear- 
ings taken or the oscillation, of which the true bearings were 
afterwards found by recapitulation. The observers of theodo- 
lites fixed at the given signal (full mast) the point of the 
flag staff in reference to the base line. The observer of com- 
passes fixed the direction of the line of skiffs, meaning the 
pnomy of the soundings, in reference to the needle, and, 

ally, each of the sounders took, at the given moment, the 
depth of the river bed. 
minute. 

To avoid mistakes the uneven numbers of bearings were 
signalised by the white flag, the even numbers by the red. 
Besides the observations of the theodolites taken every 
minute from the shore, at each half minute the sounders 
dropped their ~~ upon a given signal, and took the depth 
of water, the observer of the compass taking in the mean 
ime the bearing. 

The running of the steamer was so regulated that she was 
mever allowed to go faster than about 30 or 40 ft. per 
minute, so that generally at every 20 ft. of line of eight 
soundings was taken. First, the whole surface of the 
chain was run over by these parallel sounding trips, 
and if it was then thought that the ground was not 
sufficiently covered with soundings, these paralleb trips 
were repeated until satisfactory results were obtained; 
but if, om account of current, accident, or any other 
hindrance, some of the ground should have escaped and not 
been thoroughty sounded, I ordered, after completing the 
— trips, another mode, which I called “ zigzag trips.” 

n these trips the was at liberty to go wherever he 
thought it advisable to sound again. He could run any 
line he thought it advisable to sound again. He could run 
any line he thought proper, and was followed up by the in- 
struments, as in sounding the parallel lines. 

A large quantity of soundings were in this manner quickly 

obtained. Another great superiority of the method adopted 
is the correctness with which these soundings were obtained ; 
the whole apparatus moved slowly and steadily, and per- 
mitted accurate observations by the instruments on shore to 
be taken. In nearly all the observations taken, the cross- 
hairs were exactly covering the jack-staff on the steamer. 
Finally, as regards cost, time, and reliability, this method 
must recommend itself. It has been thoroughly tested on 
the Rock Island rapids, and, in my estimation, should be 
= where any large number of soundings are to be 
taken. 
_ The depth of water was inserted as indicated by the sound- 
ing book. After all these sounded points were plotted, a red 
line was drawn, which line connected all soundings indicating 
less than 4 ft.of water. In this manner heskentaleuvens were 
produced, which gave to the eye an exact view of the bottom 
of the river. The depth of the improvement was set at 4 ft. 
below low water of 1864. Estimates and plans for enlarging 
the channel to 200 ft. were now to be easily and accurately 
obtained. In the spring of 1868 at Duck Creek chain, one 
day’s additional soundings were taken for the-purpose of con- 
necting the excavated part of the work in the cofferdam 
and deep water, and recently the current and velocity were 
accurately observed at Sycamore and Campbell’s chains. To 
accomplish this the baseli 


This operation was repeated each 


ines used for sounding were occupied 
by two theodolites, and a float submerged to the surface of 
the water sent floating down stream, and accurate observa- 
tions of the same taken every minute, to prevent mistakes as 
to time. A timekeeper was stationed between the stand- 
points of theodolites, who, at 15 seconds before the expiration 
of a full minute, caused a signal of attention to be given; at 
this signal the observer clamped his instrument, and with the 
tangent screw followed closely the small flag-staff in the float 
until the full minute, when another signal was given by the 
timekeeper, and the bearings were simultaneously taken at 
each instrument. 

The first attempt (that I ever heard of) at cutting or 
breaking rock under water by means of chisels was made in 
the summer of 1855, at Brown’s Patch on the lower rapids, 
by Major I. G. Floyd, United States agent, and he claimed 
to be the originator of the idea. The chisel used consisted of 
4 stick of oak timber 12 ft. long, about 1 ft. square, with bars 
of railroad iron let into the sides to increase the weight and 
form “ribands” to work in the uprights of the boat to keep 
the chisel rigid in a vertical position. This timber was shod 
with a conical socket of wrought iron weighing about 300 Ib., 
having a pyramidal point of steel. The manner of operating 
was similar to an ordinary pile driver. About three months 
was consumed in trying to make this work after it was com- 
pleted, and not one yard that could be called the work of the 
ehisel was takenout. The chisel itself was not fitted for the 
work, and the jar or shock from striking an uneven place in 
the rock was very severe on the boat and machinery. 

The new chisels were not finished in time to do anything 
that winter; they were of wrought iron, 9 ft. long and 10in. in 
diameter, with a pyramidal steel point, weight 3300 lb. The 
upper end worked loosely in a “head” from which the chisel 
was suspended. This was to allow the chisel to glance with- 
out injuring the boat. ‘This “ head” was made of a combina- 
tion of plate iron, steel and rubber springs—Osgood’s patent. 
Two months of breaking down and repairing brought about 
mumerous alterations. 1859. Boats worked from 20th of 
April till 23rd December, except one month during June 
freshet. Did good work at Lower chain. 1860. Worked from 
6th April till end of October, then stopped; the appropriation 
of 200,000 dollars being exhausted. June, 1861. The boats 
were sold to contractors on canal around the Falls of the 
Ohio; worked during low water season of 1861 and 1862. 
The upper course of rock (20 in.) was removed, but the next 
course being 9 ft. thick, it was found impossible to break, and 





their use was abandoned. One of them was sold to the 
Kanawha River Improvement Company, but never used, as the 
work was suspended. Have worked in sandstone, magnesian, 
and grey limestone, flint, conglomerate, and granite boulders. 
A hard free stratified rock of any kind can be worked to ad- 
vantage. This (at Duck Creek) is the most difficult of any 
that I have ever seen worked and pay expenses. —— 
chisels that are properly constructed, and a good stratifie 
rock not over 3 f in thickness, there is no difficulty in doing 
work expeditiously. The chief difficulty to overcome is the 
wear and breakage of the “‘ heads.” Constant experimenting 
ever since chisels have been used has not succeeded in —e 
any combination or construction of materials that will stan 
more than six weeks’ ordinary wear, before they have to be 
removed and some of the parts replaced with new. The 
object has been to make them as light as possible and have 
sufficient strength, and the best that have been used are made 
of tough elm or basswood and raw hide, bolted together so as 
to bring the raw hide where there is the greatest wear at the 
neck of the chisel. 
Very respectfully, your obedient Servant, 
H. S. Brows. 
Major Charles T. Allen, United States Engineers, 
Davenport, Iowa. 


A cofferdam, about 400 ft. long and 200 ft. wide, had been 
constructed, embracing the heaviest part of the cutting. 
Irregular patches, requiring more or less cutting, extended 
for some 800 ft. above and 1400 ft. to 1800 ft. below the dam. 
These it was proposed to reduce by means of chisel boats, 
two of which had just been put in operation on the work 
above the dam. These chisel boats consist of flat-bottomed 
barges, provided with a steam engine and machinery similar 
to that of a pile-driver for raising and dropping a steel- 
pointed wrought-iron shaft, called a chisel. The boat is 
about 60ft. long. The chisel, with its guides and accessory 
framework, is placed at one end of the boat. The other is 
provided with a “‘s ” similar to those of a dredge. Near 
the chisel is a windlass connected by ropes with anchors to 
the right and left for swinging this end of the boat, the 
other end being kept stationary by means of the “ speed.” 
The manner of operating the boat is as follows: 

The depth of the proposed cutting below the surface of the 
water—which depth varies from day to day—is ascertained, 
and a mark made on the chisel-guide, with which the head 
of the chisel coincides when the cut is deepenough. The 
boat is swung by means of the windlass till some point of the 
bottom is reached requiring cutting, when a succession of 
blows is struck till the chisel reaches the required depth. 
While the chisel is being raised for the next blow, the boat is 
swung a proper distance, and the cutting proceeds, the face 
or heading being always an arc of acircle of about 60 ft. 
radius. ‘The boats are usually placed with the chisel down 
stream, and swing through an arc of about 60°. When one 
furrow is completed, the boat is moved a suitable distance up 
stream by means of a kedge-anchor, covering in its progress 
a strip of ground about 60 ft. wide. After the chisels have 
completed their work, the rock is removed by a dredge. 

It was necessary to have their weight reduced from about 
7300 lb. to about 58001b. by turning off the outside in a 
lathe. The unusual hardness of the rock at this point was 
also a source of considerable delay, it being necessary to 
send the chisels to Chicago to have them sharpened. 

The progress, on the whole, was such as to demonstrate 
the practicability of this method for shallow cuttings. About 
622 cubic yards of rock were removed by the chisels and 
dredge during the fall. The mode of constructing the dam 
is as follows: Timber cribs are sunk and loaded with stone 
some 30ft. apart in the clear, in a line transverse to the 
current, and somewhat above the head of the proposed dam, 
extending several yards past it on either side. Strong tim- 
bers are laid from one crib to another on the up-stream sides, 
which stand to an angle of about 46°. A covering of planks 
is laid along the whole extent of the crib-work, with one end 
resting upon the timbers, and the other upon the bottom, 
forming a continuous obstruction to the flow of the water, 
and a large extent of comparatively still water on the down- 
stream side. Timber work for the corner of the dam is 
framed, and sunk in its proper place, with two pairs of 
lower wall timbers attached by means of tie-rods to the frame 
work, secured to each other by the middle tie-rods, the outer 
ends floating freely. Rafts are moved on each side of the 
line of the cofferdam, leaving sufficient space between them 
for working. An additional pair of lower wall timbers is 
then attached to the floating ends of those already in, and 
secured to one another as before. A pair of upper timbers, 
which come above the surface of the water are then attached 
to the fixed part of the dam. The sinking plank is spiked 
to the pair of lower timbers next the fixed part of the dam, 
at right angles to the length, and projecting some 15 in. 
below them. This pair of timbers is now sunk till the ends 
of the sinking plank rest on the bottom. The upper timbers 
are raised a few inches above the surface of the water, and 
spiked to the sinking plank. ‘These latter are weighted so as 
to keep the timbers in place. The side planks, which are 
sharpened at the lower extremity, are then driven into close 
contact with the bottom, and spiked to the upper wall tim- 
bers. The space is then ready for the —y Blasting with 
gunpowder was the only means employed for detaching the 
rock. Sixty strokes of the chisel are necessary to break one 
yard of rock. After the above work was completed the 
cofferdam on Moline chain was made and connected with the 
stone dam at the head of Rock Island by a bridge built on 
stone cribs 500 ft. in length. The cofferdam had an average 
cross section of 9ft. by 9 ft., and a development of 2645 
linear feet. Placed upon a rock bottom, and in a current of 
6.3 ft. per second, extraordinary pains had to be taken in its 
construction, and in protecting it by means of cribs on the 
outside. To further secure it from the blows of rafts or logs, 
booms were constructed on the up-stream side, and the line 
of cribs at its head extended into the stream from 20 ft. to 
30 ft. on either side. 

The work was considerably delayed from the frequent col- 





lisions of steamers, which, in trying to ascend the chain, were 
drawn into the eddy at the foot of the dam, and thence 
swung against the work itself. Sections of the coffer work were 
broken through in this way no less than six times, entailing 
loss upon the contractors and delaying the work. 

Remonstrances failing, cribs filled with stone were sunk, 
and piles of stone placed where the dam was likely to be struck 
by boats, and then the steamboat men were notified. After 
this no accidents of this natureoccurred. The dam enclosed 
six acres, averaging 260 ft. in width and 950 ft. in length. 

The inclosed area was finally cleared of water by means of 
the pumps, and a close topographical survey of the rock 
bottom was made. An examination showed the lime rock to 
be much more regular in its formation and layers than that 
worked at Duck Creek chain the preceding year. A largo 
number of granite boulders were found scattered over the 
surface of the rock, which had undoubtedly been deposited 
there by the fields of ice as they moved down in the spring. 
Some of these were of large size, sufficiently so to cause the 
destruction of any vessel striking against them, and it is 
singular that they were never reported. These boulders are 
liable to be deposited at any time, and after the completion of 
the work, if any such should be the cause of damage to vessels, 
it must not be attributed to imperfect engineering. Provision 
should be made for the immediate removal of boulders as 
often as they are reported on any of the chains, and for this 
purpose and for others the establishment of a Government 
dredge would, in the end, be found economical. 

The natural surface slopeon this chain was found to be 
tré5 of a foot upon 100 ft. It was decided to channel through 
the rock, making the “cut” 200 ft. wide, and giving the 
bottom a slope parallel to the slope of the surface of the water. 
By giving the bottom a flatter slope than this, the velocity 
of the current over the main portion of the chain would 
have been lessened to the advantage of steamers ascending 
this portion ; but the back water produced in consequence 
would have caused a heavier fall at the foot of the chain, the 
resulting velocity of current being calculated at nearly 8 ft. 
per second. All circumstances considered, it was thought 
that by simply deepening the main channel, as above stated, 
the best results would be obtained. 

In making the improvement here as upon the other chains, 
the object has been to so arrange the “cuts” as to preserve, 
if possible, the existing regimen of the river at the respective 
points. The three objects kept steadily in view have been to 
get the line of least cutting, to keep the axis of the “cut” in 
the direction of the current at low water, and not to increase 
the velocity materially. 

The sides of the channel received a slope of one to two. 

The contractors first limited themselves to cutting a narrow 
channel throughout the length of the area, for the double 
purpose of getting a “face,” and for the complete drainage 
of the enclosure. The drilling was done by hand, and the 
blasting by means of safety fuses. The proportion of rock 
blasted to the powder used was one yard to the pound. ‘The 
average amount of rock removed and excavated per day for 
each man was one yard. 

Early in the summer preparations were made for excavat- 
ing a channel through Sycamore chain, 13 miles above 
Davenport, as soon as the stage of water would admit of 
operations. 

The chain is 2730 ft. in length, with a surface slope of 2 ft. 
to 76 ft.and a surface current varying from 6.0 ft. per 
second to 3.5 ft. per second. 

The water hed worn for itself a very irregular channel 
through the rock, its axis forming a sort oflong “8.” [he 
main channel was intersected by several smaller chains and 
chutes, the water rushing through the latter with consider- 
able velocity, the effect of which conjointly with the current 
of the main channel, was to carry vessels out of their course, 
and either force them against the sharp projecting rock on 
either side of the channel, or to force them into the small 
chutes; where they frequently remained for days, if not 
totally wrecked. During seasons of high water no difficulty 
had been experienced at this chain, or, in fact, at any of the 
chains other than the difficulty of stemming the current, 
there being then plenty of water for the passage of the 
largest steamers on the Upper Mississippi river. During the 
season of low water, the passage of boats at Sycamore chain 
had always been attended with danger, and at the lowest 
stages of water its passage was impossible. 

About 660 ft. below the head of the chain the rock 
rose abruptly from the bottom, forming a sort of bridge, con- 
necting the walls of rock on each side of the channel, over 
which, at lowest water, there was scarcely a foot depth. Below 
this there was a small whirlpool or “ boil,’”’ as it was called 
by boatmen, caused by the water rising over this bridge, as 
in the case of a submerged dam. 

The width of the natural channel over this bridge at low 
water being not more than 30 ft., and occurring at the head 
of the channel, it is a matter of wonder how boats had ever 
managed to get over it even at middle stages of the river. 
In fact, an examination of the bottom showed many 

ints and patches of rock polished to a marble smoothness 
by the keels of boats. ; ped 
Below the bridge the channel gradually increased in width, 
not, however, exceeding 180 ft., until at the lower end it 
abruptly narrowed, with an increase of surface velocity. 

Immediately above and below the chain was deep water. 

The dam after a close examination of the bottom of the 
chain, was calculated to enclose the entire portion of the 
chain on the Illinois side of the river, commencing at the 
head, and jutting out from the Illinois shore intg the river 
about 1100 ft., thence down stream about 2600 ft., and thence 
to the shore again. 

It was a matter of doubt at first in such a current, and 
with an irregular bottom, the rock bordering the channel and 
chutes, in many cases shelving under, whether the dam could 
be carried across the chutes and main channel, in from 16 to 
18 ft. of water. However there was no alternative, the chain 
had to be enclosed by a cofferdam, there being no other 
way of reaching and working the rock. 

(To be continued.) 
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EXPERIMENTS MADE BY Dr. JouLe. 


These experiments are published in the Memoirs 
of the Manchester Literary and Philosophical Society 
3rd series, vol. 1, page 102. 

The following in a copy of Dr. Joule’s paper : 


Paper by Dr. J. P. Joule. Experiments on the Passage of 
Air through Pipes and Apertures in Thin Plates. April 
3rd, 1860. 

Sir Isaac Newton, Palemis, Daniel Bernoulli, and others, 
have observed that water, when it is:-made to flow out of a 
vessel through a hole cut in a thin plate, becomes contracted 
in diameter and increased in velocity at a short distance from 
the hole, the ratio of the diameter of the stream at its 
narrowest part to the diameter of the hole, being according 
to Newton’s experiments at 21 to 25. 

The phenomenon is occasioned by a concourse of the par- 
ticles of water as they enter the orifice, and may, as Venturi 
has shown, be obviated by employing a short pipe instead of 
a hole in a thin plate. 

Air and other fluids are known to comport themselves in 
the same manner as water. The subject is one of consider- 
able importance, and as I have had an opportunity of trying 
some experiments on it, I trust they will be found of suffi- 
cient interest to warrant my offering them to the notice of 
the society. 

The principal part of my apparatus was a large organ 
bellows, which, by means of weights laid on the top, could 
be worked at pressures varying from 1.44 to 5.65 inches of 
water, as indicated by the difference of level of water in a 
bent glass tube. A circular hole 24 inches in diameter was 
cut in the chest, and in this could be , or to it affixed, 
thin plates with holes or other means for the egress of air. 

The method of experimenting was to note the time in 
seconds and tenths oceupied by the running down of the 
bellows. The capacity of the bellows being known to be 
29,660 eubie inches, this observation gave the quantity of air 
issuing per second, plus the unavoidable leakage of the 
bellows. The amount of the latter was ascertained by ob- 
serving the time in which the bellows ran down, when the 
hole was made tight, and being substracted from the gross 
effect, gave the quantity which actually passed through the 
orifice. 

Theoretically, the quantity of air emitted in a given time 
ought to be proportional to the size of the aperture in the 
thin plate, multiplied by the square root of the pressure, or, 
in other words, the quantity emitted per square inch of 
aperture, divided by the square root of the pressure, to 
be a constant quantity. 

My observations to confirm this law were made with cir- 
cular holes in thin tinned iron, measuring 0.535, 1.045, and 
1.61 inch in diameter respectively, The pressure and tem- 

rature of the air in all the experiments were about 29.8 
inches and 4° Cent, 
































ments were made, using a pressure of air equal to 1.44 inch 


of water: 
TABLE XXXII. 











j Cubic inches of air per second reduced to 
= {Position of one square inch of aperture. 
the bur 
Hole of di Hole of d Ho 
to of dia- | Hole of dia- le of dia- 

¥ tho bellows. meter of meter of meter of 
¥ 0,685 inch. | 0.75inch | 1.61 inch, 
418) Outwards 597.8 679.2 647.4 
419) Inwards 529.3 624.4 584.7 

















A hole, 1 inch square, without any bur, gave 567 cubic 
inches per second. 

_ The influence of a tube in increasing the quantity of effluent 
air has been already adverted to. It was a matter of con- 
siderable interest to determine the length of tube which would 
produce the maximum effect. In my first experiments, to 
determine this point, I employed a tube 0.98 of an inch dia- 
meter, and terminated at one end by a piece of wider tube 
8 inches long and 2} inches in diameter. 


TABLE XXXIII. 























ra Length Cubic inches of air per second reduced to 
& | of tube square inch of aperture of narrow tube. 

3 | of 0.98 
hs +! limch dia- 

é meter. | Air entering by short Air enterin, ¢ by narrow 
Z length of wide tube, tube. 
incl 

420) 40 642.7 

421, 20 666.7 

422 10 741.2 

423 4 759.4 728 

424, 2 787.7 723.3 

425) 806.5 730.4 

26 a 810.9 645,6 

427} 3 803.7 | 678 { Sonpine 
428) 749.5 flapping | 546 soun 

| ts ‘ sound 
429) 4 685.5 } 547.5 
430, dy 666.6 | 541.4 
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In an experiment in which a flan 
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TABLE Xxx. quantity of air entering by the narrow tube, reduced to the 
— of three-sixteenths of an inch, was increased from 546 
. ¥ cs to 600. 
F Cubic inehes of |Cubic inches of The next experiment was made with a tube 0.92 of an inch 
& 'Diameter|Pressure in| @* discharged | air discharged } | outside and 0.8 inside diameter, successively reduced in 
or eS inches | Per second er second length. The inner sharp edge was removed at one end, and 
ce aperture.| of water. | reduced to one ivided by the outer edge at the other end of the tube. It will be seen 
ls 8 square inch | square root of | | that the greatest quantity of air flowed when it entered at 
1 | aperture. pressure. the end from which the inner edge had been removed. 
406] 6 sss f 144 | 496 413.3 TABLE XXXIV. 
035 oo } 
407) 5.6 1033.3 436.8 3 Cubic inches per second per square inch of 
408) 14: | . g asennad 
| 1.045 { i) or £ | Length 
oa 56 | 10584 447.5 & lof tube off l 
F $ | 08 inch| Air entering the end | Air entering the end 
0) 61 f 144 | 580.5 491.2 ‘3 |diameter from which the inner | from which the outer 
411) 5.6 | 1132.7 478.7 $ sharp edge was sharp edge was 
{ zw removed. removed. 
The last column of the above Table shows the accuracy of inches 
the howe so far as ay agp is concerned, but seems to — 431) 44 513.5 473,2 
a slight increase of the quantity issuin uare inch as 
the aperture incomes ci pre 432] 24 564 588 
e law is also verified, so far as pressure is concerned, 12 589.6 573.4 
the following tabulated eupartmnente with tubes af verlae aod ‘ on ears 
lengths and diameters, but all terminated by a short piece of || *° ; 
wide pipe 8 inches long by 2} inches diameter, which was || 435) 2 685.2 | 668 
inserted in the bellows: 436) 1 726.2 663.2 
At an early period of the research it was found that a very ie ” 
slight bur or projection on the edge of the hole in a thin |] 437 3 699.6 594 
plate produced a remarkable change in the quantity of 438 2 594.8 | 526 
affluent air. I had holes of the respective least diameters { $ 
0.535, 0.75, and 1.61 inches, cut out of a thin plate of tinned 
iron by a brace-bit. A slight bur proj to one-fortieth | -My last experiment was with a hollow cone, the sides of 
of an inch beyond the plain surface. e following experi- | which formed an angle of 60°, and the opening at one end 





half an inch distance from an aperture in a thin plate of 
1 inch diameter, musical tones were produced, which by in- 
creasing the pressure gradually, ascended in harmonics 
through a scale of many octaves. The same musical effects 
could be produced, using a constant pressure of air, by 
moving the tube nearer the aperture through the of a 
tenth of an inch. Savart and Masson have add facts of 
this kind to prove that air rushing out of an aperture has a 
vibratory motion. Although I do not admit this conclusion, 
there can be no doubt that the vibration constituting sound, 
produced by such methods as above indicated, will be able to 
travel back to the air suming through the orifice, if its 
velocity be not greater than 1090 feet per second. I have 
failed, however, to discover any sensible influence from this 
cause on the velocity of efflux. It occurred to me, also, to 
try whether the air issued with a rotary motion; but sugh 
experiments as I have been able to make with vanes, led me 
to no decisive conclusion, although there can be no doubt 
that many circumstances might cause such vortices, the 
—— of which would be to diminish the velocity of 
ellux. 

179. It will be seen from Dr. Joule’s description 
that the method adopted for experimenting con- 
sisted in forcing air out of a large organ bellows 
into the atmosphere, under heads of pressures 
varying from about 14 in. to 5 in. of water, which is 
similar in principal to that adopted for the experi- 
ments made and described at pege 121 and, also, 
to that of D’Aubuisson described at page 275. 

Dr, Joule’s experiments are mostly made on the 
efflux of air through thin plates and tubes of short 
lengths, by which friction in the latter, in addition 
to the contraction of the vein, would affect the flow 
of the air. They are, therefore, not in a form by 
which many comparisons can be made with the ex~- 
periments of others on the rate of efflux through 
| orifices formed to the contracted vein. 

For the efflux through thin plates—always un- 
satisfactory for comparison—the coefficient given 
by Dr. Joule is 6074, D’Aubuisson, for near an 
equal head of pressure, gives a coefficient of ,649, in 
Table XXV., page 275. 

180. The comparison which can be made with 
the experiments described at page 121 will be for 
the efflux of air through a short plain tube, having 
a length nearly equal to the diameter. Dr. Joule 
gives a coefficient of .7676 for such a tube. In 
Table IX., page 123, the experiment No. 105 is the 
nearest for comparison, taking all the conditions 
into consideration. ‘Ihe coefficient given for that 
experiment is .786, 

181. Dr. Joule does not appear to have noticed 
if there were any differences in the pressures indicated 
by the gauge when the efflux tube was closed, and 
when the bellows was running down, nor if diffe- 
rences in the rate of velocity in running the bellows 
down had any effect in causing disturbances in the 
efflux, or to the pressure gauge, as resulted from the 
experiments made with a descending gasometer on 
a column of air described in paragraph 53, page 137. 

Table A, page 226, is compiled from the experi- 
ments made by the method described at page 51, by 
| causing air to flow out of a receiver, in which no 
disturbing causes were found to affect the results. 
|The coefficient given in that Table for a head of 
| pressure equal to 1.5 inches of water is .976, from 
which .13 must be deducted (as explained at page 
927 for the efflux through a plain tube), leaving 
.976—.13=.846 as the coefficient. Comparing that 
| coefficient with those given in the last paragraph as 
obtained by the forcing air out of a bellows and 
gasometer, the difference is considerable, The fol- 
| lowing are the coefficients : 

7676 as given by Dr. Joule, the result of the bellows ap- 


paratus, 
-786 as given in Table 1X., page 123, the result of the gaso- 
meter apparatus, 
.846 the result of the receiver apparatus. ' 
The two first coefficients are nearly equal ina 
practical sense, and seem to show that the bellows 
apparatus of Dr, Joule gives similar results to those 
altorded by the gasometer apparatus, 


(To be continued.) 
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MACHINE FOR CUTTING RAGS, ROPES, &., AT THE INTERNATIONAL EXHIBITION. 


CONSTRUCTED BY MESSRS. BRYAN DONKIN AND CO., ENGINEERS, LONDON. 
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We give, above, engravings of a machine for Cutting 
rags, rope, hemp, jute, or cotton waste, which is shown in 
action in the eastern machinery annexe of the Interna- | 
tional Exhibition, by Messrs. B. Donkin and Co., of Ber- | 
mondsey. The machine originated from Mr. A. Curtis, of | 
the Sarratt Mills, and is one of a class which has for some 
time past been made by Messrs. Donkin and Co., and has 
given very satisfactory results. The materials to be cut are | 
placed in the feeding trough and thrust forward by the at- 
tendant until they are brought under a strong leather end- | 
less band shown in the side elevation, Fig. 2. This band, 
which has leather cross ribs fixed on it, passes over a couple 
of grooved wooden drums and under a series of light grooved 
rollers, and an intermittent motion is given to it by pawls 
acting on ratchet wheels fixed on the axes of the grooved 
drums, as shown in the side elevation and plan. Referring to 
the former view, it will be seen that the arms carrying the 
pawls are connected by a link, and that motion is given to 
them by another link coupled to one of the connecting rods, 
by which motion is given to the cutting knives. 

The cutting of the materials is effected by one large 
knife with a blade 9 in. wide, which extends transversely 
the whole width of the trough, and three narrower knives 
or blades which stand at right angles to the first. The sec- 
tions of material are thus cut off transversely by the first 
blade, and simultaneously divided longitudinally by the three 
other blades. The four knives are fixed to a strong cross- 
head working between suitable guides, adjusting screws 
being provided, as shown, so that the edges of the four blades 
can be set exactly level. The crosshead is coupled by a 
pair of side rods to a crankshaft beneath, as shown in the 
front elevation, this crankshaft carrying a spur wheel which 
is geared into by a pinion on the shaft carrying the belt 
pulleys, this shaft being provided with a heavy fly-wheel. 
The machine is altogether of a good and substantial pattern, 
and it does its work without shock and without causing a 
waste of fibre. It is capable of cutting from 8 cwt. to 10 cwt. 
of rags or ropes, &c , per hour. 








Compounp v. Sinciz Crtinper Eneines.—The Times 
reports the following competitive trial made at Plymouth on 
Saturday last of the composite gunboats Swinger and Gos- 
hawk. The trial sses some interest, but with the Ad- 
miralty plan of estimating the equality in the state of the 
fires at beginning and end of the runs, nothing like an 
accurate result can be obtained from experiments of such 
short duration. Our contemporary says: “ An important 
competitive trial was made at Piymouth, on Saturday, of the 
composite gunboats Swinger and Goshawk, each of 408 
(29) tons and 360 (60) horse power, both built at Pembroke 

yal Dockyard, and differing only in the construction of 
their engines, for the purpose of ascertaining which descrip- 
tion (both working at a uniform = of 60 lb.) burnt 
the least coal. The engines of the Swinger, built by Messrs. 
Humphrys, Tennant and Co., are on the high pressure ex- 
pansive principle, single ae op ye direct acting, the expan- 
sion valve being on the back of the main slide, fitted with 
surface condensers, the diameter of the cylinders being 
84in., with 22in. stroke; while the Goshawk has com- 
pound engines, built by Messrs. Maudslay, Sons, and Field 
the high-pressure cylinder being 28in., and the low- 





pressure cylinder 48in, in diameter with 18in. stroke 
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Both vesselsYare driven by a ‘“‘ Hirsch” screw. which in | 
the Swinger is of 9 ft. diameter and 10 ft. 24 in. pitch, the 
Goshawk’s being of the same diameter with 9 ft. 2}in. 
pitch. The‘trial was made* under the ‘supervision of Com- 
mander Stokes (in —— and Staff-Commander Moss (in 
Goshawk), while on the former were Mr. J. Steil, 
R.N., from the Admiralty, Whitehall, and Mr. R. Humphrys, 
representing the builders, in charge of the engines ; ag 
oe ns,and Field being represented on board the 
Goshawk by Mr. Warriner. Both vessels’ draught of water 
was 6 ft. 7 in. forward and 10 ft. aft, and both burnt the same 
sort of coal (Nixon’s Navigation). The weather was fine; the 
wind W., force 4; the sea th ; the b ter 30.30; the 
thermometer, on deck, stood at 56 deg. On reaching the 
offing, and when abreast of the Rame Heed, the vessels shaped 
parma the mean results of the outward and homeward 
a course W.} N. for three hours, which brought them off Fal- 
mouth, and their course was then reversed for Plymouth. The 
runs pate : Swinger—Steam pressure in boilers, 60 lb. ; 
revolutions, 115.39 per minute; steam pressure in cylinders, 
15.58 Ib.; vacuum in both condensers, 26.1 in. ; indicated 
horse power, 362.78. Steam pressure in boilers, 60 lb.; 
revolutions, 115.97 per minute ; steam pressure in cylinders, 
15.61 lb.; vacuum, in forward condenser, 26.1 in.; in after 
condenser, 25.8 in. ; indicated horse power, 365.08 ; consump- 
tion of coal per indicated horse power, per hour, 2.61 lb. ; total 
consumption, 5700 lb. Goshawk—Steam pressure in boilers, 
60 lb.; revolutions, 126.36; steam pressure in high pressure 
Svea 31.08 Ib. ; in low pressure cylinder, 7.5 lb. ; vacuum, 
.4 in.; indicated horse power in high-pressure cylinder, 
219.8; in low-pressure cylinder 155.4; total indicated horse 
wer, 875.2; steam pressure in boilers, 60 lb. ; revolutions, 
25.8 per minute; steam pressure in high-pressure cylinder, 
30.3 lb. ; in low-pressure cylinder, 7.8 lb.; vacuum, 25.5 in. ; 
indicated horse power in high-pressure cylinder, 213.3; in 
low-pressure cylinder, 160.8 ; total indicated horse power, 
374.1; consumption of coal per indicated horse power, per 
hour, 2.603 Ib.; total consumption, 5852 1b. On completion 
of the six hours’ trial, two runs were made over the mea- 








sured mile, with the following results: Swinger—Ist run. 
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Time, 6 min. 8 sec. speed, 9.78 knots. ‘2nd; run. Time, 
5 min. 42 sec.; 5 , 10.5 knots, which gives a mean speed 
of 10.14 knots, with steam pressure, 601b.; revolutions, 115 
per minute; vacuum, 26in. Goshawk—Ist run. Time, 
5 min. 33 sec.; speed, 10,811 knots. 2ndrun. Time, 4 min. 
59 sec.; speed, 10.028 knots, giving a mean speed of 10.419 
knots, with steam pressure 621b.; revolutions, 127.5 per 
minute; vacuum, 25$in. The trial, therefore, gives a slight 
advantage in economy of fuel to the Swinger, which vessel, 
however, did not go so fast over the mile as the Goshawk ; 
but then the latter, it will be seen, was working at a higher 
pressure, which would account for it. The trial was con- 
sidered satisfactory, and the gunboats returned to their 
moorings off Keyham Dockyard.” 


Tue Istumvs oF Panama.—It is stated that at the present 
time the number of connecting steamship lines running to 
the ports of the Isthmus of Panamais larger than ever. On 
the Atlantic side the following steamers run to Aspinwall: 
The North German Lloyd, from Bremen, one steamer per 
month; the Hamburg-American Company from Hamburg, 
one steamer per —— & the Compagnie Générale Transat- 
lantique from St. Nazaire, two steamers per month; the 
Royal Mail Company from Southampton, two steamers per 
month ; the West Indies and Pacific Company, from Liver- 
pool, two steamers per month; and the Pacific Mail Steam- 
ship Company from New York, two steamers per month. 
On the Pacific side the following lines run to Panama :—The 
Pacific Steam Navigation Company from Valparaiso and 
intermediate ports, four steamers per month; the Compagnie 
Générale Transatlantique, from Valparaiso and intermediate 
ports, one steamer per month; the Central American Com- 
pany, running from ports of Central America, three steamers 
per month, and of the year four steamers per month; 
and the Pacific Mail Steamship Company, from San Francisco, 
two steamers permonth. This enumeration may be regarded 
asa somewhat remarkable one, having regard to the fact 
that the Pacific Railroad has now been opened throughout 
for three years. After all, however, it does not much affect 
South American interests. 
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Ir is difficult to think of electric clocks without remem- 
bering with a smile the peculiar caprices of the one that 
used to be opposite the telegraph station at Charing-cross. 
Times are changed since then, and electric clocks can now 
be relied upon for indicating correct time, and for not asto- 
nishing the beholder by the rapidity of their hourly revolu- 
tions. 

Amongst the latest improvements, which present the merit 
of success, are those patented by Mr. Stroli, in which the 
motive power is electro-magnetic, and is used to drive a 
number of clocks constructed on an entirely novel arrange- 
ment. Certain improvements are introduced into the driving 
clocks, which periodically regulate its time, and insures the 
time of the driven clock being correct. 

Figs. 1,2, and 3 will show the pendulum and its electro- 
magnetic arrangement ; the usual pendulum bob has substi- 
tuted for it two hollow coils of insulated wire, L, oscillating 
over the horseshoe permanent magnets, M M ; the coils are 
so wound that in passing to the left over the two opposite 
poles of the miagnet, M,'the induced current is of the same 
kind, and on passing back again over the opposite set of 
magnets a second current is induced, but of an opposite sign 
to the first. The oscillation of the pendulum, which is 
in half seconds, produces at each oscillation an electric 
current, which is in one direction when the pendulum 
passes from left to right, and in the opposite direction 
when the pendulum passes from right to left. The currents 
80 goodnsed are, by a continuous circuit, made use of to drive 
any required number of clocks. The magnetic action exerted 
in,the pendulum is very great, and renders it necessary to 
apply a heavier weight to the train, and to avoid the greater 
wear from the friction of the teeth of the scape wheel, a 
new and very pretty method has been introduced. In Fig. 1, 
A is the scape wheel; B, 3, the pallets with their pivots 
working in holes at each end of the pallet frame, C, which is 





STROLI’S ELECTRO-MAGNETIC CLOCKS. 











fixed on the arbor carrying the fork, K', wenn” with the 
pendulum, K, Fig.2. When the pallets,are released by the scape 
wheel, the spiral springs, D, D, restore them to their normal 
positions. At each oscillation of the pendulum a tooth of the 
scape wheel comes in contact with the face of a pallet, and 
after giving an impulse to the pendulum, the pallet, on its 
withdrawal from the tooth of the scape wheel will spring 
back into its normal position. The wear is consequently re- 
duced to a minimum as each pallet is brought into action 
alternately, and as the rolling friction between the teeth and 
pallet is very inconsiderable the friction is confined to the 
pivots. 

There are several portions of the clock of excellent me- 
chanical arrangement for an automatic regulation, when the 
clock itself is in mechanical or electrical connexion with a 
distant regulator. For this purpose an auxiliary pendulum, 
K, Figs. 1 and 2, is placed parallel to the governing pendulum, 
L, and mounted so as to slide up and down ; it oscillates with 
it by means of the forks attached to K!. The upper end is 
attached to an oscillating beam, H, by means of a steel 
spring, I, which passes through a small hole in the pallet 
arbor; to the other end of the beam is attached a counter- 
poise weight, J. On the axle is fixed a crank, G, and to it a 
rod, F, having a hole, F', to fit the point of a cam, E, 
mounted on the arbor which carries the minute hand. The 
wheels of the train are indicated by dotted lines. The 
action of the arrangement is, that at a certain time the cam, 
E, will arrive at the position indicated, and by special means 
the rod, F, is forced for a moment against the cam, E, and 
if the time of the driving and regulating clocks agree, no 
alterations will take place; but if the driving clock is slower 
when the rod, F, is pulled towards the cam, only the lower 
edge of the hole in the rod, F, will touch the cam, E, and 
by its wedge shape will draw the rod, F, down, and by 
means of the anal G, and beam, H, will pull the regulat- 
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ing pendulum, K, up, and shorten it, at once increasing the 

oing rate. When the driving clock is faster than the regu- 
ator, the reverse operation_takes place,'and the pendulum is 
lengthened. 

The driving clock is in electrical communication with the 
regulator, from which it receives electric currents at stated 
intervals, acting upon an electro-magnet, which serves to 
regulate the action of those parts we have just described. 
The notch in the disc, E, will arrive at the position indicated 
in the diagram; at a moment corresponding to a certain 
time of the clock, say 12 o’clock; and at this moment, or 
nearly so, the circuit will be completed by the distant 
regulating clock. This will cause the magnet to attract the 
armature, W. The lever. X, will be depressed, and release 
the rod, V, and consequently the pendulum, 8, which will, 
by its momentum, swing to the position indicated by the 
dotted lines, Z/, carying with it the connecting piece, T, 
and the screw, F’, which will enter the notch. And if the 
time of the two clocks correspond, no alteration in the posi- 
tion of the beam, H, Fig. 1, will take place; but if the rate 
be slower than the regulating clock, the screw, F’, will onl 
touch the upper side of the notch in the discs, E, when it is 
drawn against it, and thereby pull the rod, F, down, and the 
regulating pendulum up, thus increasing its going rate ; the 
reverse action taking place when the clock is faster than the 
regulator. ' 

he main’ pendulum oscillating over the magnets, and 
roducing the driving power for the various clocks required, 
is impossible to be altered in any way to admit of its er 
adjusted. It will be seen, therefore, that the mechani 
arrangement for lengthening or shortening a subsidiary 
pendulum is most ingenious, and, what is more to the pur- 
pose, answers all that is required from it. 

We have now described how the currents of electricity ar 

produced, and how the driving clock is regulated, so tha 
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exact time may be kept. We have, therefore, only to explain 
how the currents uced from the driving clock are used 
for the purpose of making other clocks go. 

Figs. 5 and 6 will explain this: d dis a bobbin containing 
a quantity of insulated wire; inside this bobbin is a mag- 
netised needle, f, sufficient space being allowed for its free 
rotation. This needle is mounted on an arbor, g, which 
carries a pinion gearing with a crown wheel, 4, in connexion 
with the train, which communicates its motion to the hands. 
Above the magnetised needle is placed a second, but fixed so 
that the polarity of the two les are opposite. They are 
called astatic, and the bobbin and needles simply represent 
an ordinary form of horizontal galvanometer. 

The alternate currents proceeding from the driving clock 
are made, by means of conducting wires, to pass through this 
bobbin, and their action is as follows: The first current is of 
sufficient strength and duration to make the needle (after it 
has been started with the proper velocity) move through one 
half revolution. The second current, being of a reverse sign, 
the position of the needle being also reversed, continues the 
motion of the needle, and carries it through the remainder of 
the revolution; so that as the pendulum moves every half 
second in one direction, it sends a current which makes the 
needle go through half a revolution. The movement of the 
pendulum in the opposite direction sends a reverse current, 
which, acting upon the needle, completes its revolution. The 
needle will therefore make one complete revolution every 
second; and the gearing being properly calculated and 
arranged, the hands of the clock march steadily and quietly 
onward. The motion of the minute hand is hardly per- 
ceptible. 

The present arrangement of electric clocks is greatly 
superior to the old system, and for large buildings, where 
accurate time is required throughout, it is most applicable. 
The clock is capable of driving about fifty electric clocks, 
which can be made of any desired size or shape, and which 
it may be certain will keep accurate time. 

We have seen two of these driving elocks in action for 
some months, and they do their work most accurately, being 
regulated by Greenwich time. The driving clock is always 
to mean time, and the various electric clocks are of course 
equally correct. The patent for their manufacture has been 
»urchased, and is now worked by the British Telegraph 
Manufactory, 172, Great Portland-street. 





WHEELS WITHIN WHEELS. 

From a waxed thread-end to a portable tramway is no 
great stride when the source whence both inventions ema- 
nate is the unfettered soul of universal genius. The tran- 
siti-n, however, is not quite so direct as we have implied, 
the intervening links being composed of boot heels, coffee 
wrappers, and the like unique and unsophisticated inven- 
tions, For the details of these domestic notions we 
refer our readers to many provisional specifications in the 
Patent Office (see alphabetical lists for the last few years, 
letter P, name, Pidding, W.), but for particulars of the 
portable tramway, we refer them to a shed in a back court 
lying off the Walworth-road, near the spot where Camber- 
well-gate stood of old. This is the most explicit direction 
we can give respecting the spot to which we were led on a 
recent most afternoon by the before-mentioned Pidding, 
W., and a group of his admiring friends, to inspect the 
latest offspring of his genius—the “ portable rails,” as the 
“invite” has it. It must have demanded a degree of in- 
spiration, with which we do not meet every day, to have 
conceived and brought forth the complex system of wheels 
within wheels to which we were introduced. Here was a 





light pony cart fitted, in the first place, with a pair of solid 
wooden wheels 1 ft. 9\in. diameter, running loosely on a | 
axle attached to the springs of the cart. These wheels | 
worked within, and took a bearing upon, the movable seg- | 
ments of a larger wheel, 4 ft. 8in. diameter, and which | 
was hung loosely on a square axle, working in a vertical | 
slot above the floor of the cart. This larger wheel was the | 
‘portable rail,” and consisted of an outer rim of wrought- 
iron running edgewise, and to the inner side of which, and 
around its circumference, were bolted a series of strangely- 
shaped wooden segments, wrapped around with india-rubber. 
These segments or shoes, worked loosely on their bolts, 
which were 7 in. in length, and were stated to be “ some- | 
thing between }in. and }in. in diameter.” Upon these | 
segments ran the small or bearing wheel of the cart, and, 
according to the inventor, or patentee, as the cart moved | 
forwards, the large wheel was gripped between the bearing | 
wheel and the ground, and so caused the disc wheel to 
revolve, thus laying an elastic noiseless tramway for itself. 
It was stated that as the cart was loaded, so the shaft of 
the large wheel rose in the slot, the distance between 
the two wheels remaining constant. The springs being 
adjusted to the exact load the cart would carry, could | 
never be compressed beyond a given suitable extent. 
One of the party hinted that the vehicle might possibly be 
over-loaded by accident, and the inventor’s ends defeated, 
whereupon universal genius immediately stated its intention 
of having a recording apparatus attached to every vehicle | 
to indicate when the precise limit of load had been reached. | 
From this ingenious apparatus, which Mr. Pidding affirmed | 
was like nothing that had ever been produced before—and let | 
us hope he is right —great things are anticipated—by Mr. P. 
But it probably does not occur to the inventor, nor to his | 
friends, that his vehicle is running on four wheels instead | 
of two, and that he had far better place his big wheels in- 
side his vehicle, and run the latter directly upon the small 
wooden discs, though this variation would be extremely | 
awkward for, if not fatal to, the invention, It is proposed | 
to apply this system to vehicles for heavy as well as for 
light traffic, but if a pony-cart, carrying 2 or 3 cwt., re- 
quircs a wheel 4 [t. 8 in. in diameter, and 7 in. wide, what 


' 


may we expect to see on one carrying no more than as many 
tons? However, that is the inventor’s business, who is con- 
fident of success in superseding the present system of tram- 
ways, which he and his disciples innocently believe are 
“going to be taken up soon, as in some districts they 
iuterfere with the ordinary traffic.” It was furthermore 
stated by Mr. W. Pidding that “a certain company, which 
is going to be formed, has taken several acres of ground 
on which to erect works for the manufacture of portable 
rails.” Weshall be curious to see the prospectus of that 
company. 








NOTES FROM PARIS. 
Paris, May 27, 1872. 
Weicurs AND MEAsUREs. 

In France, weights and measures are subjected to legal 
control, and it is forbidden to employ, either in buying or 
selling, any weight or measure that has not been officially 
stamped. There are, however, a number of instruments in 
daily use, the employment of which serves to regulate com- 
mercial transactions amounting to millions sterling every 
year, and by which taxes are levied to a very large extent, 
yet these instruments are not under any public control. 
Such are the guages for measuring alcohol, syrups, milk, &c. 

I do not wish to imply'that the Government, which already 
spies too much into the affairs of every-day life, should 
add to the duties with which it is overloaded, a new labour, 
but it is well known that the gauges in question are seldom 
exact, and from this fact serious inconveniences result, it is 
therefore a matter which at least deserves the attention of 
manufacturers and merchants, but the difficulty can be met 
otherwise than by the intervention of the Government. 

An article published on the 20th of this month in the 
Sucrerie Indigéne, and signed by M. Collardeau-Vacher, 
upon this subject will be read with interest. M. Collardeau- 
Vacher is an instrument maker, successor to the M. Collor- 
deau, who, in 1824, was the collaborateur of Gay-Lussac 
in the construction of the alcoholometer that bears their 
name. In the course of the article it is said, that if the 
legal administration had committed errors with regard to 
instruments intended to measure the density of liquids, it is 
not because a scientific basis was wanting. The Academy 
of Sciences stated in 1861, “ that no doubts could be raised 
upon the absolute exactitude of the principles and the densities 
which form the basis of the graduation of the alcoholometer 
of Gay-Lussac and Collardeau. When this instrument was 
perfected, the report of Arago to the Academy of Sciences 
stated only that distilled water at the temperature of 
15 deg., and alcohol of a density of .7947 at the same 
temperature served as the basis of the graduation. But 
little was known then on the construction of the alcohol- 
ometer, but the works of several savants having given 
exactly the densities of mixtures of water and alcohol, M. 
Collardeau was led to publish in the compte-rendu of the 
Academy the complete table of degrees and of densities. 
The article in the Sucrerie Indigéne, reproduces this table 
copied from the original of Gay-Lussac. It would be suffi- 
cient to weigh with precision a litre of mingled alcohol and 
water, at a temperature of 15 deg. to obtain the density, 
and to see if the alcoholometer marks the corresponding 
degree on the table at thisdensity. In making this experi- 
ment for two or three of the densities that the instrument is 
required to measure its exactness can be easily tested. 

As to Baumé’s hydrometer, its zero is taken in pure 
water at 12.50 per cent., and its 15th degree is marked in 
a solution with 15 per cent. of salt at the same tempera- 
ture. But Baumé neglected to give the specific weight of 
the salt he employed, and subsequent experiments have 
shown that this varies with the purity of the salt employed. 
Besides, in fixing the degrees 0 and 15, dividing the in- 
tervals into 15 parts, and continuing a higher graduation 
beyond, errors were multiplied and the scale was often 
2 degrees wrong. Gay-Lussac, in 1821, conceived the idea 
of modifying Baumé’s hydrometer in such a manner, that 
without changing its graduation, it was altered into an 
instrument of precision. He assumed that the Baumé 
hydrometer marked 66° in pure sulphuric acid of which he 
took the density (1.8427) at 15° centigrade. The zero was 
taken in distilled water at 15°, and the interval was divided 
into 66 parts. It is upon this basis that the Baumé hydro- 
meters have been made since that time, and the deductions 
of Collardeau and Gay-Lussac in 1821 are followed to-day 
in all industrial laboratories. 


Hypro-E.ecrric CABLES. 

The journal Les Mondes, which often holds forth upon 
marvels, has noticed a new one in a recent number. This 
is a proposed system for submarine telegraphic communica- 
tion by means of a tube filled with water. The invention 
is due to M. Ferdinand Tommasi, and models are exhibited 
at 69, Avenue de Alma. The tube is of copper , of an 
inch diameter. The experiment is made with a length of 
8280 ft., and the inventor hopes to obtain, first a speed of 
transmission of at least 600 signals a minute, even through 
a length of 1000 miles; second, a simultaneous exchange 
of correspondence—that is to say, the facility of being able, 
by the same tube, to signal both ways at once; third, the 
facility for printing despatches; and fourth, a very small 
cost of construction. 

The thread of water is in communication at each end 
with two pistons of the same diameter. One of these pistons 
is slightly pressed, and the motion is immediately trans- 
ferred to the other piston. The tube and its pistons are in 
connexivn with an electro-magnetic apparatus to facilitate 
the transmission and the reception of messages. 








Tue Iron TRADE. 

The last bulletin of the Comités des Forges published the 
statements of iron exports and impor<s during the first three 
months of 1872 and the corresponding period of 1870. The 
results are as follows 


| 


Three months 1872. | Three months 1870. 





Wrt. iron.| Cast iron. | Wrt. iron. 


Cast iron. 





| tons. tons. 
35,255.931 | 19,018.135 


100,704.109 


tons. tons. 
Imports _ ... 32,317.819 |15,257.210 


Exports 124,658.049 





The quantities of iron ores brought into France during 
the same periods are respectively 106,355.847 for 1872, 
117,915.610 tons for 1870. The German importations have 
suffered a-great diminution, those of Spain, on the contrary, 
have increased by half, and the importation of Algerian 
ores also rises. 

In 1870 the production of the French mines fell to 
12,000 tons, whilst it was 14,000 tons in 1869. At theend 
of 1871 activity was re-established, and the production 
exceeded 13,000 tons; in fact, the coalyield has not sensibly 
diminished, despite the fact that the coal basin of the Moselle 
has been lost to the country. 

Tue Force or Expiostves. 

M. Berthelot, the eminent professor of the College of 
France, is about to publish an important work, which will 
have some resemblance to the recent publication of Professor 
Abel on explosives. It is entitled “ Force of Powder, and 
of other Explosives.” In the preface of this work are some 
passages relating to the assistance rendered by science during 
the siege of Paris. “It wasa marvel the world never before 
saw, that of an invested city maintaining correspondence 
with the outer world by means of balloons, and with pigeons, 
with the assistance of microscopic photography. This will 
be one of the legends of the future. It was through science 
that 400 field guns were cast in Paris of a range superior 
to the German weapons, and which, high on the plateau of 
Avron, held the Germans in check. It was by the aid of 
science that the manufacture of dynamite, almost ignored 
in France, was improvised without special facilities, and 
under the most unfavourable circumstances.” 

* It is thanks to science that the electric light played such 
an important part in illuminating the works of the de- 
fence, and the employment of which rendered all surprises 
impossible.” 

The author has embodied in this work the results of his 
inve-tigations and experiments during the time that he 
presided over the scientific committee for the defence of 
Paris. It is neitber a complete treatise on the matter nor 
an elementary handbook ; it is an exposé of the personal 
labour of the author that he presents under the purely 
scientific form that he always gives to his publications. 


Tue “ CompTorr pes HovuILies.” 

The imperfections in transport arising from the over 
traffic of the railroads, and the imperfections of the system 
of internal navigation, have for the moment been some- 
what improved, but another and still more serious matter 
is anticipated, arising from the fact that the difference 
between the coal production and consumption in France is 
50 per cent. In order to mitigate this double evil—the 
want of coal and the insufficiency of transport— 30,000 
wagons must be established, and an additional supply of 
25,000,000 tons of coal must be found within the next five 
years. Now it is to be feared that neither England, nor 
Prussia, nor Belgium will be in a condition to furnish this 
quantity. Itis from France itself, indeed, that the addi- 
tional supply must be drawn. 

It is upon this basis that a new company has just been 
established in Paris, called the ‘Comptoir des Houilles,” 
which has for its object the development of the production 
of coal, and to establish means of cheap transport. This 
company, the establishment of which has been encouraged 
by many important manufacturers, will seek to obtain this 
double result by the following means. It will offer to the 
concessionaires of mines the means of developing their 
concessions; it will obtain capital for the working of 
mines which require assistance to develop their resources ; 
and it will establish a special mineral rolling stock of its 
own for running over the existing railways. As a com- 
mencement, the company starts with 60,000/. capital, but it 
has powers to increase to 400,000 The spirit of this under- 
taking is most praiseworthy, and it is one amongst many 
others now being established in France to assist and to 
develop her spirit of enterprise. 








ImproveD Rattway Service to ScorianD.—The Great 
Northern Railway, competing for the Sco traffic, are 
about to put on a new service of trains by which London 
will for the first time be brought within 94 hours of the 
Scottish metropolis. These trains will carry first and second 
class passengers only, and leaving King’s-cross at 10.0 a.m., 
will arrive in Edinburgh at 7.30 p.m., and Glasgow at 9.0 p.m., 
two hours earlier than by either of the competing routes. 
This important saving of time will be chiefly accomplished 
by a reduction in the number of stoppages, which it is in- 
tenced to limit to Peterborough, Grantham, York, New- 
castle, and Lerwick-upon-Tweed. ‘The new service will 
commence on Saturday, the Ist of June, and no interruption 
will occur in the existing ordinary traffic beyond a delay of 
ten minutes in the departure of the train now leaving King’s- 
cross at ten o’clock. 
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THE ROCK ISLAND RAPIDS. 


(Concluded from Page 358.) 

Taz getting was raised by the dredges, from the mouths 
of small streams, sloughs, &c., and was conveyed in flats to 
the place of deposit. Most of the puddling was brought from 
points a mile or more distant, none of it being brought less 
than three-fourths of a mile. 

The construction of the dam was preceded by the erection 
ofa breakwater a few feet above its head line, which was 
built parallel to the dam, and generally about 150 ft. in 
advance of it. Its purpose, as in the case of the dams at 
Moline and Duck Creek chains, was to protect the work 
from injury, and to give still water below it, to render the 
moving of boats and rafts of lumber easier. 

The line of cribs and breakwater extended down stream 
about two-thirds the length of the dam and four-fifths along 
its head. 

The head line extended 1097 ft. from the Illinois shore, and 
then turned down stream. It was then extended down 
stream 2662 ft., and then turned in shore for 661 ft. In 
filling the last 100 ft. this proportion of the dam careened 
outward owing to the sailing having been thrown in too 
much on the side. This was righted again, and the weak 
points of the dam strengthened by loose stone and timber 
braces on the outside and by embankments of loose earth 
on the outside. Two centrifugal pumps, one of 12-inch 
pipe, and the other of 9-inch pipe, were placed at the lower 
end preparatory to clearing the area of water. The rock is 
magnesian limestone, variable in structure and hardness, and 
dipping 15° to the north-east and stratified. 

The natural channel was itself upon an easy curve, 
except at one or two points, and it was found, after calcula- 
tion and comparison of various routes, to be more economical, 
and to subserve the object in view better, todeepen and widen 
this channel so as to render the curve easier, and at the same 
time to follow the line of the old channel as nearly as 
possible. 

The bottom of the “ cut” was to have the same slope as 
the surface of the water, and the sides a slope of one-half or 
lin 2. The development of the dam was about 4600 linear 
feet, the shore line of dam 2400 linear feet additional, average 
cross section 10 ft. by 10 ft., area enclosed by the dam about 
45 acres or 1,844,000 square feet ; the cost of dam, including 
value of floating property employed in its construction, was 
98,126 dols., average cost per running foot 21d. 30c., cost of 
rock excavation, including building dam, dredging it up, and 
removing cribs and allowing for depreciation of floating pro- 
perty, 144,365d. 84c. From the nature of the rock bottom 
upon the various chains, their diversity of shape, the com- 
position, dip, and stratification of the rock, blasting to a 
theoretical plane has been very difficult of attainment. The 
proportionate charges of powder found by experience upon 
one chain to be correct could not be relied upon for apuher 
The blasts threw off more or less at each particular point than 
was actually necessary or desirable, in order to give the depth 
sought, viz., 4ft. at lowest water, the depth required at all 
the chains. 

The proportions of powder used to rock blasted have been 
as follows: At Duck Creek chain 7 1b. of powder to 1 yard 
of rock. At Moline chain 1 1b. of powder to 1 yard of rock. 
At Sycamore chain 2 1b. of powder to 1 yard of rock. The 
excess of powder at this latter chain is in part due to the 
work having been done in the winter, the broken rock being 
frequently frozen together during the night, and the con- 
glomerate mass having to be blasted again in the morning. 
The method of constructing and putting in the dams has 
been the same as described in my last report, viz., first, a 
line of cribs sunk above the head line of the dam and 
connected with each other by heavy timbers against which 
planks were rested on the up stream. side, their lower ends 
abutting against the bottom of the river. The planks were 
as close together as possible and inclined at an angle of 
about 45° with the horizontal. A breakwater was thus 
formed, which, being extended some distance beyond either 
end of the head line of the coffer gave comparatively still 
water below it. 

The dam was then putin, the construction of which was 
as follows: The sheeting planks were chamfered at the lower 
end almost to the fineness of a pine shingle, and driven 
against the reck by blows of a mallet. ‘The wood conforming 
to the shape of the bottom gave a nearly water-tight joint. 
Tie-rods of flat wrought iron 1}in. by }in., connected the 
upper and lower longitudinal pieces, both at the joints and 
midway between them. The string pieces were generally of 
scantling 6 in. by 8 in. and placed so that the dimension, 6 in., 

should be vertical ; 2 in. planks were used forscantling. The 
scantling used were generally insufficient in cross section, 
and frequently broke between the tie-rods from the thrust 
of the filling. In this, asin the general thickness of the 
dam, the contractors did not display the best of judgment. 
They generally made the cross section of the dam “ foot for 
foot,” that is, 1 ft. in thickness for 1 ft. depth of water. This 
would not be objectionable had they simply included the 
puddling in the thickness; but, on the contrary, they counted 
the thickness from “out to out” including, of course, the 
string pieces and the sheeting plank, For depths under 10 ft. 
the strength of the dam was generally sufficient without 
bracing, but for depths over 10 ft..bracing occasionally failed. 
In runnigg through depths of 15-ft. to 16.ft. they were apt 
to keep the thickness of filling, too low from mistaken notions 
of economy. For filling, fine gravel, with a very small pro- 
portion of loam, has given the best results. 


Gravel has one disadvantage to the strength of the dam 
itself—that of spreading like sand, or, as we say of water, 
‘it seeks its level.” ‘lhe lower tie-rods and the washers 
have frequently been broken by the thrust of the filling as 
the water was pumped from the dam. Aside from this, the 
gravel, when fine and mixed with a small proportion of loam 
makes the best filling of any used on these works. Unlike 
clay, if a leak occurs at any point within the body of the 
filling, or if a small portion of it is washed out, the mass 
gradually settles and fills up the voids. Experience taught 





that the pumping should proceed slowly in order that the 
filling might not settle too suddenly. 

The leakage through the dams built and filled in this way 
was very slight, the pumps only working at times after once 
getting the water out. The line of cribs at Sycamore chain 
served a double purpose. Put in at first to give partial slack 
water below them and to act as a breakwater, they were 
utilised also in relieving the section of the cofferdam before 
they were thoroughly puddled and strengthened from a 
portion of the pressure due to the head of water. The cribs 
were from 3 ft. to 6 ft. apart, and from 15 ft. to 20 ft. from 
the dam, and in a line parallel to it. As the dam was 
advanced, the head of water increased, owing to the contrac- 
tion of the steam. The cribs were connected by timbers and 
planks spiked or rested upon them, the ends of the planks 
against the bottom of the river. As fast as a section of 
convenient length was thoroughly filled, a sort of plank dam 
was constructed at its lower end. The surfaco of the water 
was then above this latter dam, and confined between the 
coffer and the cribs, planking being carried on ahead of the 
next section of the coffer, to relieve the latter, duriug the pro- 
cess of its construction, of the weight of the prism of water, 
whose base was equal to the difference of level of the water 
from the head of the first reach to the foot of the section. 
The channel at Campbell’s chain has always been one of the 
most difficult of any chain on the rapids for steamboats to 
pass through at low stages of water, owing to the shoaliness 
of water, and the danger of steamers and barges being carried 
in heavy winds against the sharp projecting rocks on either 
side of the channel. The natural channel was upon an easy 
curve, almost the are of a circle, the concave side towards the 
Iowa shore, and its axis about 1700 ft. from the shore. The 
extent of the obstruction was about 2600 ft., estimated in the 
direction of the axis of thechannel. At the upper end of the 
chain were several patches or islands of rock, between which 
steamers had to pick their way before entering the main 
channel of the chain. The river at this point is nearly a 
mile in width. Campbell’s Island being between the chain 
and the Illinois shore, is nearly a mile and a half in length, 
and averages one-fourth of amile in width, and distant from the 
Illinois shore about 1000ft. The greatest observed surface 
velocity on the chain was 3.33 ft. per second. The least 
observed velocity was 1.50 ft. per second.’ Between the 
channel and the Iowa shore, the observed velocity ranged 
from 1.1 ft. per second to 3 ft. per second. It was de- 
cided to deepen the natural channel to give a depth 
of 4 ft. at lowest water-mark, and to widen it to 200 ft. 
throughout, excepting at the upper end, where the patches 
of rock occurred; these were to be taken out alto- 
gether, making the upper end wider and somewhat funnel- 
shaped. On the 21st and 22nd, the line was'given for the 
upper face of the dam, and its construction immediately 
commenced. Work was rapidly carried forward, until the 
dam was cleired, and preparations made to put the pumps 
into position. ‘he dam, when completed, inclosed about 
43 acres, having a rectilineal development of 5760 ft. as 
follows: upper face, 1400 ft.; lower face, 620 ft.; side of 
dam, 1740 ft. ; shore line of Campbell’s Island upon which the 
ends of the upper and lower faces rested, 2000 ft. ; length, 
5760 ft.; average section of dam, 10 ft. by 10 ft. The con- 
struction and method of working and sinking of the dam 
was the same as above described. The filling was of gravel 
mixed with sand and a little loam, and was dredged up and 
brought down in flats from a point about half a mile above. 
The entire area of excavation was divided into squares of 
5 ft. on a side, and the references of the ee obtained by 
levelling. From this we obtained the depth of cutting at 
each angle of the square, and the line of excavation was laid 
out from the primary sounding base on the Iowa side in the 
following manner: Four base lines were established in the pit 
close to the bounding curves of the channel, triangulated 
in from the sounding base, and located on the working chart. 
The ordinates and abscisses of points of the curves were then 
calculated from the charts, and the corresponding distances 
laid off on the ice in the pit points on the curves were taken 
every 100 ft. The contractors worked rapidly until the 
middle of January, when the excavation was finished. Ex- 
amination showed the bottom to be of very. irregular forma- 
tion, consisting of limestone, grit, boulders, clay, and sand. 
One of the boulders, known as Campbell’s Rock, of granite, 
was estimated -at 18 yards cubic contents. The water was 
at ali times, during the fall, too high for the chisels and 
dredges to work to advantage, yet it was so important not to lose 
any time that they were at work. The great depth of water 
rendered it difficult to chisel to a theoretical bottom. The 
rock itself was also troublesome to keep toa grade, it seemed 
to be a limestone crust underlaid by blue clay. It took 
generally three blows of the chisel to reach grade. The first 
two blows of the chisel made but little impression; the 
third carried the chisel through the crust, some distance into 
the clay. 








Society or Enernerrs.—Mr. G. W. Harris having re- 
signed the secretaryship of the Society of Engineers, Mr. 
Perry F. Nursey, C.E., has been appointed to the vacant 
post. We are glad to learn that the Zyansactions of this 
Society, which bave for some time beem in arrears, will 
shortly be published. 





American Rattroap Accripents.—The number of acci- 
dents upon Massachusetts railroads in 1866 was 119 ; in 1867, 
134; in 1868119; and 1869,164. The namber of passengers 
carried to each accident was in 1866;+192,407; in 1867, 
176,570; in 1868, 209,378; and in 1869, 171,602. An 
American writer, in dealing with the subject of railway 
accidents, observes :—‘ We grant that our railroads are more 
liable to accident. They are not so well built, They are 
more subject to the action of severe frosts. Their tracks 
are much more open to the approach of pedestrians, 
vehicles, and cattle; and the employés ‘are not subject to 
such rigorous discipline, and are not 80 thoroughly trained 
as on European lines. But our people are much more intelli- 
gent, have more presence of mind, and easily avoid dangers 
which the average European would stumble into.” 


THE POLLUTION OF THE RIVER DON. 


On Looe; 4 last an important conference of delegates from 
each of the large towns situate on the banks of the river Don 
and its tributaries was held at Rotherham to take into ques- 
tion the best means to be adopted for preventing the pollu- 
tion of the river Don. There were present the Mayor of 
Sheffield, several aldermen of that borough, and the town 
clerk, with W. Holmes, the borough surveyor. For Rother- 
ham, the Mayor, two aldermen and councillors, the borough 
surveyor, and deputy town clerk; for Chesterfield, the 
mayor, the town clerk, &c.; for Doncaster, the mayor, town 
clerk, &c.; and for Barnsley, the town clerk. ‘The Mayor 
of Sheffield occupied the chair, and the Mayor of Rotherham 
the vice-chair. 

The Chairman having recurred to the letter which had 
originated the conference, said he did not know whether any 
gentleman present was prepared to suggest a scheme for the 
prevention of the pollution of the river. He thought it 
would be better if they did not rely upon their own indivi- 
dual opinions, but took the advice of some eminent en- 
gineers, and then they could determine whether there should 
be united action amongst the towns, or whether each town 
should act in its individual capacity. 

The Mayor of Doncaster said that that town had for 
several years received their supply of water from the River 
Don, and that, as they all knew, had latterly become greatly 
polluted by the towns on its banks above Doncaster. The 
town of Doncaster had been compelled, by the Manchester, 
Sheflield, and Lincolnshire Railway Company, to take its 
sewage out of the river, and thereby to obviate the pollution of 
the river below the town. These works would cost from 
35,0002. to 40,0007, That being the case, the inhabitants of 
Doncaster considered that the towns higher up the river, espe- 
cially Sheffield and Rotherham, should cease the pollution of 
the river. Doncaster did not want to serve an injunction 
upon them. The speaker then proceeded to describe the 
works now in course of formation at Doncaster for the re- 
moval of the town sewage from the river, saying that the 
sewage matter would be conveyed in pipes to Sandal, where 
a farm of about 90 acres had been formed for its utilisation. 
The chairman remarked that Sheffield had already taken 
some steps in the matter, having constructed drains on either 
side of the river; but the town was not anxious to spend 
100,0002. or 150,000/. upon any scheme which might prove a 
failure. They were, however, anxious, that the question 
should be settled. Two of the most eminent engineers in 
England made a survey in 1866, and their recommendation 
was that all the towns in the valley of the Don should unite, 
and take their sewage to Thorne Waste, and there distribute 
it. That plan would involve an outlay of probably 300.0002, 
or 400,000/., a serious matter for Sheffield alone. The Mayor 
of Doncaster observed that the town of Birmingham had just 
bought 800 acres of land for the disposal of sewage by irri- 

ation. 

’ Councillor Hutchinson remarked that Doncaster appeared 
to have taken the matter into her own hands. United action 
would be by far the likeliest to succeed. Mr. Holmes, borough 
surveyor of Sheffield, said that neither Barnsley, Sheffield, 
nor Chesterfield had any land in their immediate neighbour- 
hood proper for irrigating purposes, and not only so, but it 
would be foolish for any individual action to be taken for 
exposing the sewage close to the thickly populated towns. 
Parliament might probably bear a portion of the cost if a dis- 
trict board were formed. To adopt the A BC system close 
to towns where there was a subsoil of clay would be a great 
mistake. 

The Town Clerk of Barnsley explained that that town had 
had the question under consideration for some time. At 
present the sewage was deodorised before it went into the 
river Dearne, which joined the Don at Mexboro’. In conse- 
quence of bleach works and dye works discharging deleterious 
matter into the river above Barnsley, that town had been 
obliged to apply for powers to construct water works at a 
cost of 100,000/. 

The Town Clerk of Chesterfield said that, so far as their 
town was concerned, they were of opinion that they had very 
little to do with polluting the Don. During the past four 
years their sewage had been well filtered before being dis- 
charged into the river. 

Alderman Clarke, Doncaster, regretted that Barnsley was 
engaged upon a plan which must prove perfectly useless. If 
Doncaster could spend 30,0002. or 40,0007. in this matter, 
how much better ought Sheffield and Rotherham to afford to 
carry out some scheme. 

yy Anat Guest, Rotherham, said no town suffered from 
it more than Rotherham; they had it about as thick and as 
good as possible. He hoped the matter would be dealt with 
at once. 

After further discussion, it was decided to await the result 
of the introduction of Mr. Stansfeld’s Public Health Act, 
after the fate of which is ascertained a further meeting will 
be held. 








Loxpon AssociaTIOn oF ForEMEN ENGINEERS AND 
DravGutsMEN.—At the monthly meeting of this Association, 
to be held on Saturday the 1st proximo (to-morrow), Mr. A. 
Laird (of Messrs. Moreland’s) will continue his series of 

apers, on “The Properties and Treatment of Cast Iron.” 
he chair will be taken at 8 p.m., and non-members are 
invited to attend. 


A New Zeatayp Stzamer.—The Southern Cross steamer 
has been successfully launched from Messrs. Duthie and 
Ross’s yard, in the province of Auckland, New Zealand. Tho 
Southern Cross has been built for the coasting trade and 
will be employed between Auckland, Tauranga, and Opotike. 
Her dimensions are:—Length, 94 ft. 8 in.; beam, 16 ft. ; 
depth of hold, 7 ft. Gin. The vessel will have carrying 
capacity for about 70 tons of cargo; she will also have sleep- 
ing accommodation for about forty saloon passengers. Messrs. 
Fraser and Tinne have fitted the Southern Cross with com- 





pound engines of 30 horse power with surface condensers. 
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RECENT PATENTS. IRON CHIMNEY AT CREUSOT. 


Tue following specifications of completed patents are all 

Qcteh within tie poe 1871; and that year should be t. CONSTRUCTED BY MESSRS. SCHNEIDER AND CO., M. GEAY, ENGINEER. 
in ordering them, at the annexed prices, from the Great 

Seal Patent Office, Chancery-lane. 

(No. 1086, 10d.) Joseph Woods and Edwin Woods, of 
Warrington, patent wire-drawing machinery, arranged so 
that the wire after passing through a die is led round a 
winding drum, thence through a second die and round a second 
dram, and so on, as many dies being used as the wire will 
bear passes without annealing. The successive drums are 
driven at different surface speeds to correspond with the 
increase in the length of the wire consequent upon its re- 
duction of area by the passage through the successive dies. 
We believe that this machinery has been found to work 
satisfactorily in practice. 

(No. 1092, 10d.) Alfred Borgnet, of Swansea, patents 
making retorts, muffles, and pots, with air passages in the 
thickness of the walls, bottoms or tops, these passages 
having lateral openings for the passage outwards of the 
streams of air admitted into the main channels. 

(No. 1096, 1s. 10d.) William Robert Lake, of South- 
ampton-buildings, patents, as the agent of William Hooper, 
of Ticonderoga, U.S., various arrangements for concen- 
trating ore, which could not be described briefly. We may 
remark, however, that this specification is distinguished by 
a very clear explanation of the circumstances under which 
it is deemed that the arrangements patented could be ad- 
vantageously applied. 

(No. 1110, 1s. 6d.) Leonard Jennett Todd, of Leith, 
patents arrangements of steam carriages, boilers, and 
elastic wheels. Mr. Todd's plans possess some good points; 
but his elastic wheels appear to be of too complicated a 
construction to stand hard service satisfactorily, and there 
are many details of his machinery to which exception may 
be taken. For instance, to obtain the necessary draught, 
Mr. Todd resorts to the—to say the least of it—somewhat 
roundabout system of employing the exhaust steam to 
drive a kind of steam turbine, which in turn drives a fan 
which supplies the air to the fire. 

(No. 1125, 10d.) William Pierce, of Manchester, patents 
a wonderful arrangement of railway brake. According to 
Mr. Pierce’s plans each axle has a disc or pulley keyed on 
it, this dise being embraced “ with greater or less pressure” 
by a steel band having lugs projecting from it. When the 
train is running the band revolves with the axle, and when 
it is required to apply the brake the inventor proposes to 
drop detents so as to catch the lugs of the brake straps 
and thus prevent the latter from revolving? We fancy that 
such a brake might be ‘tested to destruction,” as the i eS ‘onl | Sas 
ordnance authorities say, within a reasonably moderate —_—— i A. ; | ew ij 7 Ire [ae 
period. . i in NA | hn, 

(No. 1127, 8d.) William Edward Kenworthy and John 
Johnstone, of Leeds, patent a form of fire door having 
oblique openings for admitting air over the fire. We greatly 
doubt if these plans include any novelty. Air has long 
been admitted above the fire in steam boilers in almost 
every practicable way. 

(No, 1188, 84.) John Smith, of 47, Lincoln’s-inn- Fields, 
patents an arrangement of ‘‘ locomotive battery” this being 
“a combination of an armour-plated revolving gun 
turret, or cupola, with the frame work of a truck mounted 
on railway wheels.” The idea of mounting a gun or an 
armour plated railway wagon is not new, and Mr. Smith 
certainly does not appear to have furnished any contribution 
towards working out the plan practically. If the drawing 
annexed to his patent represents his ideas with any reason- 
able amount of faithfulness we should much prefer not 
being in his armour-plated turret when the gun was fired. 


(No. 1148, 4d.) George Frederick Muntz, of Umber- 
slade Hall, Warwickshire, patents a mode of propelling 
vessels to be used when such vessels are becalmed, &c. 
Mr. Muntz proposes to inclose a small engine in a strong 
case, preferably of a fivh like form, the engine driving a 
screw propeller external to the case. The case, engine and 
all is dropped overboard, being suspended by suitable lines, 
and it is then supposed to propel the vessel, the steam being 
led down to the engine through a flexible pipe connected 
with a boiler on the deck of the vessel. The general 
accessibility of the propelling engine for oiling, &c., when 
thus immersed, and the facility which the arrangement 
affords for furnishing the engine with nice wet steam must 
of course recommend Mr. Muntz’s plans to the meanest 
capacity: other capacities may perhaps regard them less 
favourably. 

(No, 1144, 10d.) Frederich von Martini, of Frauenfeld, 
Switzerland, patents some improvements in the details of 
the breech-loading action of the Martini rifle. These 
plans are worthy of notice, but we could not describe them 
briefly. 

(No. 1150, 1s, 4d.) Samuel Alfred Varley, Roman-road, 
Holloway, patents a variety of improvements in electric 
telegraph apparatus of which it would be impossible for us 
to give an account within the space available here. 

(No. 1157, 4d.) Robert Miller, of Glasgow, and John 
Miller, of the Carron Paper Works, Denny, patent making 
paper of the roots, stems, branches, leaves, and emptied bolls 
or pods of the cotton plant and cotton siftings, these materials 
being, if necessary, first cleaned by boiling in a solution of 
caustic soda, and being then pulped in the ordinary way. 
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ROTARY RAG BOILER AT THE INTERNATIONAL 





EXHIBITION. 


CONSTRUCTED BY MESSRS. B. DONKIN AND CO., ENGINEERS, LONDON. 





wi) i” 
i i) | he 
oon MLA 
yi il 
Nt yo WHT | 
Bl A 
Tue rotary rag boiler for paper mills, of which we annex 
illustrations, is one exhibited by Messrs. B. Donkin and 
Co., of Bermondsey, at the International Exhibition. It 
consists simply of a spherical wrought-iron vessel 8 ft. in 
diameter, mounted on a pair of trunnions, both of which are 
made hollow for the purpose of admitting steam, while one of 
them carries a spur wheel, through which motion is com- 
municated to the boiler. Inside the boiler are strainers to 
take off the dirt, and lifters which serve to agitate the 
rags as the boiler revolves. The flanges of the trunnions 
and the boiler are faced in the lathe, so that a good joint 
may be made with red lead simply. Owing to its spherical 
form, the boiler of course offers twice the resistance to 
rupture which would be possessed by a cylindrical boiler of 
the same diameter, and made of the same thickness of plates, 
while the spherical shape has also the advantage of being 
self-delivering, the rags falling out as the boiler revolves 
without the cover on. The gearing by which the boiler is 
driven is proportioned so that the vessel makes 1} revolu- 
tions per minute, with the shaft carrying the belt pullies 
running at 17} revolutions. Altogether the boiler stands 
about 11 ft. 6 in. high from the floor line to the top of the 
manhole, and in practice it is mounted so that it may be 
filled through an opening in the floor overhead. The boiler 
shown at the Exhibition is a very good piece of work, and 
does credit to its makers. 








IRON CHIMNEY AT CREUSOT. 

In the year 1860 there was constructed at Messrs. 
Schneider’s works, at Creusdt, a very large brick chimney 
destined to receive the products of combustion from twenty- 
four boilers heated by the gases drawn off from the blast 
furnaces and supplying the steam required by four blowing 
engines of altogether 900 horse power. This chimney was 
264 ft. 6 in. in height, including its foundations, and 10 ft. 
2in. in diameter inside at the top. In consequence of the 
extension of the works for the production of pig iron, result- 
ing from the enaployment of this material in the manufac- 
ture of Bessemer steel, the blowing engines of which we have 
spoken, had, in 1869, became insufficient for supplying blast 
to the new furnaces, and it was consequently deci ed to 
construct a new group of engines the boilers for these being, 
like the others, heated by the gases from the furnaces. For 
these boilers a new chimney was needed, but inasmuch as 
the construction of brick chimneys when exceeding 100 ft. or 
125 ft. in height is costly and requires much time and care, 
. was decided, in this instance, that an iron structure should 

e , 
An iron chimney 197 ft. in height, 4 ft. 3 in. in diameter at 
the top, and weighing 28 tons, had already been constructed, 
and had been successfully raised into its position in a single 
piece after being put together on the ground; but this new 
chimney being of much larger dimensions, this plan could 
not be followed. The new chimney, of which we have 
specially to speak here, is 279 ft. high above the ground 
level, 7 ft. 64in. in diameter at the top, 22 ft. 114 in. in 
diameter at the base, and weighs 80 tons, and its dimensions, 
therefore, obviously precluded its being raised in a single 
piece without the employment of appliances which were 
consi inadmissible. Under these circumstances it was 
decided to erect the chimney in parts without the use of any 
fixed scaffolding whatever, and we now propose to describe 
the ingenious arrangements which were successfully em- 
ployed, referring for that purpose to the engravings which we 
publish on the opposite page. 

The chimney, of which we have already given the principal 
dimensions, is founded on a mass of masonry rising about 
8 ft. 3in. above the level of the ground and weighing about 
300 tons, the base of the structure—whith is spread, as shown 
in our engraving—being fixed to this masonry by a very 
strong angle iron ring rivetted to the chimney plates and 
secured to the foundation by holding-down bolts. 
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The chimney, properly so called, is composed of rings 
4 ft. lin. in height, the plates varying from 0.552 in. thick at 
the base to 0.276 in. thick at the summit. At the ninth ring 
the circumference is made up of eight plates, while at the 
upper part the rings are each composed of four plates only. 
To protect the plates from the heat arising from the combus- 
tion of the gas, and to prevent the lower rings from being 
injured, an inner shaft of firebrick is carried up within the 
iron casing for the height of eight rings, as shown in Fig. 1. 

The erection of the Simney was carried on as follows: At 
the same time that the lower ring was being placed in position 
by ordinary means, there was fixed close by a winch driven 
by a portable engine, the whole being protected by a 
temporary shed. Upon the barrel of the winch just men- 
tioned is coiled a rope, which, passing through an opening in 
the base of the chimney, was connected to the lifting apparatus 
of which we are about to speak. 

The scaffolding, properly so called, consisted of an iron 
tube A, (see Figs. 2 and 3) 9 in. in diameter, the lower part of 








the tube having fixed to it the pieces B, between which there 
slid, radially, the four moveable arms C. These moveable 
arms, when adjusted, were held between the pieces B, by six- 
teen bolts, four to each arm, through clip-plates as 
shown. To the upper part of the tube, A, were rivetted four 
corner brackets, i carrying four struts which served to 
support the cross timbers, E, (See _—. 2,4, and 5) these 
timbers, which were double, being each 8} in. deep by 43 in. 
thick. To the extremities of the four arms formed by these 
cross timbers, were attached suspension rods which served to 
support the annular platform, G, of the scaffolding, this 
platform surrounding the chimney, and being provided with 
a handrail-plate on the outer side. The width of this plat- 
form was sufficient to accommodate the men employed in 
oo the chimney, the minimum width available being 
when the platform was near the base of the latter. When in 
that position the width of the platform was but 2 ft. 5}in. 
but as it was raised and the diameter of the chimney conse- 
quently became less, the space available for the platform be- 
came greater. The diameter of the platform outside the 
handrail plates was 17 ft. 

The framework of the flying scaffold was formed of two 
angle iron rings, connected by radial ribs of T-iron, while to 
the outer ring were rivetted the handrail plates. Between the 
radial ribs were small wooden beams, H (see Fig. 2), which 
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when the scaffold was near the bottom of the chimney, passed 
out through the handrail plate, but which as the scaffold was 
raised, were slid inwards, so as to support an additional width 
of platform, and enable the inner of the latter to be 
kept close to the chimney. Within the chimney there was 
also a platform carried on the cross arms, C, and to afford a 
more steady support the outer ends of these arms were made 
to rest upon short lengths of angle iron, K, rivetted to the 
chimney itself, the arms, C, being, moreover, secured to these 
angle irons by the pins, L. 

he upper arms, E, supported the mg over which the 
hoisting rope passed, that marked, M, being fixed at the 
centre and serving to receive the rope as it passed up from 
the winch through the tube, A, while that marked, O, was 
placed at such a distance out on one of the arms that the 





rope, after being led over it, passed down clear of the ex- 
| terior of the chimney, and was thus available for hoisting 

plates, &c. According to the diameter of the chimney at the 
| part which was under construction the axis of the pulley, O, 

was placed in the notches, a, b, c, d, and it was shi 

from one arm to the other, so that each plate as hoisted 
might be brought directly into the position which it 
was to occupy. The plates, it will be understood, 
passed along the external surface of the chimney, rising 
> between the latter and the inner edge of the annular 
platform, G. The maximum weight of a plate forming 
a quarter of a ring was 4 cwt., and the weight of the 
flying scaffold, including the men and tools, was 4 tons. 
The plates were raised into position, as required, with 
great ease, and the operation of rivetting up the suc- 
eo rings was performed with great rapidity and 
acility. 

The ascent of the workmen to, and their descent 
from, the flying scaffold, was made within the chimney, 
the ey | rope being for that purpose shifted from the 
pulley, , to that marked M’, so that the end was 

rought within the chimney, and could be hooked on 
to the skip, R. After the men had ascended, the skip, 
R, was sent down empty, and unhooked from the rope, 
and the latter was then shifted to the pulley, O. For 
the transmission of signals from the flying scaffold to 
the man in charge of the hoisting tackle, a signal cord 
was employed, this cord bein led down to a signal bell 
fixed by the side of the vine 

Each time that four plates had been rivetted up, it 
became necessary to raise the whole scaffolding by the 
height of one ring, namely, 4ft. 1 in., and this was 
accomplished as follows: Upon the upper edge of the 
ring last put together, were placed four beams, V, V, 
(see Fig. 4) these beams being arranged in pairs, and 

each being provided with two nuts fitting the 
screws, X, X. The four screws were each provided with a 
ratchet wheel at its lower end, and each was connected to 
the corresponding crossbeam, B, by links, X'. 

After removing the pins, L, and withdrawing the sliding 
beams, C, slightly towards the centre, the four screws were 
worked simultaneously by means of the ratchet wheels, and 
this operation was continued until the whole scaffold had 
been raised the required amount, and the sliding beams, C, 
brought up to the level of the new set of supporting angle 
irons, K', When this had been done the beams, C, were slid 
outwards, so as to abut against the chimney plates as before, 
the pins, L, were again inserted, and the bolts which held the 
beams, C, between the beams, B, properly tightened up. In 
this manner the scaffold was brought into the required 
position for adding another ring of plates. 

When the chimney had reached the desired height of 
279 ft., and the sixty-eighth ring of plates had been fixed, it 
became necessary to detach the flying scaffold from the 
upper cross arms, E. For this purpose a pulley was placed 
at the extremity of each arm, E, and four ropes, attached to 
the oye were led over these pullies down to four hand- 
worked winches placed on the ground. By means of these 
winches the platform was lowered gradually, at all times 
maintaining its horizontal position, and advantage was taken 
of its having to be sent down in this way, to apply to the 
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outer surface of the chimney a third coat of paint—two 
coats having been previously given, one to the plates in the 
workshop, and a second to each ring as it was rivetted up. 

After the outer platform had been lowered the inner plat- 
form still remained to be removed, and for this purpose the 
central tube, A, was divided at the joint shown in Figs 2 
and 4, and the upper part, together with the upper cross 
beams, E, dismounted and placed upon the platform, The 
lightning conductor was then fixed in position, as shown by 
the dotted lines in Fig. 1, and to its lower end was attached 
a pulley by means of which all that remained of the interior 
platform was lowered to the ground. 

The various operations of raising, lowering, &c., proceeded 
rapidly without a single accident, and the whole work was 
erected in seventy days, or at the rate of about a ring every 
twenty-four hours. Since its erection the chimney has been 
exposed to great changes of temperature and to heavy gales 
of wind; but is has showm no signs of weakness or want of 
stability. The cost of the metallic portion of the structure, 
including erection, is stated 'tohave been about 1600/. 

Altogether, the chimney Which we have described is a 
most interesting example of iton, construction, and our con- 
temporary, the Annales Industri¢ifes, to which we are 
indebted for the particulars of the work, states justly that 
the economy which has resulted from the employment of an 
iron chimney at Creusdt in place of a much more expensive 
brick structure, is a matter of importance. It is, however, 
much open to doubt whether iron chimneys can be exten- 
sively used for factories with any permanent advantage. A 
thoroughly well-built brick chimney will endure for genera- 
tions; but respecting the durability of iron chimneys com- 
paratively little data are available. Such chimneys have 
certainly been used to some extent for sugar plantations, 
and in other similar situations, where the erection of a brick 
chimney would be a matter of difficulty, but their endurance 
in such cases has not, so far as we are aware, been such as to 
render their employment advisable in cases where a good 
brick chimney can be constructed. 





ON THE ANGLES OF CROSSINGS. 
To rue Epitor or ENGINEERING. 

Srr,—I am rather unexpectedly called upon again to ask 
the favour of the use of your columns. I say unexpectedly, 
as I had no idea that my innocent ae would have moved 
to mirth such men of science as Mr. Donaldson. I was in 
ignorance of the fact that I should disparage, as I have evi- 
dently done, his book on “ Switches and Crossings.” I have 
never even had the pleasure of seeing the book in question, 
and I am afraid that if Mr. Donaldson’s letter of the 15th 
inst. is to be taken as a sample, he has not said anything 
which will raise it in the estimation of the profession or the 

eneral public. I shall leave “‘ W. Y. A.” to reply to Mr. 
Bousldeon’s strictures on his formule, and settle between 
them their claims for “priority and superiority ;” Mr. 
Donaldson, at least, according to me the merit of striking out 
a new path differing from both. 

The first point I would notice is this, that the formule 
given by Mr. Donaldson for calculating the leads of 
crossings are conceded by him to be correct only, when 


tan? 
offset TR’ 
ably; whereas, in the system I adopt, I use correct geo- 
metrical principles, which will apply to every and any case 
which can arise. 

I am glad that I am able to afford so much “ amusement” 
to Mr. Donaldson, as the danger in treating of such subjects 
is that one is very apt to be ary and tedious. Notwithstand- 
ing his amusement, however, I still think that the proposi- 
tions will be solved much more readily by any one familiar 
with the use of logarithms, by my system, than by the 
formule of “ W. Y. A.” or Mr. Donaldson. 

I would also direct Mr. Donaldson’s attention to the fact 
that I have not given approximate rules, but rules which are 
mathematically correct, whereas, in his letter, he immediately 
follows up his enunciations by limitations. He asks if I have 
heard of the rule that “when an angle is sufficiently small, 
its sine is equal to its circular are ;” Scotch-like, I ask him 
what he calls a small angle, as in my practice I have seen 
crossings vary from a spread of 1 in 16 to 1 in $, or 90°. Mr. 
Donaldson seems entirely to overlook the fact that crossings 
have such a wide range; and they cannot be limited, as he 
would have us do. 

As to choosing the line for the calculating of the spread of 
the crossing, I cannot agree with Mr. Donaldson that it is a 
matter of convenience, and I am exceedingly surprised that 
he should make this statement, when in an immediately 
preceding sentence, he says that the angles of the lines 
vary. It the angles are different, it must make a diffe- 
rence which lines are adopted as the basis of calculation, and 
I hold that the insides of the rails are the proper lines to 
adopt ; first, because these are the lines which intersect and 
form the crossing, and also because they are the only lines 
which do not vary with a different breadth of rail (the gauge 
rémaining constant), and thus they give a constant value for 

, whereas, if the centre of the rail is adopted, as advocated 
ty Mr. Donaldson, the value of g will vary with every diffe- 
rence in breadth of rail. 

I regret that I must carry out my differences with Mr. 
Donaldson, even to his concluding sentence. It is not the 
best advice to give to try and “ lay out a station yard on 
paper,” as many engineers never go any further than this, 
trusting to the platelayers to work it in by “shortening the 
lead,” as Mr. Donaldson tells us, and by similar dodges. I 
would rather advise Mr. Donaldson to ty and lay out a station 
yard on the ground, and then say whether exact or approzi- 
mate rules are the best in actual practice. 

Yours truly, 
J. A. Jonzs. 


thus limiting their application very consider- 


Glasgow, May 29, 1872. 








AMERICAN RAILWAY BRIDGES. 


WE publish in our two-page engraving this ‘week, the 
type drawings of a bridge for the Delaware, Lacka- 
wanna, and Western Railroad of America, designed 
and constructed by Mr. Charles Macdonald, of 80, Broad- 
way, New York. The bridge illustrated is 140 ft. span, 
the depth of the truss being 21 ft. As will be seen from 
the drawing the structure consists of an open truss, with a 
tubular top member and diagonal struts, the bottom chord 
being formed of a light rolled iron bearer, and horizontal 
links. From the ground plan, Fig. 2, it will be seen that 
the floor bracing consists also of a system of tubular struts, 
which are not at right angles to the main girders, and of 
light diagonal bracing. There are three main girders in 
the structure, all three of exactly similar design, but of 
course the outer ones are of considerably lighter con- 
struction. 

The bridge is adapted for a double line of road, and has 
a total width of 60 ft. On each side of the central girder 
a light planked gangway is laid for the convenience of the 
train service. 

Fig. 11 shows a transverse section of the tube forming the 
top member of the central girders; it is 11 in. in diameter, 
and is formed of six segmental rolled plates rivetted to- 
gether in a circle. Over each abutment the tube fits into a 
cast-iron socket shown in Fig. 8, and the raking strut at 
the end, which has a similar section with the tube, also enters 
a cast-iron shoe. The details of this latter are shown 
in Figs. 4 and 5, where it will be seen that it is formed to 
admit also the end of the rolled beam, upon which the 
transverse joists carrying the permanent way rests. To it 
are also attached the ends of the horizontal tie bars, which 
are 4 in. by 1} in., and terminate in eyes secured to the 
footplate by a bolt 8} in. in diameter. The shoe rests 
upon 11 rollers 2 in. diameter, which move upon a cast-iron 
bedplate, 2 ft. 11 in. by 2 ft. 3 in. attached to the abut- 
ments. The rolled joists extend from end to end of the 
bridge, and are 14 in. deep and 5} in. wide in the flanges, 
Figs. 4 and 5 show the way in which the end enters the shoe 
and in the same figure it will be seen that two set screws 
pass through the former, and take a bearing upon the upper 
part of the bottom flange of the joist. Figs. 6,7, and 9, are 
views of the details of construction in the centre of the 
bridge, where the tubular struts are employed in each 
direction. These struts, shown in transverse section, Fig. 13, 
are 7} in. in diameter, built up in four segments. The ends 
fit into forked cast-iron shoes, as shown, which rest on the 
top of the rolled joists, and extend downwards to half their 
depth on each side. Between them and the side of the joist 
is sufficient space for one pair of the horizontal links which 
are 4in. deep and 1jin. thick. Outside these links are 
two 1} in. bent bolts, and beyond them on each side are 
two other horizontal links, space being left between the 
latter and the strap bolts for some light tie rods, which ex- 
tend from the bottom to the top flanges of the girder. 
Throush the whole of these links, castings, and joists 
a bolt passes uniting the various parts, but between the 
outside link and the nuts, which are placed at each end of 
the bolt, is a large washer plate, with the ends bent, as shown 
in Figs. 6, 7, 9, to which is attached the 1} in. rods, which 
form the horizontal diagonal bracing of the floor of the 
bridge. It will be noticed that the ends of the through 
bolts before mentioned, are furnished with a hemispherical 
head upon which the tubular horizontal struts, which com- 
plete the system of the floor bracing, abut, the cast-iron 
shoes to which they are attached being formed with a 
spherical socket, as shown. 

The lower part of the joist, at the point where the struts 
meet is embraced by a casting somewhat like a rail chair, 
with a plate below. Through this plate pass the ends of 
the bent bolts, as shown in Figs. 6 and 7, the bolts 
themselves encircling the rounded portion of the cast-iron 
shoe which forms the sockets for the struts. The upper 
ends of the struts also fit into sockets which surround the 
top chord, as shown in the general elevation. The plat- 
form of the bridge is carried by transverse timber joists, 
8 in. by 16 in., and placed 2 ft. apart in the clear; upou 
these are laid longitudinal timbers, 6 in. deep, to which 
cross sleepers, 8 in. by 6 in. and spaced 10 in. apart in the 
clear, are spiked, and to them the rails are secured. 








Try 1n QuesNSLAND.—Large quantities of what is known 
as stream tin have recently been obtained in Queensland, 
and have yielded an excellent return to the proprietors of the 
ground. This discovery has created a deal of excite- 
ment in the southern portions of the colony and the demand 
for land has been something extraordinary. 


Ketioce Brrpcr Works.—The Kellogg Bridge Company 
has some heavy contracts on hand. ‘Thus the company is 
engaged on eight viaducts for the Long Island Railroad ; an 
iron trestle bridge, 2105 ft. long for the Wisconsin Central 
Railroad ; four bridges for the Philadelphia, Wilmington, 
and Baltimore Railroad, the first to be 153 ft. deck double 
track; the second 61 ft. deck double track, the third 
41 ft. deck double track, and the fourth 40 ft. through 
double track ; a viaduct 600 ft. long and a bridge 110 ft. long 
in one clear span for the Sodus Point and Southern Railroad ; 
three bridges for the Wellsboro’ and Laurenceville Railroad, 
the first 47 ft., the second 73 ft., and the third 80 ft., all single 
track ; and six bridges for the Boston and Maine Railroad 
double track. They are also engaged on ironwork for the 
Newport Post Office. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


MIppLEsBrovGeH, Wednesday. 


The Cleveland Iron Market.— Yesterday there was a 
numerous attendance on ’Change at Middlesbrough. Pig 
iron was in great demand, and prices were a little higher, 
No. 3 being quoted at 102s. 6d. per ton. The blast furnaces 
have been blowing slack blast for several days, owing to the 
deficient supply of ironstone. In the finished iron trade the 
men have settled down to work after the holidays, and the 
various branches are turning out a great deal of work. There 
is a good demand for rails, plates, bars, and rods, and re- 
munerative prices are being obtained for orders which are 
now being booked. The new finished iron works which are 
in course of erection on Tees-side are making rapid progress. 


The Mines and the Miners.—The restrictive policy of the 
ironstone miners in Cleveland is causing great uneasiness in 
the minds of iron makers. On Saturday a meting of miners 
was held at Marske, and after hearing the reports of the de- 
legates respecting the offers made by the several masters, the 
men resolved that they would accept less than 2d. per ton 
advance, and would continue to restrict the production until 
they got that amount. Yesterday the ironmasters met the 
mine owners in the Exchange, Middlesbrough, and discussed 
the matter. It waafreely stated that if the advance of 2d. 

r ton was given tothe, men they would work less than they 

ad done before the agitation for the advance. If the re- 
striction policy was.¢ontinued it was stated that it would be 
necessary to blow out the blast furnaces, for the iron masters 
could not keep them in operation blowing only slack blast. 
Mr. Joseph Whitwell Pease, M.P., was present, and as he 
represented the largest mine owners in Cleveland, he was re- 

uested to do the best he could to bring about a settlement. 
We have reason to believe that the matter will be amicably 
arranged in a few days. 


The Lead Miners.—In Teesdale the extensive lead mines 
of the London Lead Company are idle. In consequence of 
the washers’ strike the miners have been locked out. On 
Saturday the men had a mass meeting and passed several 
resolutions respecting wages. They also desired to have a 
meeting with the “ head governor,” whom they wish to come 
down from London. 


The Coal Trade.—For weeks the coal and coke trades have 
been in a highly prosperous state. There is no alteration to 
report. High prices prevail, and although the deliveries are 
much better than they have been, they are not so regular as 
could be wished. 


The Yorkshire Union of Mechanics Institutes at the Iron- 
stone Mines.—On Thursday last the delegates of the York- 
shire Union of Mechanics Institutes, availing themselves of 
the invitation of Mr. J. Whitwell Pease, M.P., visited the 
extensive ironstone mines of Messrs. Pease, at Upleatham. 
On their arrival at the mines an exceedingly interesting 

aper on the Cleveland ironstone was read by Mr. Isaac 
Esothinn Bell, of Newcastle. Mr. Bell being an authority 
on iron and iron making we subjoin a few extracts from his 
able paper. After alluding to the rise of Middlesbrough and 
the growth of other towns on Tees-side, consequent upon the 
diseovery of ironstone in the Cleveland hills, he spoke of the 
marvels of industry and the triumphs of human skill which 
had been exhibited in that district. The total annual make 
of pig iron was he said about 6,000,000 tons, close upon one 
third of which was furnished by the Cleveland district. To 
produce that, the hills upon which they were standing had to 
produce nearly 5,000,000 tons of ironstone, the Durham 
collieries an equal weight of fuel, and the hills in the west of 
the same county 1,500,000 tons of limestone. To produce 
the yearly quantity of pig iron it was necessary to put in 
motion, including a certain quantity of hematite, more than 
12,000,000 tons of raw materials. ‘To that had to be added 
a substance not usually regarded under the latter designation 
but in reality as fully entitled to be so classed as the fuel we 
burnt, this was the atmospheric air, of which something like 
7,000,000 tons were yearly driven into one furnace by the 
constant exercise of a power equal to about 12,000 horses. 
The number of men engaged in the pig iron works might be 
taken at 6000. For the mining of the ironstone required in 
its manufacture about 10,000 work people found employment. 
The coal consumed at the blast furnaces required for its ex- 
traction and coking about 20,000, and the limestone used as 
a flux absorbed the labour of 2000 men. The quantity of 
iron consumed in the production of cast-iron goods in the 
North of England between the Tyne and the Tees could not 
be far short of 250,000 tons per annum, in which case 7500 
tons of fuel, and the labour of 5000 workmen would probably 
be required by the ironfounders of the district. In the 
North of England there were close upon 2000 puddling 
furnaces. This represented a power capable, when fully at 
work, of turning out about 1,000,000 tons of malleable iron 
per annum, requiring the attendance of well on to 20,000 
workmen, and probably at least 2,000,000 tons of coal. Mr. 
Bell complimented Messrs. Bolckow and Vaughan, the 

ioneers of the great industry of Cleveland. After the read- 
ing of Mr. Bell’s interesting paper the company inspected 
the Upleatham mines. & 








Tue Panama Rattroap.—This line is in good order, and 
fully equipped. From the opening of the Central Pacific 
and Union Pacific Railroads, the receipts declined rapidly, 
and in the latter part of 1870 and the beginning of 1871 they 
were barely sufficient to cover the working expenses, subsidy, 
and interest. The China trade was also diverted from the 
Panama Railroad to the overland route. The loss was 
almost entirely on the California route, and the Panama 
Railroad Company then made special efforts, through re- 
duced charges, to divert shipments from sailing vessels going 
round Cape Horn. By means of these inducements the 
receipts for the first three months of 1872 were increased. 
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In consequence of the great increase in our American 
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Harpine, C.E., of 176, Broadway, New York, who 
is our accredited representative. 
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BERT begs to state that subscribers in the United States 
can be supplied with ‘‘ ENGINEERING”? from this 
office, post free, for the sum of 11. 14s. 8d. ($8.32, 
gold) per annum, payable in advance. 








NOTICE OF MEETING. 
SOCIETY OF ENGINEERS.—Monday evening, June 6th, 1872, A 
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THE SOIREE OF THE INSTITUTION. 

Tuis year, for the first time, a bold departure 
from precedence has been made by the Institution 
of Civil Engineers. The President’s annual Con- 
versazione, hitherto always held at the building in 
Great George-street, was shifted to the International 
Exhibition building, and, with the change in loca- 
tion, the character of the meeting assumed also a 
totally different aspect. ‘Transferring the reception 
from Westminster to South Kensington was of itself 
a very distinctive proceeding, and the idea, we 
believe, was due to the untiring secretary, Mr. 
Forrest, who, always desirous of introducing some- 
thing new with each Conversazione, and always 
successful in so doing, imagined that such a change, 
at all events for once, would be an agreeable 
variety, besides being an interesting experiment. 
How this idea developed itself, until it culminated 
in the charming réurion on ‘Tuesday evening last, 
we need not stay to inquire ; suffice it to say that 
the galleries placed by the Commissioners of the 
Exhibition building at the disposal of the Council, 
were filled by a crowd in which the brilliant toilettes 
of ladies predominated, and engineers were in a 
minority. 

It would be quite superfluous to say that all the 
arrangements for the soirée were absolutely perfect, 
and were carried et with a liberality and taste, 
that placed it on a ievel with any meeting of its class 
that has ever been held before, The lighting of the 
galleries and their ventilation, the means of circu- 


lation and the general accommodation for visitors, 
could not have been improved, whilst the elegance 
visible throughout the refreshment rooms, and the 
profusion of flowers distributed in the galleries 
spoke plainly of a refinement which neither Presi- 
dent nor Council could have achieved unaided. The 
evening was entirely one of agreeable impressions, 
which were reflected upon every face, and only 
within the unhallowed precincts of the Bier Garten 
was it hinted that, though eminently successful and 
charming as an evening party, still it was xof the 
Conversazione of the Institution, and that the 
annual reception of the Engineers at Home on the 
Tuesday evening, together with the agreeable 
Wednesday afternoon that was always wont to 
follow it, was to be preferred even to the soirée 
at South Kensington. 

And this criticism, although certainly ungallant, 
and possibly lacking in courtesy to the host and 
hostess who so ably entertained their guests on 
the occasion, has much show of justice in it. 
In the first place, moving from home was a some- 
what venturous experiment, True, the space avail- 
able at the Institution is confined, and no Con- 
versazione could be held without some little 
inconvenience to the visitors, but the President 
received his guests in his own house, as it were, 
instead of hiring accommodation elsewhere, and 
the large collection of models and of pictures which 
Mr, Forrest assembled with so much judgment 
always gave a special and most valuable feature to 
the meetings, the more so as the exhibits were only 
on view on the evening and on the following day, 
instead of being at any time accessible on pay- 
ment of asmallsum. Besides, most of the models 
were either contributed by members of the Institu- 
tion themselves, or were so selected as to possess 
a special value, as was evidenced by the interest 
taken by all the visitors in the collection, 

Now all these features which gave the Institution 
Conversazione characteristics of its own, were 
wanting on Tuesday night; nothing, indeed, but 
the munificence and taste of Mr. and Mrs. Hawks- 
ley raised it above the level of all other meetings 
of its class; and as it would perhaps be sanguine 
to regard it as a model, it is to be feared that the 
Institution Conversazione may in time cease to 
have any special individuality if it be decided to 
make use of South Kensington on future occasions. 

This remark would not have so much force if the 


1 | galleries of the Exhibition were to be reserved for 


the Institution alone, but we notice that an ap- 
parently inspired paragraph has appeared in the 
columns of a contemporary, stating that the gal- 
leries will be placed at the disposal of other bodies 
who wish to use it for a similar purpose. Of course 
we can find no fault with the Commissioners for 
thus giving to the public the benefit of an idea 
which, coming from the Institution, proved, in 
most respects, so great a success ; but we think that 
it should be a matter of serious consideration 
whether the prospect of the galleries being em- 
ployed generally for the purpose of such réunions 
is not an additional reason for returning to the old 
customs of the Institution. 

We cannot but think that the balance of advan- 
tages lies with the Conversazione of the Institution 
of Civil Engineers at Home, rather than with the 
soirée of the Institution at South Kensington, and 
we believe that, notwithstanding the agreeable 
recollections of the other evening, general opinion 
leans to this conclusion. For ourselves we cannot 
but specially regret that one pleasant task is denied 
us this year, that of describing the numerous ex- 
hibits which Mr. Forrest has always collected for 
the visitors on previous occasions. 








LORD CLARENCE PAGET AND THE 
ADMIRALTY. 

Ir did not need Lord Clarence Paget’s recent 
pamphlet to tell us that Whig Lords, as a rule, hate 
the Government, nor that there is a certain clique 
of naval officers who will stick at nothing to dis- 
credit an administration which once numbered Mr. 
Childers, and still reckons Mr. Baxter, in its ranks, 
Unfortunately it tells us nothing else ; its miscalled 
arguments bearing their refutation on their face, 
and reading as though the writer were conscious of 
it. With party squabbles, or questions of naval 
discipline, ENGINEERING has nothing to do, but in 
one matter—the loss of the Captain—Lord Clarence 
Paget makes statements so unfair and misleading as 
to the cause of the catastrophe, that we feel bound 





to notice them, 





The controversy commenced some weeks back, it 
will be remembered, by a letter in the 7imes from 
Lord Clarence Paget (an admiral, and Secretary to 
the Admiralty under the Duke of Somerset’s admi- 
nistration) roundly charging the Admiralty with 
causing the ‘‘ late naval disasters,” viz., the loss of 
the Captain, and the stranding of the Agincourt, 
Lord Clyde, Defence, and Royal Alfred, all iron- 
clad ships, by parsimonious instructions with regard 
to the consumption of coal. The letter was plausibly 
written, so much so that it was hardly expected that 
Mr. Goschen, however unfair the criticism might be, 
would have so crushing an answer for it as he was 
able to give. Suffice it to say that when he had an 
opportunity of noticing the matter in the House, he 
completely turned the tables, and showed that about 
the most stringent of all the orders relating to the 
consumption of coal was issued by the Duke of 
Somerset’s board, and signed by Lord Clarence 
Paget himself, who at the same time proposed an 
order more stringent still which the board did 
not approve. It was shown, moreover, that all the 
orders on the subject issued by the present Govern- 
ment were properly qualified by permission to 
officers to use their own judgment in circumstances 
of danger. In other words it was part of the orders 
that they were to be totally disregarded if the safety 
of the ship appeared to require it. Whether the 
Admiralty was or was not over fidgety in issuing 
such a succession of orders upon one subject, and 
whether the use of ‘ Baxter’s mixture” of north 
country coal with Welsh, in which a great proportion 
of these orders originated, was or was not jadicious, 
are questions we have no present intention of dis- 
cussing, nor shall we say anything further about the 
orders themselves, or the feeble criticism applied to 
them in Lord Clarence Paget’s pamphlet, save that, 
in our opinion, any officer who, in face of them, 
would knowingly put his ship into peril from want 
of steam power, would richly deserve any punish- 
ment which might be meted out to him. 

When his lordship comes to facts, or fictions 
about facts, we are more willing to join issue with 
him, The lamented Captain Coles, he correctly 
states, ‘‘ proclaimed far and wide that the Captain 
was so perfect a seagoing cruiser as to be practically 
independent of coal; and the officer appointed to 
command her, the gallant Burgoyne, was well known 
to be imbued with the same confidence in the low 
freeboard turret ship.” From this he seems to draw 
the strange conclusion that steam should have been 
forced upon the Captain, though his actual words, 
‘‘ the officers of the ship should have been allowed 
the free use of their engines, and have been en- 
couraged to keep the ship, in any circumstances of 
danger, under the command of steam,’’ are almost 
meaningless, seeing that her officers had already, 
under the instructions, an unlimited discretion in the 
‘¢ circumstances of danger.” ‘‘ But far from this,” 
says Lord Clarence, ‘‘ the consumption of coal on 
board the Captain was as sharply criticised at the 
Admiralty asthatof any other ship of the fleet.” Here 
his lordship, who throughout this controversy has 
hinted at censures passed upon officers by the Ad- 
miralty for the too free use of coal (but has declined 
to give instances, without which his case falls 
through), for the first time speaks with apparent 
— on the subject, ‘‘ Once, I am certain, and 

believe more than once, if my memory serves me 
right, were censures passed on the excessive con- 
sumption of coal on board the ill-fated Captain. 
To their honour be it said, I believe the Admiralty 
never formally reprimanded poor Burgoyne, but 
that he knew of and felt these strictures is a cer- 
tainty.” Now, as regards this censure, we believe 
both the cruises of the Captain were experimental, 
specially ordered to test her in every possible way, 
and it at once occurs to any one who knows her 
history at all, that the writer is making a disin- 
genuous use of the terms ‘‘ censure” and “ stricture,” 
No conceivable Board of Admiralty would think of 
censuring a captain because his ship used too much 
coal during a course of experiments instituted on 
purpose to test her consumption. Censure might 
be applied to the ship, and a captain so bound up 
in her success as was poor Captain Burgoyne, might 
take it to heart, and might even act with rashness 
in his desire, for his ship’s credit sake, to prevent 
remarks upon her in future—just as he might rashly 
lay her alongside an enemy of hopelessly superior 
power, in his anxiety to show her to advantage. But 
such economising would not be in accordance with 
Admiralty orders, but in the very teeth of them, and 
Lord Clarence Paget seems to us to have nosort of 





warrant for asking, ‘‘Is it surprising that, when 
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we read of his night order, informing his officers 
that the credit of the ship depended upon the non-con- 
sumption of coal, we should consider that it was 
issued, not alone with reference to the powers of 
the ship, but likewise in deference to the wishes of the 
Admiralty?” 1t is a noteworthy fact that amongst 
the papers published with the report of the Com- 
mittee on Designs is an elaborate report by Sir 
Spencer Robinson upon the comparative merits of 
the Monarch and Captain, in which there certainly 
are many strictures upon the bad sailing, and con- 
sequent large consumption of fuel, of the Captain. 
Are these, we should like to know, the strictures 
alluded to? If so (as we suspect), how does his 
lordship justify the insinuation that steam was re- 
stricted in the Captain, for fear of Admiralty cen- 
sure upon her commander? (complaint against cri- 
ticisms being passed upon the ship would be unmean- 
ing). Poor Captain Burgoyne’s “night order” is 
surely intelligible enough, without the gloss Lord 
Clarence Paget seeks to put upon it. There is 
something revolting in this attempted perversion of 
the words of the gallant dead, this endeavour to 
place in brave and honourable lips, sealed in death, 
a charge they would have scorned to make in life. 

Lord Clarence Paget’s argument is thus, in brief, 
first, that the Captain was kept short of steam 
power on the night of her loss for fear of exciting 
Admiralty displeasure ; secondly, that she would 
probably have been saved had steam been at hand. 

Whether ornot she was short of steam when lost, 
we are not in a position to say, but steam was un- 
questionably up at the time. If it was short, we 
have shown that it cannot be attributed to the 
cause stated; but must have been due either to her 
commander seeing no need for it, or to his deliber- 
ately running a risk for the sake of earning for his 
ship a reputation for greater sailing efficiency than 
she really possessed. The last supposition we re- 
ject utterly ; the first is the true and natural ex- 
planation of the alleged shortness of steam, if it ex- 
isted, of which we have no proof. Assuming, 
however, that it did exist, let us see what warrant 
Lord Clarence has for the following surmise : 
‘‘There are many reasons for believing that on 
that fatal night the Captain capsized because she 
had not steam to keep Ker under the command of 
her helm; and that had she been under such com- 
mand, she would, in all probability, have been 
luffed to the wind and saved "—that is, we presume, 
for a few days longer, until another squall hap- 
pened to catch her under less favourable circum- 
stances, 

The Captain’s angle of maximum stability was 
about 21°. In other words, if she passed that 
angle under sail, she must almost certainly be lost. 
Now 21° is not an unusual, or even an alarming 
angle, for a ship to reach under a sudden squall, 
though it might imperil her canvas, or even some 
of her lighter spars. None on board knew of this 
peculiarity of the Captain—nor, probably, would 
have appreciated its practical weight, had they 
known it. It was known by one or two, in general 
terms, that she was ‘‘not a ship to be over-much 
pressed under canvas,” but the leading idea was 
that she was, or was to be made, a first-rate sailing 
ship, as seaworthy as the rest of the fleet. It is, 
therefore idle to say that, had steam been ready at 
an instant’s notice (and we do not know that it was 
not so), its use would have been ordered in time, 
or even before the angle had been reached at which 
capsizing became inevitable. How many seconds, 
will Lord Clarence Paget tell us, does he suppose 
the Captain took in heeling from, say, 15°, when 
we will assume that her captain’s —, might 
have been aroused (though this is unlikely), to 25°, 
by which time her fate was sealed past recall? 
llow many seconds would it have taken, after 
giving the order, to have luffed the ship sufficiently 
to the wind to have relieved her canvas in any great 
degree from pressure ? 

We need not wait his lordship’s answers to say 
that he has utterly and discreditably failed to make 
out the serious charges he has thought proper to 
bring, either with respect to the Captain or the 
other vessels named, into whose cases we do not 
think it worth while to follow him. 

In conclusion, we will ask one more question. 
Is it seemly that that great national disaster, the 
loss of the Captain—that frightful sacrifice on the 
shrine of outraged science, for which the whole 
nation, and not any particular man or party, was 
responsible—should any longer be made the stalking 
horse of factious politicians, or lightly used to 
point the grievance of every disappointed admiral ? 


TESTING TIMBER. 

Captain Seppon, R.E., recently read a paper 
before the Royal Institute of British Architects 
upon the subject of our present knowledge of build- 
ing materials, and the means of improving that 
knowledge. Captain Seddon commented upon the 
very vague notions which obtained for the most 
part with regard to the strength of materials, and 
pointed out how that grave defect might be re- 
medied, if those who have it in their power would 
further the carrying out of a carefully-conducted 
series of experiments on an exhaustive scale, in 
order, if possible, once and for ever, to clear away 
all doubts and doubtful theories. He observed that 
perfect means for giving effect to his suggestion 
existed in Mr. Kirkaldy’s apparatus, which afforded 
the opportunity for ascertaining the ultimate 
strength of materials in every conceivable way. 
Mr. Kirkaldy being present, invited the mem- 
bers of the Institute to witness some testing ex- 
periments, and accordingly on Saturday last a num- 
ber of those gentlemen availed themselves of the 
the offer, and assembled at Mr. Kirkaldy’s works 
in Southwark. ‘The visitors first inspected the large 
testing machine, which, with its various appliances 
for testing under all the various stresses incidental 
to practice, was explained to them. They were 
also shown the indicator dial by which Mr. Kirkaldy 
ascertains, with facility and accuracy, the change 
in form of specimens under extension, compression, 
deflection, &c. Other appliances for testing under 
central, as well as distributed loads, and a micro- 
meter, in various forms, for ascertaining the exact 
dimensions of specimens before and after testing, 
were explained. 

The testing operations, which showed the ma- 
chine and indicator dial in action under thrusting 
stress, formed a portion of an exhaustive series of 
experiments on greeuheart timber from Demerara. 
These experiments are being carried out for a public 
company, and when completed will be of great 
value, and we hope to place them before our 
readers. The gunaktets was worked up into speci- 
mens of the lengths and diameters stated in the an- 
nexed Table of results. The shafts were turned, 
and the ends accurately squared. Greenheart was 
selected for these experiments because it possesses 
greater uniformity than any other kind of timber. 


SumMARY oF RESULTS. 
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The specimens all yielded by direct crushing, and 
not by bending. The compression undergone by 
this timber was found, in the last specimen tried, to 
be .254 of an inch in its length of 100in. This 
series of experiments will include square as well as 
circular specimens, and some will be tried under 
bending stress. 

There were many matters of interest to the 
members of the Institute which were brought under 
their notice by Mr. Kirkaldy. Amongst other 
things was a glass case containing a portion of a 
broken 13 in. steel crank shaft, made by Krupp for 
the Peninsular and Oriental steamship Jeddo. The 
shaft was cut up into a number of specimens, and 
tested in order to ascertain the cause of breakage. 
Full particulars of these tests were published by 
us on page 240 of our fifth volume, and we need, 
therefore, merely remark here that these experi- 
ments demonstrated the superior importance of 
ascertaining facts, and of appealing to them instead 
of the costly, precarious, ond, with rare exceptions, 
unsatisfactory process of analysing and balancing 
conflicting opinions in our courts of law. In the 
present case witnesses prepared to depose to the 
steel being as ‘‘ brittle as glass” were to have ap- 
peared in behalf of the company, but, after repeated 
delays, were not forthcoming, so the manufacturer 
came off victorious. The appearance in court of 
specimens reduced 36 per cent. in length, would 
have proved that the so-called “ glass” was of a re- 
markable character. Another interesting feature 





was a collection of leather driving belts, some 





tanned according to the English mode, and others 
by the Swiss method. The results of testing proved 
the Swiss method of tanning to be greatly superior 
to the English. Altogether, a very interestin 

afternoon was passed at Mr. Kirkaldy’s works, ont 
much was shown to demonstrate the importance of 
testing the materials used in the constructive arts. 








THE CLIFTON TUNNEL. 

Tue city of Bristol has long been in want of 
docks suitable for the reception of large sea-going 
steamers, and a large dock is at present being con- 
structed at Avonmouth with a view to meeting this 
want. From the time that harbour works were first 
proposed at the mouth of the Avon it was clear 
that railway communication would be required, not 
only with Bristol, but with the railway system of 
the country. Several schemes were proposed and 
abandoned, but eventually the Clifton extension line 
was laid out by Mr. Brunlees, who is also engineer 
of the docks, This line serves the double purpose 
of connecting the new dock with the Great Western 
and the Midland Railways, and of giving these 
companies a passenger station at Clifton. 

e works of the line were begun last September, 
with Mr. G. James Morrison as resident engineer 
and Mr. Lawrence as contractor, and they have 
ever since been carried on vigorously. The rail- 
way is being constructed as a double line through- 
out, and the works along the whole length are very 
heavy, that of most interest being the Clifton Tunnel, 
which will be nearly a mile in length, through the 
mountain limestone under the Durdham Downs. 

The Clifton Tunnel is straight, and ison an incline 
of 1 in 64 throughout its entire length. No water 
has been met with, so that working down hill is 
just as easy as working up hill. A top heading is 
being constructed about 10 ft. wide and 8 ft. high, 
and the widening out of the tunnel is being carried 
on at some distance behind; the face of the full- 
sized tunnel being generally about 30 yards behind 
the face of the heading. 

At one point the work reaches within 50 yards 
of the side of a cliff, and at this point a gallery has 
been constructed from the face of the rock to the 
tunnel. A shaft has also been sunk at a point 
where the depth of the tunnel below the surface is 
124 ft., the distance from the point where the gallery 
meets the tunnel, to this shaft, being 1000 yards. 
The construction of the tunnel is also being carried 
on from each end, but it is clearly the construction 
of the 1000 yards in the middle which presents 
most difficulty. 

The Machine Tunnelling Company are carrying 
out the work with Captain Beaumont’s diamond 
drilling machine. The sinking of the shaft and the 
necessary preparations occupied a considerable time, 
so that only one machine is as yet at work, but it 
is acting in a way which satisfies every one who has 
seen it. The machine is used for boring holes in 
the face of the heading, the rock being removed by 
blasting. The enlargement of the tunnel to the full 
size necessary is done by hand labour in the usual 
manner. 

We have on former occasions described Captain 
Beaumont’s diamond rock drilling machine, but we 
may nevertheless repeat some particulars of it here. 
The drill proper consists of a hollow cylinder of 
steel about 3 in. long, 2} in. external diameter, and 
1} in. internal diameter. The end of this drill has 
8 diamonds set in it as shown in Fig. 1. The dia- 


FIG .| 





monds are black, and are nearly the size of peas, 
but of irregular shape. They are sunk in hollows 
cut in the solid steel, the metal being afterwards 
driven down with a punch. Four diamonds pro- 
ject a little on the outside of the drill and four 
project a little on the inside, and all project on the 
face. The drill is screwed on to the end of a 2 in. 
tube of a suitable length according to the depth of 
the hole to be bored, and this tube again is screwed 
to the end of asecond 2in. tube about 7 ft. long 
which last tube has a screw cut on the outside as 
shown in the sketch Fig. 2. 

The power is communicated to the shaft, A B, 
through the bevel wheel, C. This shaft, A B, 
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carries two toothed wheels, D and E, working into 
two other wheels, F andG. The boss of the former 
wheel carries a key which fits into a slot running 
the whole length of the screw, and the screw is 
thus carried round with the wheel, F. The boss 
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flexible tube for water 


of the wheel, G, carries a nut fitting the screw 
and this is carried round in the same direction 
as the screw, but as, from the difference in the 
sizes of the wheels, F and G, the nut makes one 
revolution in 20 more than the screw, it follows 
that the screw advances 1 thread for every 20 
revolutions. There are friction collars between the 
wheel, G, and the nut, so that in case of the drill 
meeting with any hard substance the feed becomes 
less or is stopped altogether. The drill is usually 
made to revolve at a speed of 200 revolutions per 
minute, and the feed is in general greater than 
2in. per minute. During the time that the drill is 
at work a constant stream of water is kept running 
through the tube into the hole to keep the drill cool 
and to wash away the powdered rock. 

It should be mentioned that the wheels, D and E, 
are attached to the shaft, A B, by means of clutches, 
so that either can be thrown out of gear. If the 
wheel, D, be thrown out of gear while the wheel, E, 
is made to revolve, then the screw advances quickly 
without turning. If the wheel, D, be made to turn 
while the wheel, E, is thrown out of gear the screw 
revolves and runs back quickly. 


in any direction, the motion being communicated 
from the crank shaft of an air engine through a 
number of bevel wheels. As the usual number of 
holes bored in the face of the heading is 24, it 
follows that 3 sets of holes have to be bored before 
the blasting commences, these are usually arranged 
as shown in the annexed sketch Fig. 3. The posi- 
tions of the holes are, of course, varied to suit the 
rock, but this sketch shows the principle on which 
they are arranged, according to the system which is 
being followed at present. 

The holes are bored from 3 ft. to 3 ft. 6 in. deep, 
and the boring of the holes and the subsequent 
blasting of the rock occupies 12 hours, and if 
necessary this could be repeated 12 times in the 
week, though as yet this has not been done in the 
Clifton Tunnel. 

It might at first sight appear that the speed of 





° ° ie) ° ° ° 
° ° ° ° ° ° 
° ° ° ° °o te 











tunnelling depended chiefly on the speed of boring 
the holes, and that if this latter could be increased 
the time required for constructing a tunnel would 
be much lessened. After a certain point, however, 
this is not so. 

In the case of a tunnel, say 2 miles long, being 
driven from the two ends, only without any shafts, 
it would be necessary, according to the system 
employed at Clifton, to bore 3 sets of holes each 
1 mile long. The total time — in boring 
would only be 66 days, so that if the speed were 
doubled the total saving would only be about a 
month, and, indeed, if the speed were raised to 
infinity the total time saved would only be a little 
over two months, a time scarcely worth considering 
in such acase. It follows, therefore, that nothing 
is to be gained by increasing the speed of boring the 
holes above the point reached by this machine. The 
only way in which the actual speed of construction 
of a tunnel can be affected is by the arrangement 
connected with the setting of the machine in posi- 
tion, and by the management of the blasting, 
matters which, in the case of the Clifton Tunnel, 
are being carefully attended to by Mr. Bell, the 
contractor’s engineer. 

The holes which are bored by the drills are about 
2} in. in diameter, and a core is left about ]} in. dia- 
meter. This core is easily removed, and the hole 
is then left beautifully straight and circular. Some 
difficulty is experienced in getting out the central 
piece of the heading. After this is done the 
remainder comes down easily. The explosive at 
present being employed is dynamite, which is found 
to answer much better than powder. The material 
through which the tunnel is being constructed is 
very hard, and the average rate of progress before 
the machine was started was 9} ft. per week, work- 
ing 24 hours per day, that is to say, 94in. per shift 
of 12 hours while the machine does 36 in. per shift 
of 12 hours, so that in cases where time is of impor- 
tance the value of the machine is enormous, In 
fact, with this machine it is possible to drive a tun- 
nel four times as fast as it can be done by hand. 
There was at first some difficulty experienced in 
setting the diamonds so as to keep them from 
breaking out, but this had been quite overcome 
before the machine was brought to Clifton. 

The air engine which drives the drill has one 
cylinder 12in. diameter and 12in. stroke, working 
at about 130 revolutions per minute with the air at 
about 40 lb. The air is compressed by a steam 
engine at the top of the shaft. The exhaust air 





The tunnelling machine carries eight of these 
drills, which are so arranged that they can be pointed 





from the boring machine ventilates the tunnel 
perfectly, and when the machine is not at work the 


compressing engine is employed to force down air 
to drive away the foul gas caused by the explosions 
of dynamite. 

The material from the tunnel is lifted to the 
surface by a winding engine. The shaft is fitted 
with slides and two cages. The rock is filled into 
tubs in the tunnel, and these are run on to the cages, 
and on arriving at the surface are pushed along tram 
roads and tipped into a quarry which happens to 
be close at hand. The larger blocks are used for 
building, while the smaller pieces are broken up for 
road metal. Altogether the Clifton Tunnel works 
present many points of interest to a visitor. 








PERUVIAN PROGRESS. 

Tue Republic of Peru, with a long stretch of 
western seaboard giving upon the Pacific, is bounded 
on the north by Equador, and on the south by 
Chili; it comprises an area of 431,500 square miles, 
380,000 of which are habitable, and has a popula- 
tion of 3,900,000, of which about 2,950,000 are 
Indians, or of mixed blood. From north to south, 
and following the contour of the coast line, the 
Andes extend, cutting off access to the interior, and 
rendering all means of communication to the 
various ports tedious and costly. 

Callao, the principal sea port of Peru, is situated 
in latitude 12 deg. 4 minutes south, and longitude 
77 degrees 13 minutes west, 8} miles westward of 
Lima, and about half a mile to the north of the old 
capital, which was destroyed in 1746. The popula- 
tion of Callao is a somewhat uncertain one, the 
number of transitory inhabitants being large, and 
fever frequently upsetting the census returns. From 
15,000 to 18,000 appears, however, to be a liberal 
average. The Bay of Callao bears traces of being 
the crater of an extinct voleano, from which even 
now proceeds occasional disturbances of the waters 
in the harbour, which become discoloured and fetid, 
whilst large quantities of sulphuretted hydrogen 
are evolved. The destruction of all the fish within 
the influence of this phenomenon, and the dis- 
coloration of white paint upon the ships in the 
bay, invariably attend the occurrence of the erup- 
tion. 

The harbour itself is large and commodious, and 
is entered by two approaches, one to the south by 
the Boqueron Channel, inside the island of San 
Lorenzo, and by La Punta, where the channel has 
a width of 2 miles. In the harbour the works for 
the mole and dock are being carried forward by 
Mr. Hodges, the engineer to the Victoria Bridge 
over the St. Lawrence. The concession for the 
undertaking was granted to a firm of Lima con- 
tractors, but under their care comparatively small 
progress was made, and in July, 1870, it was trans- 
ferred to Messrs. Brassey. The work is to be 
formed of concrete blocks, and sufficient plant is 
now in operation for turning out from 35 to 50) 
blocks a day. The average weight of these blocks 
is 8 tons, and they are 8ft. 2in. long by 4 ft. by 
3 ft. 34in. The mole and dock will cover an area of 
806,880 square feet, the works being 984 ft. by 
820ft. In addition to this, 490,000 ft. of shore will 
be reclaimed. 

So early as 185] a railway was built by a 
Peruvian company, and opened for traffic between 
Callao and Lima. While the terminus of the port 
is but 12 ft. above the sea leve!, that of Lima is 
480 ft. The same company constructed, in 1858, a 
line 9 miles long from Lima to Chorillos, a watering 
place greatly resorted to. The terminal station of 
this line at Lima is 485 ft. above the sea, and at 
Chorillos 337 ft. The tratiic on this line has, 
during the last few years, shown a very large in- 
crease, and the working expeuses have been reduced 
from 54 per cent. to 424 per cent., while the total 
receipts for 1870 were 38,000/. more than those for 
1869. This is explained probably by the fact that 
both railways were purchased by an English com- 
pany in 1865, and placed under English manage- 
ment. 

The deposits of guano are amongst the greatest, 
and are certainly the most accessible of the natural 
riches of Peru. Prominent amongst the sources 
whence the guano is derived are the Chincha 
Islands, a group of three situated in latitude 13° 
38' south, longitude 36°28' west, about 12 miles 
from the mainland, and 106 miles distant from 
Callao. The centre one of these islands is some 
140 acres in extent, and the deposits which ori- 
ginally existed upon the group was estimated at 
16,000,000 tons, worth about 208,000,000/. sterling. 





The Guanape Islands, about 8 miles from the coast, 
too, are rich in guano, and the following statistics, 
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supplied by Mr. Heaton, late British Vice-Consul 
of the group, will be found of interest. 
The dimensions of the north island are : 


ft. 
Length 3444 
Breadth ian = 2296 
and those of the south island: 
Length sil oo 2263 
Breadth - coe 7 1869 
Height of top of guano above the sea level 524 
393 


Height of base of guano in present working 

The distance between the north and south islands 
is 3060 yards. 

The supply on the north island is nearly ex- 
hausted, there being only 12,000 or 15,000 tons of 
guano remaining. On the south island there are 
still about 450,000 tons, 

The Macabi Islands are 60 miles north of the 
Guanapes, and 8 miles from the mainland of the 
port of Malubrigo. The shipment of the guano 
from these islands is comparatively easy, as the 
rocks are only about 90 ft. in height, and the top 
level of the guano is 330 ft. above the sea. There 
are now about 400,000 tons upon these islands. 

So lately as October last, investigations were con- 
ducted with regard to another group of islands off 
the coast of Lobos, near the port of Payta, and the 
report of the engineer is highly favourable, speak- 
ing as it does of deposits, at least equal in quality to 
those of the Chincha Islands, of immense extent. 

l"inally, we may mention the port of Mejillones de 
Bolivia, 34 miles south of Colija, the principal sea- 
port of Bolivia, where enormous quantities of guano 
exist, and which have not yet been touched, owing 
to a dispute of proprietorship between the Chilian 
and Bolivian Governments. These deposits will, 
however, soon be worked, as the question in debate 
is either arranged, or about to be settled. 

‘The export of guano commenced in 1836, when in 
the July of that year, a sample of 30 bags was con- 
signed to Messrs. A, J. Myers and Co., of Liverpool, 
for experimental purposes. In 1869, no less than 
520,722 tons were exported to various parts of the 
world, this country naturally being the greatest 
receiver, 168 ships having been engaged in the 
trade, and 191,522 tons having been consigned to 
the English market. France, too, was a great con- 
sumer of the guano, 141 ships having carried 113,700 
tons; China and Cuba were the smallest consumers, 
the tonnage being 2158 and and 3825 respectively, 
whilst Italy took but 6931 tons, and the United 
States 19,363 tons, In the following year these 
quantities were greatly altered, the United States 
having purchased 100,740 tons, and England and 
France 135,305 and 88,590 tons respectively. Ger- 
many, too, which in 1869 had purchased 78,947 tons, 
in 1870 imported only 17,173 tons, whilst a number 
of other countries whose names do not appear upon 
the list of the former year entered into the trade. 
The fluctuations are, however, far more strongly 
marked in the nine months ending September, 1871, 
when the trade from the islands stood as follows: 


Approxi- 








No. of | Registered t 
Destination. ships. tonnage. pe pechmeng 
of guano. 
| 
Great Britain 37 41,619 66,185 
Franco 13 11,348 13,320 
Germany 72 70,137 94,685 
United States 15 14,800 19,980 
Spain ll 10,253 13,841 
Mauritius 13 8,360 11,280 
Belgium ... 8 7,822 10,560 
Italy 1 653 880 


It will be noticed that the trade for 1871, shows 
a remarkable falling off, with the exception of Ger- 
many, to which the consignments were higher than 
for either of the two preceding years. 

So far as England is concerned, the diminution is 
explained by the fact that there were about 
£0,000 tons in store in April, 1871. 

‘The total exports from the various depéts during 
the past years, have amounted to 5,000,000 tons, 


and there remains an estimated reserve worth 
300,000,0007. if the foreign markets should not be 
closed against guano by the introduction of some 


other equally good and cheaper fertiliser, 

Railway engineers have been busy in Peru during 
the last ten years, apart from the short local lines 
from Lima to Callao, and from Lima to Chorillos, 
already mentioned, and works are being pushed 
forward rapidly to join the intérior with the sea 
coast, and so to open a means by which the inex- 
haustible mineral and vegetable products of Peru 


may be transported to the coast, a matter previously 
impossible. ‘The name best known in connexion 
with the Peruvian lines is that of Mr. Meiggs, the 
general contractor, and the chief work now in pro- 
gress is that of the Callao and Oroya Railway, a 
line which will join Oroya on the eastern side of 
the Andes, with the port of Callao, and thus opena 
direct communication with the interior. The total 
length of this line will be 156 miles, of which 46 
miles from Callao to San Bartolome were finished in 
October last, and the whole is to be completed in 
three years. At Oryoa there will be two branches, 
one running westward to the mining districts Cerro 
del Pasco, and the other towards the south to the 
Xanxa valley. If possible it is intended ultimately 
to extend the railway from Oroya to the River 
Amazon. The difficulties encountered upon the 
Lima and Oroya Railway have been very great, 
and the summit where it crosses the Cordilleras 
is 15,000 ft., the highest level yet attempted; to 
attain it very heavy work is encountered, and the 
greatest skill was requiredin laying out the line ; 
in one place the centre line doubles back over itself, 
where it runs through a tunnel many feet below. 
Near the summit level a viaduct 80 ft. in height will 
have to be built, sweeping round in a semicircle of 
394 ft. radius, and entering a gradient of 1 in 33.3. 
A similar gradient, with a curve of 350 ft. radius, 
occurs at the Varrugus viaduct upon the same line, 
illustrated by us in our number of April 12. For 
many miles the railway runs through mountains of 
naked granite, and the greatest variations of climate 
are encountered within a very short distance; at 
the sea coast there is perpetual summer, where rain 
is unknown, and the sky is always cloudless, but 
within a five hours’ journey the traveller passes into 
the region of eternal winter, where the barometer 
stands at 14 in., and the density of the air is 
greatly diminished ; this atmospheric condition, will 
involve considerable modification in the construction 
of the engines employed for working the summit 
sections, although no difficulty has yet been met 
with on the line further south, where a railway 
crosses the Cordilleras on its way to Lake Titicaca 
at an elevation of 12,000 ft. 

Further south, from the Port of Islay, inland, 
other lines of railway are in progress by the same 
enterprising contractor, who meets with invaluable 
assistance from Mr. W. W. Evans, of New York, 
the well-known American engineer. 

From Ilo to Moquegua, a line 61 miles long was 
opened in the latter part of last year, as well as 
another from Pacasmayo, on the coast, which, run- 
ning through Guadelupe and Magdalena, will termi- 
nate in Cajamarca, in the public square of which, 
Atahualpa, the last of the Incas, was murdered by 
the order of Pizarro, on the 29th of August, 1553. 


On the 1st of January, 1871, about 108 miles of 
railway, starting from Mollendo, at the sea level, 
and reaching Arequipa at an elevation of 7500 ft., 
were opened for public traffic. ‘The works and gra- 
dients of the line are extremely heavy, especially 
for the first 50 miles, varying from 1 in 25 to] in 
33, with a succession of sharp curves where the line 
winds around the 'fambo Valley. This Mollendo 
and Arequipa Railway was built at a cost of 
2,250,000/., and was the commencement of a 
system extending to Puno, for 220 miles eastward, 
for 80 miles south to Moquegua, whilst northward 
from Puno, an éxtension of 240 miles will reach 
Cuzco, in all, a length of about 650 miles. In ad- 
dition, a branch from the Arequipa line at La Joya 
is to run to Islay, 30 miles distant. The estimate 
for the railway trom Arequipa to Puno was about 
28,800/. a mile, and that for the other lines in pro- 
portion, for a single track, but probably these 
figures will be considerably exceeded, The city of 
Puno stands on the margin of the great lake of 
Titicaca, which lies on the east of the main trunk 
of the Andes, and steamboats have been sent up in 
small pieces, constructed, and launched upon the 
Jake, in order to ply upon it, especially to the 
town of La Paz, which formerly stood on the 
southern borders of the lake, but which now, owing 
to the receding of the water, is 10 miles inland, 
a distance which can be easily traversed by a rail- 
way. 
Of the nitrate districts of the province of Tara- 
paca, and the railways and works connected with 
the production and manufacture of this mineral, we 
may speak on a future occasion, Of late years it 
has assumed vast proportions, employing a large 
number of people, and forming one of the most in- 
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A Pocket Dictionary of Technical Terms used in Arts and 
Manufactures. English, German, and French. Abridged 


from the Technological Dictionary of Rumpf, Mothes, and 
Unverzagt. With the addition of Commercial Terms. 
London: Triibner and Co., 1872. 

Dictionnaire de Poche technologique pour U Industrie et le 
Commerce. Francais, Allemand, Anglais. Extrait du 
Grand Dictionnaire technologique en trois langues de 
MM. Rumpf, Mothes, et Unverzagt, et contenant un grand 
nombre de termes appartenant 4 la matiére commerciale, 
ainsi que les dénominations des divers articles portés aux 
tarifs des douanes. Londres: Triibner et Cie., 1872. 
Technisches Taschenwérterbuch fiir Industrie und Handel 
Deutsch, Englisch, Franzésisch. Bearbeitet nach dem 
von Rumpf, Mothes, und Unverzagt herausgegebenen. 
Technologischen Wérterbuche, vermehrt durch kaufmiin- 
nische Ausdriicke und die Waaren-Benennungen der 
Zolltarife. London: Triibner und Co., 1872. 

As its title shows, this work is an abridgment of a 
larger dictionary published some two or three years 
ago, with the addition of terms used in commerce. 
At the end of the preface to the original work, we 
are told that ‘to the technical man, to the manu- 
facturer, and to the merchant, the work will be- 
come indispensable in his private study of foreign 
literature; in his correspondence on scientific or 
commercial subjects with foreign countries, he will 
find it asafe and sure guide.” The abridged edition 
now before us is intended to be ‘‘ a welcome travel- 
ling companion to the man of science, and a useful 
guide to the merchant and manufacturer, as it con- 
tains precisely those expressions which cannot be 
dispensed with in active business pursuits, and 
which yet are omitted from all other dictionaries.” 
We do not hesitate to record it as our deliberate 
opinion that the performance is in no respect equal 
to the promise. But stay, our assertion is a little 
too sweeping. The editor alleges that his book 
contains certain indispensable words which “are 
omitted from all other dictionaries.” We hasten 
to admit that, so far as our knowledge goes, his 
book does contain words, whether indispensable or 
not, ‘‘ omitted from all other dictionaries.” Such 
are ‘‘ wive strind,” ‘“ nivelling plummet,” ‘ Prus- 
sian acid,” ‘‘eearth flachs,” ‘‘annaline,” (query 
aniline), ‘‘ anthephelic milk,” ‘* Arabic gum matter,” 
‘baking engine,” ‘balance shest,” ‘ bergamots 
essence,” bihydroguret of carbon” (query “ car- 
buretted hydrogen”), ‘* code oil” (query “‘ cod-liver 
oil”), ‘‘ grubstone mortar,” ‘‘ cretaceous acid,” “‘ con- 
duit of pipes,” ‘‘ cul-de-sac station” (query ‘ ter- 
minus,” or ‘terminal station”), ‘‘ diagometer,” 
‘‘ ebonist” (query ‘‘ cabinet-maker”), ‘‘ ferrocyan- 
odide of potassium,” ‘‘ force axle-tree,” ‘ friction 
cluth,” ‘‘ breeche slings” (query ‘‘ braces”), ‘‘ trans- 
portable gas for roasting on a spit,” and hundreds 
of others. 

Anything like a regular review of such a book is 
impossible, and we can only notice a few points 
which occurred to us on turning over the leaves. 
The author has some sort of notion that ‘‘ capstan” 
and ‘‘ capstern” are two different things, and simi- 
larly he draws a fine distinction between ‘‘ windlass” 
and ‘“‘windlace.” It is provoking to see how he now 
and then goes round and round, and yet misses the 
word after all. For instance, ‘‘ parallel motion” is 
omitted, although we find the very unusual “ bridle 
rod,” and ‘radius bar of the parellelogram of 
Watt.” After this we must not expect to see “link 
motion,” although coulisse de Stephenson occurs in 
the French part. We miss “lagging” in the sense 
of a covering for boilers or steam cylinders, and 
‘‘ traverser,” but in the German part, under Schic- 
bebtihne, we find ‘travelling platform, traverser, 
sliding platform.” If not absolutely incorrect, the 
first and last of these equivalents are unusual, and 
‘“‘ traverser” would have satisfied every reasonable 
‘technical man.” We do not pretend to any 
special knowledge of commercial terms, but it occurs 
to us that ‘ brutto weight,” and “brute weight” 
have rather aforeign sound. One might reasonably 
look for ‘** slaughter-house,” but no such word ap- 
pears. We referred to the French division for 
abattoir, and for the more antiquated doucherie. 
Neither werd to be seen, and schlachthaus is not in 
the German division, but in the English part we 
find “‘ butchery” (an entirely obsolete word in the 
sense of ‘‘shambles”), and following it a string of 
German equivalents, and one French, viz., boucherie, 
but not abattoir, a term which occurs even in many 
English dictionaries. The English for dame jeanne 
(which means a “‘carboy”), is given as “ glass 
balloon put in a basket.” At this moment we are 








teresting of the Peruvian industries. 


using a ‘‘ pen-handle,” and our carte-de-visite, oF 
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visiting-card (we are not sure which is meant), ap- 
pears as ‘‘ visit-cart.’”’ We draw a cork (or “ cork 
stopple,” as the author prefers to call it), by the 
aid of a ‘“bottle-screw.” The keyboard of a 
musical instrument is a “ claviatary,” and the pedals 
of an organ are known as ‘‘ foot keys.” Much space 
is wasted by giving a whole string of synonymous 
references, the compiler being apparently unaware 
that they are synonymous. Thus some of the 
chlorides are given under ‘ chloride,’’ others under 
‘‘muriate,” some, again, under ‘ hydrochlorate,” 
whilst a few appear under all three heads, 

We have already devoted more space to the book 
than it merits, and the catalogue of blunders and 
omissions might easily be extended to several 
columns, The editor of the present work is Dr. 
Oscar Mothes, the author, by the way, of a very 
excellent German dictionary of building and archi- 
tecture. If he will only take our advice and discard 
all the useless‘and obsolete terms relating to arche- 
ology, ecclesiology, popular botany, defunct systems 
of chemistry, and provincial mineralogy, he will 
have taken the first step towards producing a 
really serviceable book. He must then get rid of 
all mistranslations, remembering that in matters 
literary, as in everyday life, ‘‘two wrongs don’t 
make one right.” ‘The type though small is ex- 
tremely distinct, and the printing is very good. 
In spite of its many faults we can honestly say 
that for the size this dictionary is the best we have 
ever seen. 





FOREIGN AND COLONIAL NOTES. 


Mr. Bateman at Buenos Ayres.—The final decision of the 
Argentine Government with regard to Mr. Bateman’s port 
scheme is now known. It is wholly rejected. Messrs. 
Lezica, Lanuz, and Fynn, have offered to make a good port 
at their own expense free of all charge to the Government, 
and it appears that their proposal has been accepted. 


Argentine Railways.—Mr. Rumball is advancing with the 
works of the Flores extension of the Southern Railway of 
Buenos Ayres. Satisfactory progress is also being made with 
the East Argentine Railway, the earthworks of which are 
now completed as far as Agin Chico, while a considerable 
number of bridges and culverts have also been finished. 


Pittsburg Water Supply.—The Pittsburg (Pennsylvania) 
City Council has authorised the construction of new water 
works for that city at a cost of 3,000,000 dollars. The works 
are to be constructed on Brilliant Hill, on the banks of the 
Alleghany river, about seven miles from the city. 


Copper Mining in Canada.—Copper is said to exist in con- 
siderable quantities in the province of Quebec, but from want 
of capital comparatively little progress has hitherto been 
made in working it. Some Scotch capitalists have lately 
turned their attention to this source of wealth; they have 
purchased what is known as the Acton property—a copper 
mine which has been worked with some success by the Hon. 
Mr. Huntington, and they expect within six months to be 
producing 2000 tons per month of selected ore. 


Coal in South America.—Letters from Cordoba state that 
two fresh coal-fields have been discovered in that province of 
the Argentine Republic. Important discoveries of coal have 
also been made along the Gulf of Aranco, particularly on 
both banks of the Carampangue river, near its mouth. The 
coal is considered to be of good quality, and it is certain to 
be in great demand, as coal is extremely dear in Chili. 


A Sign of the Times.—It is stated that in consequence of 
the great increase which has taken place in the price of iron, 
the extension of the Cape Cod Railroad (U.S.), from Well- 
fleet to Provincetown will be abandoned until another year. 
The grading of the road will, however, be completed this 
summer, in accordance with contracts entered into. 


Moisie Sand.—A factory for converting Moisie sand into 
steel by Labrecheviger’s process is approaching completion 
in the province of Quebec, Canada. The factory will be 
under the charge of an experienced Scotch manager. 


Valparaiso Mole.—A Chilian government engineer, charged 
with the construction of a grand mole about to be built at 
Valparaiso, will shortly take his departure for Europe. .The 
object of this official’s European voyage is the purchase of 
materials, &c. 


_ Another Mississippi Bridge.—A contract has been entered 
into for the construction of a bridge across the Mississippi 
at South-street, St. Louis, at a cost of 4,000,000 dols. The 
bridge is to have a double track railroad and carriage way, 
and it is to be completed within two years. 


A Direct Cable to Brazil.—Serious proposals for the sub- 
mersion of a telegraphic cable from Portugal to Brazil are 
stated to have been forwarded to Rio de Janeiro for the con- 
sideration of the Brazilian Government. 


Telegraphy in Western Australia.—The extension of a 
telegraph wire to the eastern and southern districts of 
Western Australia appears to be a boon duly appreciated by 
the colonists. During January the number of messages 
transmitted was 683, and in February 803. 


New Zealand Railways.—The demolition of Fort Brito- 
mart, the first fort in New Zealand, is being proceeded with 
under a contract taken by Messrs. P. Jones and Co. The 
Auckland and Waikato Railway station will occupy the site. 
Mr. S. Roland Garrett has been appointed assistant to Mr. J. 
Stewart, C.E., the resident engineer on the Waikato Rail- 
way. The works on the Kaipara Railway, in the Province 








of Auckland, are being rapidly pushed forward by Mr. 
Edgar, the contractor. 


Chesapeake and Ohio Railroad.—Mr. Whitcomb, chief 
engineer of the Chesapeake and Ohio Railroad, has just 
made a tour of inspection of the whole line. He reports that 
the works are progressing well, and he promises that the 
ears shall run through from Richmond to Huntington—a 
new city on the banks of the Ohio—by the middle of Octo- 
ber. Great things are anticipated from this Chesapeake and 
Ohio line, which will, it is affirmed, “create a new Virginia.” 








NOTES FROM THE SOUTH-WEST. 

Gas at Swansea.—The ratepayers of Swansea have pro- 
tested in public meeting against a proposed addition of | 3d. 
per 1000 cubic feet to the price of gas at that town. The 
advance would make the price 3s. 9d. per 1000 cubic feet. 


The Marquis of Bute’s Quarrymen.—The men employed by 
the Marquis of Bute at the Pwllypont quarries, near Caerp- 
hills, numbering over 100 persons, struck work on Friday. 
The nine-hour limit was recently conceded to them, but their 
wages were reduced in a corresponding ratio. They appeared 
satisfied for the time, and continued at their work until 
Friday, when they demanded increased pay, and, without 
giving any notice, struck. 


Newport Dry Dock.—This fine dock will be opened June 3. 
There will be a banquet on the occasion. 


Advance in the Price of Coal.—Great dissatisfaction has 
been occasioned at Mountain Ash by a further advance in 
the price of coal. Before the recent advance in colliers’ wages, 
coal used to be delivered by the haulier at private houses 
at 10s. per ton; but the same quantity cannot now be pur- 
chased for less than 17s. 6d. per ton. 


The Effects of Gauge Conversion.—A rapid increase in the 
Psa og Sed coal carried by the Great Western Railway from 
South Wales to the metropolis is anticipated as one of the 
results of the recent change of gauge. It is also expected 
that the addition to the company’s revenue from this source 
alone will more then cover the annual charge for interest on 
the entire cost of the conversion which has been carried out. 








NOTES FROM THE NORTH. 
Guaseow, Wednesday. 

Glasgow Pig-Iron Market.—The pig iron market got a 
little easier on Wednesday and Thursday last, and closed for 
the week on the latter day at 95s. cash, Friday being ob- 
served as the Queen’s birthday. A firmer feeling prevailed 
on the resumption of business on Monday, 95s. 6d. cash 
being obtained at the opening, and a gradual improvement 
took place, closing at the best, buyers offering 95s. 73d. cash 
and 96s. 3d. one month. Yesterday’s market opened at 
95s. 103d. cash, advanced to 96s. 3d., receded to 96s. again, 
and closed with buyers at that price, and 96s. 6d. one month, 
sellers asking lid. per ton higher. To-day’s market has 
been steady; business done 95s, 10}d. to 96s. cash, buyers 
95s. 11d., sellers 96s. The following quotation for makers’ 
No.1 iron : Coltness, 118s. ; Gartsherrie, 115s. 6d. ; Summerlee 
and Langloan, 115s.; Glengarnock, 114s. ; Calder, 112s. 6d. ; 
Shotts, Carron, and Carnbroe, 110s.; Shotts No. 1 Bessemer 
pig 130s., No. 3, 125s. Last week’s shipments were: 
foreign, 13,576 tons; coastwise, 5232; total, 18,808 tons; 
corresponding week last year, 20,200 tons. The demand is 
still large upon the stocks in the public stores, and the de- 
mand generally is also large.. There has not yet been any- 
thing in the shape of an ironstone famine in Scotland, but 
prices are certainly high where any iron-making firms have 
to buy stone for ordinary consumption. This fact is illu- 
strated by the case of a prominent firm having to pay no 
less than 27s. 6d. per ton for Scotch ironstone. 


The Coal Trade.—This branch of industry is in a condition 
of great activity, owing to the large demand that exists, but 
the miners are acting very foolishly in not applying them- 
selves diligently to their work while they have an opportunity 
of making something to lay by for “a rainy day.” The 
short time system generally prevails throughout the mining 
districts, and in many instances unusually good wages are 
made for working a very short day. Employers would not 
object so much to the short time system if the men would 
only work during the ordinary working days, instead of hav- 
ing one or two “Sait Mondays” in each week, as is too 
generally the case. Next Monday there is to be a great de- 
monstration at Stirling, the chief movers in the matter being 
the Fifeshire and Clackmannanshire miners, as it is to be the 
celebration of the second anniversary of the short time system 
in those two counties. Large numbers of men from the 
west-country mining districts are to take part in the demon- 
stration. 

Proposed New Railway in Dumfriesshire —A proposal 
which was made several years ago, for the construction of a 
single-line railway to Glencaple Quay, 5 miles south of 
Dumfries, has again been put forward. The route now sug- 
gested is somewhat circuitous—round by Noblehill, and 
skirting Lochar Moss—but the cost will thus be less than if 
a more direct track were followed. By means of such a rail- 
way the shores of the Solway would be brought within easier 
reach of the town of Dumfries, and it is anticipated that 
merchants, with this convenience, would be encouraged to 
build villas for summer or permanent residence in the plea- 
sant neighbourhood of Glencaple. 


The Caithness and Sutherland Railways.—Ground was 
broken last week at the Wick end of the Caithness and 
Sutherland Railways, the contractor, Mr. Mackenzie, cutting 
the first sod. Mr. Mackenzie is also the successful offerer for 
the Watten section of the railway. The contractor for the 
Bilbster section also commenced operations last week. 


Great Fall of Granite at Dalbeattie—On Wednesday 
last, one of the well-known Dalbeattie Granite Quarries, 
belonging to Messrs. Shearer, Smith, aad Co., a most interest- 
ing fall of granite rock took place. This quarry is known as 
No. 2 Craignair, the one in which the Great Basses Light- 


house (lately completed by the Trinity Board on the danger- 
ous rocks south of Ceylon) was e ted .so fully. 
Between 4000 and 5000 tons of fine blocks were ee by 
the shot, some of the blocks weighing upwards of 200 tons, 
and all solid and of good colour. So far as solidity and 

uality of rock are concerned, this fall is one of the finest 
that has occurred in the Dalbeattie district for a long time. 
The appearance of the face of the quarry after the blast is 
excellent, and gives promise of an equally good fall when- 
ever required. 


New Harbour at Cruden, near Peterhead.—An order has 
been issued by the Board of Trade in favour of the Earl of 
Erroll for the construction of a harbour at the village or 
ward of Cruden, in the neighbourhood of Peterhead. The 
harbour works are to consist of a south breakwater, 500 ft. in 
length; and a west breakwater, 520ft, long. Three qua 
walls are to be erected, and a proper access to the south 
breakwater and quays. 


Dundee Harbour Works.—The Works Committee of the 
Dundee Harbour Board have resolved to accept the offer of 
Mr. George McFarlane, Dundee, to furnish a new caisson for 
the entrance to Camperdown Dock, at the price of 47251, 
the present caisson being required for the entrance lock of 
Victoria Dock. They have also resolved to accept the offer 
of Messrs. Gwynne and Co., London, to furnish and erect 
the pumping machiney for the New Graving Dock at 22807. 











NOTES FROM SOUTH YORKSHIRE. 
SmEFFIELD, Wednesday. 

Water Supply of Penistone.—A public meeting of the 
inhabitants of Penistone and Thurlstone was held on Thurs- 
day evening last, to consider the question of water supply 
for those places. Mr. Hinchcliffe, in response to a call from 
the chairman, laid before the meeting a scheme which, he 
stated, was looked upon favourably by Mr. Charles Sacré, 
engineer to the Manchesten, Sheffield, and Lincolnshire Rail- 
way Company. It was to collect the water in a reservoir at 
Hazlehead—900 ft. above the level of the sea, and 50 ft. above 
their highest building—and to convey it thence by a line of 
pipe alongside the Manchester, Sheffield, and Lincolnshire 

ailway to the point where required for distribution. A 
committee was appointed to consider the question in its 
various aspects. 


The Parkgate Iron Company.—The annual meeting of the 
Parkgate Iron Company, Parkgate, near Rotherham, was 
held to-day. The directors’ report states that the works and 
machinery have been maintained in an efficient state, and 
the whole cost of relining and enlarging the old blast furnace 
at Parkgate has been written off, together with a consider- 
able sum of the new blast furnace, which has been built at 
the Holmes. The work in connexion with the new blast 
furnace plant at Parkgate has been carried out as indicated 
in last year’s report, and the whole will be in full operation 
in a very short time. No bad debts have been made during 
the year, in which the gross profits have been 33,4431. 1s. 2d., 
and after writing off 20007. for depreciation on plant and 
buildings, adding 10007. to the reserve fund, and 1000/7. for 
directors’ salaries, a balance of 29,443/. 1s. 2d. remains for 
dividend, which, with 1974]. 8d. brought forward from last 
year, makes an available sum of 31,417/. 1s. 10d. Out of this 
the directors recommend a dividend of 10/. per share, free of 
tax, 3/. of which was paid on December Ist last. The directors 
report that they have been invited to inspect the Danks 
patent puddling furnace, and have done so, but have as yet 
taken no action thereon. ‘he report was adopted by the 
meeting. 


Derbyshire Institute of Engineers.—At the general meet- 
ing of the Chesterfield and Derbyshire Institute of Mining, 
Civil, and Mechanical Engineers, to be held on Thursday 
evening, Lord Edward Cavendish will preside, and, after the 
annual business has been transacted, discussion will be re- 
sumed on Mr. Birkbeck’s paper on “ Coal-Washing Ma- 
chines,” on Messrs. McDermott and Jones’s paper on 
** Machinery for Coal-Getting,” and on “ Electric Communi- 
cation in Pits,” by Mr. Radcliffe. A paper is also promised by 
Messrs. G. H. Wright and R. F. Martin (Batsington Col- 
lieries and the Butterley Iron Works) on “ The Future of 
Mining Institutes.” We hope to give a précis of the more in- 
teresting of these next week. 


Proposed New Railway Station at Neepsend, near Shef- 
field.—For a long time = the inhabitants of the large 
northern, or rather north-western part of Sheffield, have 
greatly desired a station on the Manchester, Sheffield, and 

incolnshire Railway, at or near Neepsend, in order to save 
themselves the long distance to the Victoria Station. With 
this end in view a deputation was appointed, introduced by 
Sir John Brown (a director of the rag ve U to meet Mr. 
Underdown, the general manager, Mr. Bradley, superinten- 
dent of the line, &c., at or near the proposed site. This has 
accordingly been done, and the deputation retired with an 
assurance from Mr. Underdown that the matter should havo 
the company’s best consideration. 


Alterations and Extensions in South Yorkshire.—Messrs. 
Gray and Co., of the Albion Wire Mills, Sheffield, are, I am 
informed, putting down a third wire-drawing mill. The 
firm, who are doing a heavy business in telegraphic wire 
with Government and other large undertakings have already 
two mills in work—one is driven by a 60 horse power con- 


densing beam engine, and the other by a 50 horse power! 
Their No. 1 rolling mill has two | 
trains of rolls, one 8in. for wire, and a 14in. for bar steel | 


high-pressure engine. 


iron. This mill is driven by a pair of horizontal engines of 
120 horse power. 


Meeting of Proprietors of Steam Hngines and Wheel 
Power.—A special meeting of the above was held on Monday 
in the Cutlers’ Hall, Sheffield—the Master Cutler in the 
chair. It was resolved that coal be paid for by tenants, and 
that the rents of grinding troughs be increased—light ones 





to increase 3d., and heavy ones 6d, each. 
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ANNULAR SPACE FEED 


WATER 


HEATER. 


CONSTRUCTED BY MESSRS. WALLIS AND STEEVENS, ENGINEERS, BASINGSTOKE. 


Ws illustrate, above, an arrangement of feed water heater 
patented by Messrs. Wallis and Steevens, of Basingstoke, 
and applied by them to their portable engines. The heater 
consists of a casting, K, of the cross section shown in Fig. 2, 
fixed longitudinally by the side of the boiler with a slight 
dip towards the front end, and connected at B, with the 
exhaust pipe by a suitable branch. The exhaust steam 
entering by this branch traverses the heater from end to end 
and passes through the outlet, C, to the blast nozzle in the 
chimney, that portion which is condensed being drained off 
at H, into the feed tub. The feed-water, on the other hand, 
is delivered by the pump through the inlet pipe, I, and that 

rtion which is required for the boiler traverses the tubes, 

*, of the heater, finally passing off through the pipe, J, and 
entering the boiler through a check valve. The pump is 
always kept full on, the excess of the water delivered by it 
beyond that required for the boiler being led back into the 
feed tub through a pipe connected to the inlet chamber at A, 
this pipe being fitted with a regulating cock. It follows from 
this arrangement that the return water does not traverse the 
heater. 

The tubes, F, through which the feed water passes are, it 
will be noticed, each traversed by a rod, G, these rods being 
maintained in a central position in the tubes by their ends 
entering suitably placed sockets formed in the end covers, 
E, of the heater. By the insertion of these rods the water is 
caused to flow through narrow annular spaces in direct 
contact with the heating surface, while by the removal of 
the rods the interiors of the tubes are left clear for cleaning. 

The currents of steam and water, it will be noticed, flow 
in opposite directions, and the heater is altogether a very 
compact and efficient one. The semi-portable engine shown 
by Messrs. Wallis and Steevens at the International Exhibi- 
tion, and employed there in driving the Marinoni press by 
which The Echo is printed, is fitted with one of the heaters 
we have been describing, and a few days since we had an 
opportunity of testing its action. With feed full on the 
water was delivered at a temperature of from 196° to 200°, 
this temperature being measured by inserting the bulb of 
the thermometer in a recess formed in the cover of the de- 
livery chamber of the heater. 


PRIVATE BILLS IN PARLIAMENT. 

Tue Private Bill Committees reassembled on Tuesday 
after the Whitsuntide recess. The preambles of the follow- 
ing unopposed Bills were proved, viz: Louth and Lincoln 
Railway, Midland Counties and Shannon Junction Railway, 
Hemel Hempstead and London and North Western Railway, 
Teign Valley Railway, Alcester Railway, Bristol Port and 
Channel Dock, Crystal Palace and South London Junction 
Railway, Dunmanway and Skibbereen Railway, Aberdeen 
District Tramways and the London and ~ yd Railway 
Bills. The opposition to the Continental Communication 
( Newhaven and Dieppe) Bill was withdrawn. The preamble 
was proved of the Tivyside Railway Bill and costs awarded 
to the promoters. This isa Bill to incorporate a company 
for onlieg a railway from the Carmarthen and Cardigan 
Railway at Liandyssil ts near Newcastle Emlyn, to enable 
the company to enter into working and traffic arrangements 
with the Great Western and Carmarthen and Cardigan 
Railway Companies, and to run over and use the Carmarthen 
and Cardigan Railway. The length of the proposed line is 
6 miles 61 chains, and the capital proposed is by shares 
46,000/. and by loan 15,333. The evidence was concluded 
in the cases of the Glasgow Corporation Tramways and 
Glasgow and District Tramways Bills. All the Committees 
adjourned over the Derby-day. 

On reassembling yesterday the preamble of the Carlisle 
Citadel Station Bill was proved conditionally, that is, provided 
the Station Committee will consent to a fair representation 
on the management of the companies who are to be called 
upon to contribute to the expense of the scheme. The pro- 
moters took until to-day to consider the course they should 
pursue. In the cases of the Glasgow Corporation Tramways 
and the Glasgow and District Tramways, the preambles were 
not proved. 





Tas Institution oF Crvit Eneineers.—According to the 
returns furnished by the Exhibition authorities, 1614 ladies 
and gentlemen availed themselves of Mr. and Mrs. Hawksley's 
invitation. Of that number about 600 were members of the 
different classes of the Institution, and the remainder were 
visitors, the greater proportion being ladies. 


Nova Scorray Coat.—The extraction of coal is slowly in- 
creasing in Nova Scotia. The extraction of 1868 amounted 
to 453,024 tons ; that of 1869, to 511,794 tons; that of 1870, 
to 668,276 tons; and that of 1871, to 596,418 tons. There 
was thus an increase in 1871 over 1868 of 142,794 tons. 
Nova Scotian coal-mining is still, however, quite in its 
infancy. 





NOTES FROM GERMANY. 
Bonn, May 27, 1872. 
AvTomMATic GASLIGHTS. 

Proressor KiinkERFUEs, astronomer to the Royal Uni- 
versity of Gottingen, is the inventor of a very ingenious 
arrangement for automatic gaslights, which light themselves 
simultaneously, the only agent brought into play to this 
effect being the pressure of the gas and its regulation by 
means of the main cock. This system is successfully in- 
troduced to the house of the German Imperial Parliament, 
and was first tried with the street lamps of the Kornmarkt 
and the Weender street and chaussée at Gottingen. The 
arrangement will be easily understood by reference to the 
subjoined sketch. A cylindrical glass vessel, A, with per- 
forated bottom, is screwed upon a brass gaspipe, which is 
prolonged by a lead cylinder, B, the latter being closed at 
the top and covered by an inverted glass cylinder, D, with 
which it communicates through small holes. The glass 
vessel bears a cover of brass endiny in a gaspipe and the 
burner, E, which communicates with the interior of the 
vessel by means of the bell-shaped lead cylinder, C, 
which incloses the lead pipe, B, and glass cylinder, D, 
reaching considerably below the latter. If now the vessel is 
filled with any liquid, so that the bell-shaped part of C is 
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perfectly covered, this liquid will stand equally high outside 
and inside of the glass cylinder, D, and interrupt the com- 
munication between the inlet gaspipe and the burner. If, 
however, the main cock be opened, and the pressure of the 
gas allowed freely to play, the gas will enter the glass 
cylinder, D, through the small holes, and press upon the 
liquid inside the latter, so much, that it escapes from under 
that cylinder and now, outside of it, communicates with the 
burner. When the gas is turned off, and the pressure 
ceases, the liquid will immediately rise again by the 
action of the atmosphere which, through the opening, 
d, in the cover, presses upon the surface of the liquid 
outside the lead cylinder, C. It will be seen, that 
by this arrangement it is easy to admit the gas to as 
many burners as may be desired, and to shut it off simul- 
taneously by only turning the main cock, and by regula- 
ting the pressure. The nex’ thing is to light all flames 
simultaneously, and this is done by electricity, each appa- 
ratus acting as its own battery. For this purpose a disc of 
carbon, 6, is fixed upon the bell-shaped part of C, and at 


some distance apart, and isolated by glass, the disc, c, made | pl: 


of zinc, which by the insulated conductor, ¢, and a wire, /, 





communicates with the top of the burner through a thin 
piece of platinum wire. The liquid, with which the vessel 
is filled, consists of a mixture of 18 parts of water, 4 or 
sulphuric acid, and 3 of bichromate of potassium, the vessel 
containing only such a quantity, that when the gas is off, the 
liquid does not touch the zinc disc. When, however, the gas 
is turned on, it presses the liquid downwards inside the bell, 
C, until it rises outside to the level of the zinc disc, when 
the circuit is closed. A galvanic current is instantly pro- 
duced, and passing through the thin platinum wire, the 
latter becemes red hot, in consequence of the resistance 
which it offers to the current, and lights the gas hitherto 
escaping unburnt from the burner, E. This very simple 
and ingenious contrivance answers very well in all closid 
buildings ; how it will do for regular street lights, and in 
all, particularly cold, weathers, is another question, and can 
only be learnt by prolonged experience. 


Meteoric Iron. 

When Professor A. Nordenskjéld, of Stockholm, the 
well-known geologist and Arctic explorer of Spitzbergen and 
Greenland, in the summer of 1870, visited the basaltic 
regions, he had the great luck to discover some enormous 
masses of metallic iron embedded in the basalt rock, which 
far surpassed the famous mass of meteoric iron, found by 
Pallas on the river Jenisey, in Siberia, as well as those of 
Olumba, in Peru, Bendego, in Brazil, and from the Red 
River, in Louisiana. In 1871 a vessel was sent by 
the Swedish Government expressly to fetch these large 
masses, aud in autumn last year they arrived safely at 
Copenhagen and Stockholm. One block, of nearly 2 metres 
diameter, weighed about 50,000 Ib., another of 1.3 and 1.7 
metres, about 20,000 lb., and a third conical lump, of 1.15 
and 0,85 metres, about 90001b. while, besides twelve other 
lenticular pieces weighed 1584]b. together. In his book, 
** Redogiirelse fér en Expedition till Grénland, ar 1870,” 
Professor Nordenskjéld, besides his discoveries of cretacean 
and tertiary formations, describes the extraordinary circum- 
stances under which this meteoric iron is found. Upon the 
large island of Disko, rises to a considerable height close to 
the shore, between the Laxe and Disko Bay, the basaltic 
mountain of Ovifakfjell, and the shore at its foot, between 
high and low-water mark, is covered with boulders of ba- 
saltic, granitic, and gneissic rocks, embedded in a magnetic 
sand. Out of the latter sticks up a ridge of basaltic rock, 
which contains firmly imbedded lenticular masses of metallic 
iron, and not far from it the above-mentioned blocks were 
found as loose boulders, the largest only 16 metres distant 
from the basalt rock, so that there is no doubt that they 
also were originally embedded in the latter, and only libe- 
rated from their matrix by the decomposing action of the 
atmosphere and of the sea water. The iron of Coifak has 
the general properties of meteoric iron, and if polished and 
etched with diluted acids, it shows the characteristic 
Widmanstiatten designs. It is very brittle, and crystalline, 
but that which was taken from the basalt dyke was more 
soft, and had a more fibrous fracture. Very remarkable is 
its contents of chlorine, and the great quantity of carbon, 
if they are really original, and not introduced by the sea 
water, which is highly probable, as the iron oxidises 
rapidly, and gives off chloride of iron in damp air. Three 
specimens, analysed by Nordenskjéld, Nordstrom, and 
Lindstrom, had a specific gravity of 6.36, 7.05, and 6.24, 
and contained : 
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besides small quantities of silicate minerals. The most 
interesting feature was that No. 2, dissolved with chloride 
of copper, left 4.79 per cent. of carbonaceous residue, con- 
sisting in its pure state of 63.6 carbon, 3.4 hydrogen, and 
33.0 oxygen, and resembling an organic substance in every 
other respect. However, it may be doubtful whether it 
was not derived from the sea. Professor Nordenskjéld 
contends that this iron, though partly found imbedded in 
basaltic rock, must be considered as not of terrestrial but of 
meteoric origin, and that a great fall of meteoric iron took 
ace in these northern latitudes when the basaltic erup- 
tions occurred here during the Eocene period. 
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THE ROOT BOILER TESTED AT THE FAIR OF THE AMERICAN 





SECTIONAL ELEVATION 


TESTING STEAM BOILERS. 


Report of the Committee appointed to Test Steam Boilers 
at the American Institute Exhibition, 1871. 
(Continued from page 341.) 

Tue Root boiler was first connected with the condenser, 
and its trial commenced November 10th. But it was found 
that the boiler could furnish more steam than the safety- 
valve through which the steam was intended to blow off into 
the condenser, could pass. It became necessary, therefore, 
to allow the steam to pass directly through a stop valve into 
the condenser. This interrupted the trial for the day, and 
advantage was taken of the opportunity thus offered to 
remedy all of the minor defects that had been discovered. 

On November 12th the trial of the Root boiler was made 
without mishap, continuing through 12 hours, as pro 3 
on the 14th, the Allen boiler was tried, on the 15th, the 
Phleger, and on the 16th; the Lowe. After a series of mis- 
haps, the Blanchard boiler was also finally tested success- 
tally on November 21st. 

e annex the record, given by the logs; and before pro- 
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FRONT VIEW 


ceeding to discuss these results, will give a brief description 
of the competing boilers. 


Description of the Root Boiler.—(See engravings above.) 

This boiler consists essentially of 80 wrought-iron tubes, 
each 4 in. diameter, and 9 ft. long. These tubes are set in 
brickwork, at an angle of about 30° from the horizontal. 
The tubes are connected together by the system of triangular 

lates, and crowfeet represented in Figs. 1 and 2, the joints 
ne formed by the aid of rubber grummets. The boiler 
has a steam drum, 18 in. in diameter, and 6? ft. long. The 
superheating of the steam is effected in the upper portion of 
the boiler, where the tubes are, like those forming the water 
space, surrounded by the heated gases. The water was 
maintained, during the trial, just above the fourth row of 
tubes. 

The inventor claims that by the contraction of the pas- 
sages, caused by the method of connecting the tubes, the 
steam is disengaged from the. water in a comparatively dry 
state. 

The areas of heating and grate surfaces of this, and of all 





Log of Trial of Root’s Steam Boiler, November 13, 1871. 




































































Weight. Temperature. Reading of Meters. 
TIME. : | : . g jection. 
§ te ‘33 é, 5 Injection 
3 : Soi. |g & | Feed. 
gigi 1ias(/#4| g@ deel 4/3 3 
fi/2!|2/]3 |S3! 8 ess 3) 2! g 1 | 2 | 8 
a 7) oO a 4g a | cal = 4 
A.M. deg. | deg. | deg. | deg. | deg. | deg. | 
10.00 ... es| 30.24] 70. 800 | 300 | 45.6 | 318.5) 51. |186. 405. | 44. 13804.2 |26614 | 2709 
10.30 ... -»-| 80.24) 78. 200 | 1200 | 45.8 | 3387. | 55. |148. 418. | 45. 13821.0 |26663 2877 
11.00 ... eve} 30.26 | 77.5 200 | 1200 | 46. 842.5) 69.5 |148. 445. | 46. 13838.6 |26761 | 2903 
11.30 .., «| 30.26 | 74. 0. 1200 | 46. 839. | 60. {145.5 | 421. | 47. 13860.0 |26875 | 3028 
12.00 .. eve} 30.26 | 75.6 200 | 1200 | 46. 837. | 60. |160.2 | 415. | 47. 13884.8 |26984 | 3154 
P.M. 
12.30 .. .-| 80.26 | 78. 200 | 1200 | 46. 340. | 61. {150.5 | 419. | 49. 18905.6 |27096 | 3279 
1.00 . «| 30.26 | 70. 0. 1200 | 46. 836. | 61.5 |151. 416. | 50.5 | 13926.7 |27204 | 3402 
1.30 .. eee} 30.25 | 75.5 200 | 1500 | 46. 341. | 61. | 155. 427. | 655. 13948.5 |27309 | 3526 
2.00 .. eve| 80.24) 73. 200 | 1200 | 46. 337. | 58.5 (149.5 | 400. | 54, 13967.9 |27421 | 3650 
2.30 .. «| 30.23 | 78. 200 | 1200 | 46. 842. | 58. 142. 412. | 53. 13985.5 |27534 | 3774 
3.00 . eee| 80.23] 79. 0. 1500 | 46. 343, | 63.5 (150.5 | 445. | 50. 14006.2 |27649 | 3911 
830 .. eve} 30.24) 72.6 200 | 1200 | 46. 336. | 63. {156.5 | 430. | 46. 14028.9 |27764 | 4033 
4,00 .. es| 30,23 | 75. 0. 1500 | 46. 336. | 61. [155.6 | 430. | 44.5 | 14051.7|27854 | 4150 
4.30 ... .-| 80.22) 68. 200 | 1200 | 46. 328. | 57.5 |149. 407.5 | 44. 14071.7 |27957 | 4273 
5.00 ... -| 80.21} 73. 200 | 1200 | 46. 334. | 60.5 |160. 425. | 41. 14092.2 |28068 | 4415 
6.30 ... --| 80.20 | 72.5 0. 900 | 46. 335. | 56.5 |148.6 | 430. | 41. 14106.9 |28172 | 4539 
6.00 .. eve} 30.19 | 67.5 200 | 900 | 46. 331. | 57.5 (139.5 | 411. | 41. 14127.2 |28255 | 4644 
6.30 ... --| 80.19 | 73. 200 | 900 | 46. 326. | 54. /120.5 | 888. | 41.5 | 14140.7|28875 | 4778 
7.00 ... 30.19 | 70. 200 | 1500 | 46. 330. | 54.5 [121.5 | 880. | 41. 14166.5 |28483 | 4900 
7.30 ... .| 80.19 | 75. 0. 1200 | 46. 330. | 56.5 |119. 405. | 41. 14170.5 |28593 | 5035 
8.00 ... ..| 80,19) 71. 200 | 900 | 46. 335. | 55.6 |129.25| 410. | 39.6 | 14185.8/28696 | 5155 
8.30 ... ee] 80.18 | 72. 200 | 900 | 46. 334.5 | 57.5 |141.5 | 412. | 39. 14205.3 |28815 | 5298 
9.00 ... eee 80.17 | 70, 0. 900 | 45.6 | 3382. | 59. /|139. 413. | 38, 14224.7 |28926 | 5416 
9.30 ... o+-| 30.16) 69. 0. 900 | 45.6 | 330. | 57.5 (189.6 | 421. | 88, 14242,2 |29070 | 5585 
| | | 





Remakxs.—Trial commenced at 9.43} a.m. Pounds of wood, 400; ponnds of ashes, 614.5; temperature of discharge, 
taken at frequent intervals, from 9.43} P.M. up to 10.25 p.m., 122, 110, 94, 68, 60, 57, 53, and 52 deg. Final reading of 
meters, at 10.25 P.m., feed, 14253.2; injection, No. 1, 29220; injection, No. 2, 5758; pounds of feed, from 9.30 P.M. to 


10.25 P.m., 896. . 





BACK VIEW 


the boilers under consideration, are given in the table of 
results. 


Calculation of the Log of the Root Boiler, exhibited at the 
Fair of the American Institute, November, 1871. 
Determination of the heat carried away by the condensing 

water discharged from the tank during the twelve hours’ 


trial : 
To 9.30 p.m., 5332 cubic feet at 624 lb.— 
333,260 lb. at range of 97.16 degrees Fahr. 
To 10.25 p.m., 323 cubic feet at 624 lb.= 
20.187.5 lb. at range of 31.06 degrees Fahr. 


(a) Total British thermal units 


Units. 
82,378,570, 


627,023.75 


oe 





eee 33,005,593.75 


Determination of heat carried away by evaporation at the 
surface of the tank : 
710.94 Ib. x 1014.7 degrees (latent heat at 143.1 
degrees Fahr.)=(6) ... oes 


Units. 
721,390.818 





Determination of heat carried away by water of condensation : 
27896 lb. at 12.87 degrees (range=58.31 de- Units. 
grees—45.94 degrees)=(c) ... we 345,073.52 
Total heat derived from fuel, as determined above : 


Thermal units. 
33,005,593.76 + ee ee -+-34,072,058,09 
Deduct 4 per cent. of (a) for errors (leakage 

meters) ... aus ae * oy 1,608,478.600 


++e32,751,834.34 


British thermal units per pound combustible, 32,751,834.34 
+-3185.5=10,281.53. 
Equivalent evaporation of water, temperature 212 degrees 
Fahr., atmospheric pressure=10,281.53--966.6= 10.64 Ib. 
Apparent results. Real results. 
Water evaporated per pound 


Final and corrected result 





27896 27896 _ 
of coal ese ooo “3800 = 7.34 3800 = 7.34 
Water evaporated per pound 
P 27896 27896 ” 
ofcombustible ... “ 31855= 8.76 3185.5> 8.7 


(To be continued.) 








PAVY’S FELTED FABRIC, 

AmonGst the many articles in the Exhibition at South 
Kensington, few, if any, bear more strikingly the impress of 
originality and novelty than the curtains with which 
several archways, corridors, and recesses in the buildings 
are decorated. ‘To a casual observer these curtains appear 
to be very elegant Cretonnes from Miilhouse, or chintzes 
from Manchester, but a closer examination shows them to 
be composed of a very different material.. To the eye they 
are cotton goods, to the touch paper, whilst in reality they 
are neither, and yet are a combination of both. They are 
in fact manufactured from a felted fabric or tissus feutre 
japonais, as M. Eugéne Pavy, the inventor, termsit. This 
invention was brought under our notice some three years 
since; the war in France, however, for a time discon- 
certed the inventor’s plans, but on its close, he, in con- 
junction with his partner, Mr, Pretto, resumed the task of 


* The total of all surfaces exposed to contact with the 








products of combustion is taken as heating surface. 
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introducing the fabric into England. An unoccupied paper 
mill at Chilworth, near Guildford, was taken and refitted 
with apparatus applicable to the new industry, and the 
manufacture was actively commenced towards the close of 
last year. The fabsic is not a real tissue, but rather a 
species of Japanese paper of very strong texture. It is firm 
and tough, whilst at the same time it is pliable, and is 
capable of being applied to many of the decorative and in- 
dustrial purposes, for which paper and cotton goods, and 
even leather, are at present used, Its great recommenda- 
tion is that by its aid the most elegant fabrics can be 
approximately and serviceably imitated, whilst the cost to the 
public does not exceed one-tenth that of the article which it 
supersedes, 

The substances from which this material is made are nume- 
rous, and comprise many varieties of animal and vegetable 
fibre. The raw materials are prepared by maceration in rag 
and beating engines of special construction, after which they 
are submitted to washing processes in alkaline and antiseptic 
baths. They are then disintegrated by passing them be- 
tween revolving cylinders, bleached, and treated with various 
chemicals pulped in poachers, the material finally findirg 
its way, from a series of incorporating vats, fitted with 
agitators, to a paper-machine, This apparatus is so modified 
in detail as to meet the requirements of the manu- 
facture, and toturn out the material in the shape of atough 
felted fabric, When it is required to produce the sparkle 
seen in some of the Japanese papers, powdered minerals or 
metals, according to the effect required, are introduced in a 
powdered condition into the pulp. The fabric thus pro- 
duced is subsequently submitted to the various operations 
of stamping, embossing, printing, &c., finally presenting 
the appearance of chintz, leather, and other substances. 
We may unquestionably regard this as an interesting in- 
vention, and one capable of very wide and varied practical 
application. Patterns the most simple and the most 
gorgeous are alike produced with eave and fidelity, and the 
colours being fixed, they are consequently unaffected by 
either sunshine or damp. 

The machinery used in the manufacture of the fabric 
at Chilworth is very complete, and is driven by three 
water wheels, giving 70 horse power, and from steam 
engines of 120 horse power collectively, steam being taken 
from three Cornish boilers. The materials in the various 
stages of manufacture are raised or lowered to and from the 
various levels by means of steam elevators, whilst through- 
out the mill on each floor is a system of suspended over- 
head railway. This arrangement greatly facilitates the 
transport of the ingredients from one point to another in the 
works. It consists of a system of rails suspended from the 
roof of the building, and along them a ton or more of the 
crude material is easily transported by boys, by means of 
suspended carriers, a pair of small wheels run loosely on 
an axle having a hook in the centre from which the 
carrier is hung. These railways run in double lines, and 
are carried through every department in the mill, around 
the various machines. Sharp angles are easily traversed, 
in one instance the curve—that of the inside rail—at the 
turning point being only 9 in. radius. By means of a 
hinged arrangement connexions are made and unmade 
between two pairs of rails at different levels, whilst when 
the lines intersect at right angles, turntables are used. 
The system, in fact, is similar to that adopted in the 
packing houses of Chicago, and other American cities, 
The greatest facility exists for moving the materials in the 
course of manufacture, the labour-saving arrangements being 
both ingenious and complete. One portion of the mill is 
devoted to the manufacture of some of the chemicals used in 
the various processes, another being set apart for their re- 
covery after use. The greatest attention is paid to the 
economising of the materials, which enables the manufac- 
tured article to be sold at a low price. The finished goods 
are sent to Messrs. Pavy and Pretto’s warehouse in Hamsell- 
street, Falcon-square, where they are made up into curtains 
and other hangings, such as those in the International Ex- 
hibition to which we have already referred. 


THE STORY OF THE 7-INCH GUN, 

Apmirat Six Leorozrp McCuintock, F.R.S., Superin- 
tendent of Portsmouth Dockyard, presided at a meeting of 
the officers of the two services, at Portsmouth Dockyard, on 
Friday, May 17, when Commander W. Dawson, R.N., read 
a paper upon the “7-in. Gun,” of which the following is an 
abstract : 

The ablest artillery authorities are agreed that a new 
system of rifling must be sought for the heavier guns if they 
are to throw shells of adequate length, and to endure rapid 
continuous fire, such as they will be subject to in well-con- 
tested naval actions or in bombardments. It behoves artil- 
lerists, then, to study the mechanical principles which dis- 
tinguish the few systems of rifling which have been success- 
fully tested, with a view to observing their relative merits, 
and to forming intelligent opinions on such schemes as may 
be presented for adoption. Now, seamen have great 7 
tunities of close observation, and, if they will only collect 
and collate numerous facts, may add greatly to the stores of 
knowledge, and they may enable artillerists to deduce from 
those facts some of the true principles of science. After the 
expenditure of 2} millions sterling in five years, the Duke of 
Somerset confessed, in 1863, that the country had no better 
gun than the 68-pounder; and although the Armstrong pro- 
jectiles had been tried, there was no prospect of supplying 
our ironelads with heavy rifled guns, and, in despair, the 
Admiralty insisted upon having various heavy smooth bores. 
Thus matters stood when, in 1863, a heavy gun competition 





was determined upon with a view of ascertaining which of 
five competing systems of rifling, viz., the Bashley Britten, 
Jeffery, Lancaster, Scott, and the French or Woolwich, 
should be preferred. Four ‘and service 7-in. guns of 
7} tons were according rifled on these principles. From 
various causes the competition dwindled down to a 
trial between the French and the Scott gun. And of 
these it was reported that “the shooting qualities of 
these guns are so nearly alike, that the committee 
feel they may rest their recommendations of the one 
or the system upon other and more general considera- 
tions, and they have finally determined to record their 
unanimous opinion in favour of the so-called French system : 
Ist., because of the simplicity of its studding on the pro- 
jectiles; 2nd, the simplicity of the grooving ; and 3rd, from 
a disposition to admit of the advantage of an increasing over 
a uniform spiral, which has been strengthened by the present 
trial. This advantage can best be realised with a short bear- 
ing on two points. The French gun itself gave a somewhat 
different report, for, being examined by the Inspector of 
Ordnance after the 567th round, the upper groove was found 
cracked for 8 in. in length, just where the upper foremost 
stud struck it in starting; dents where found in the lands 


and grooves, about the same spot; the loading side of the 
lower groove, for a length of 12 in., just where t 
in — 


lower stud 
into bearing inflicts a heavy blow on the rifling, 
was much worn; about the same point, viz., from 15 in. to 
83 in. from the bottom of the bore, the bore was enlarged as 
much as .049 in.; and such other injuries were inflicted by 
its wabbling projectiles that (the inspector said) “ this gun 
should, in future, be fired ‘under precaution.’” Thus, at 
the 567th round, the gun with the three merits enumerated 
was added to the “Cemetery of Suicides.” On the other 
hand, the Scotch gun, which had fired 417 iron ribbed 
centering projectiles, had its grooves and lands as perfect 
as when it left the factory—the only damages being those 
common to both, and due to the conical form of chamber, 
the destructive qualities of which were not then under- 
stood. The Admiralty (advised, no doubt, by the then 
captain of the Excellent, the present Admiral A. Cooper 
Key) preferring the report which the projectiles had written 
in their respective guns to that emanating from the Com- 
mittee, asked to have Scott’s gun sent to the Excellent 
for further trial; but the president of the Committee antici- 

ated the application by boring up the gun to 8.03 in. bore, 
by which it was rendered utterly useless for any purpose 
whatever from that date to this. After describing the 
“ simplicity” of the Scott centering iron-bearing projectile, 
and the peculiarities of its construction, Commander Dawson 
proceeded: The distribution of strain and.the perfect center- 
ing in the bore fully account for the grooves having been as 
perfect at the end of the competition as when the gun left 
the factory. It also explains why the centering shot of the 
same weight, fired with similar charges, escaped out of its 
gun so much more readily than the French or Woolwich 
one, striking a far more heavy blow. Thus, with 110 lb. 
shot, the Scott gun struck, with a 25 lb. charge, a muzzle 
blow 133 foot tons heavier than its rival; with a 20 lb. 
charge, it struck a blow 127 foot tons heavier; and, with a 
12 Ib. charge, it struck a blow 27 foot tons heavier. No wonder 
that the Committee reported that “the French gun has 
decidedly the lowest velocities.” Thwarted in their desire to 
test the Scott gun on board the Excellent, the Admiralty 
next objected, in 1865, to the increasing spiral, which had 
no doubt aided in producing such deplorable results in the 
French competitive gun; and, “at the request of His Grace 
the Duke of Somerset, who desired to test the relative 
qualities of increasing and uniform twists,” two 7-in. 6}-ton 
guns were tried with French or Woolwich rifling, but with 
the two kinds of spirals, each ending in one turn in 37 
calibres. It was found that by adopting a uniform spiral 
the velocity or muzzle blow of the French rifled gun, using 
115} Ib. shot and 22 Jb. charges, might be increased 21.2 ft., or 
56 foot tons; and that then “ the blow struck by the one shot 
on leaving the muzzle, would be to that struck by the other, 
as 100 to 103.” Even then the muzzle blow of the uniform 
spiral 7-in. French gun was 196 foot tons less than that given 
by the Scott gun—albeit, this French gun was 1 ton lighter. 
Strange to say, the committee still held to their third merit 
of the French gun, viz., “a disposition to admit of the ad- 
vantage of an increasing over a uniform spiral.” But the 
Admiralty, backed no doubt by the captain of the Excellent, 
and encouraged by dissentient artillery officers, were obdu- 
rate, and would not have what was then regarded as the only 
heavy broadside gun rifled with an increasing spiral. The 
War Department, though silenced as to the 7-in. gun, was 
not convinced ; and, persisting in “the disposition to admit 
of the advantage of an increasing over a uniform spiral,” 
ultimately succeeded in mee their own way with the 
heavier guns subsequently introduced. Though the adoption 
of the uniform spiral in 7-in. French rifled guns has pro- 
longed their lives far beyond that of their illustrious ancestor, 
the disabled competitive gun, it has not wholly counteracted 
the decay of nature. The grooves of the 7-in. guns of the 
Favourite were found marked by the over-riding of studs 
when that ship returned from the West Indies. The 7-in. 
gun of the Redwing was found split at the muzzle at the 
88ist round; another in the Warrior had its bore dented 
in its projectiles; and a fourth, in the Royal Oak, was 
found similarly injured. A 7-in. 68-pounder, of 95 ewt., 
had the inner part of its grooves enlarged by the action of 
its studs in 1871; and in 1870 another similar gun was, by 
the action of its wriggling projectile, burst violently at the 
first round in 76 pieces, which were thrown over an area of 
580 yards by 150 yards. Still, as compared with the original 
7-inch gun with increasing spiral, the endurance may be 
regarded as very tolerable. But endurance is not the only 
quality required in a good naval gun. ‘The problem is, 
“how to evolve the maximum amount of useful work out of 
a given weight of gun.” Now, a shell perforated with two 
rings of holes, each 3in. deep, and 1.6in. diameter, into 
which gun metal studs are swedged cold, and upon which 
the whole effort of rotation is concentrated, must have much 





thicker walls, and consequently much smaller powder capacity, 
to be equally strong with a shell which has no such weaken- 
ing holes, but has iron flanges or strengthening buttresses 
cast upon its outside. Again, the object of rifling a gun at all 
is to spin the projectile so perfectly that it shall “ sleep” like 
a boy’s peg-top when well spun, and not wabble like the 
same top when badly spun, A well spun shot flies through 
the air point foremost, making a sharp “ whizzing” sound, 
such as every rifleman is familiar with. A sharp “ whiz” 
indicates that the bullet hag been centered in the bore, and 
that the rifling has done its work well, But an intermittent 
" rey noise in the air indicates eccentric gyrations, 
which have been impressed upon the projectile whilst still 
in the gun. A “ puffer” in the cir is necessarily a “ wab- 
bler’’ in the bore; and, though the “ puffer” reaches its 
destination in due time, its range is decreased by the ex- 

mditure of effort in “ dancing,” instead of welhing the 

istance. Thus, it so hap; that when Scott spoilt his 
iron-ribbed shot by putting on ita soft zinc facing, it gave, 
with a 20 |b. charge, 11 ft. less initial velocity than the 
French or Woolwich one; but it was so much better rotated 
that at 5° elevation it reached 97 yards further, showing that 
the Woolwich studded shot had been expending much of its 
force in the “ giddy dance,” whilst the Scott one was stick- 
ing to its work with becoming sobriety of demeanour. The 
original cause of difficulty of escape, and of disproportionate 
range, is not far to seek. As the Woolwich projectile sits in 
its seat in front of the powder charge, its rests upon the two 
lower studs, no other part of the shot touching the bore. 
The centre of the shot is, therefore, below the centre of the 
bore, and there is a considerable space above the shot, the 
loading side of the two lower studs touching that side of the 
lower groove. When the charge isignited a horizontal blow 
is inflicted on the base of the shot above its centre, and 
the gases escaping above it strike also a downward blow 
on the rear. The shot being balanced on two studs has 
its rear struck downwards, and its front tipped upwards, 
by the escaping This originates a vertical, ham- 
mering action, which shows itself sometimes by flatten- 
ing the lower rear stud, by spiking the lower groove 
about 12in. forward of the seat of the rear stud, by 
spiking the upper ve about 12in. forward of the 
spot over the seat of the fore stud, by scoring the base of the 
shot, or by flattening in certain cases the seat of the shot. 
Moreover, the lower studs resting at the bottom of a curved 
groove, necessarily come into bearing on the driving side 
before the other studs, which have a less deep hold of the 
other grooves. Each set of studs comes thus into driving 
bearing successively, imparting a succession of blows which 
result in a lateral wriggling motion. Should the lower rear 
stud have been flattened by the vertical blow of the escaping 
gases, it will cqme into driving bearing at a still earlier period 
than its fellows. As the projectile proceeds along the bore, 
another set of studs occupy the lower position, and as these 
have not suffered either trom the vertical blow of the escaping 
gases or from the side blow of the first coming into bearing, 
their force is unaltered, and they take the grooving at a less 
depth, again altering all the bearings of the several stud 
rows. We have thus a succession of lateral wriggling motions 
imparted to the projectile as it turns round in its passage 
along the bore. When an increasing spiral is superadded to 
the diffieulties placed in the way of the shot’s escape, it is 
evident that the muzzle strains must be greatly enhanced, 
and that the major part of the work of rotation must be 
borne by the one rear stud in the lower groove. In- 
deed, it has been found that, by cutting away the 
front studs and several of the rear ones, the wriggling 
is not so very much worse than when they are all present, 
showing that the work of rotation is really shared by very 
few of the studs. As the centre of the French shot does not 
rise to the centre of the piece, the principal powder action 
on its rear is above the centre all along the bore in its exit. 
So that we have in the non-centering Woolwich stud system 
a maximum of lateral wriggling and vertical hammering, 
and a minimum of rotary power. The natural result is that 
the projectiles are imperfectly spun, and the sure index that 
it is so is the “ puffing” noise with which every naval officer 
is familiar. But bad spinning necessitates a short shell or a 
short range. ‘The double shell for the 7-in. gunis not 
4 calibres in length, and contains only 12} lb. bursting 
chargé. Yet we are officially told that “ these shells roll con- 
siderably,” and that it is not contemplated to fire it at long 
ranges, as its flight would be inaccurate,” In other words, 
this shell would go flop (broadside on) against an object only 
1000 yards distant, and would have, therefore, little or no 
penetration. The obvious means of remedying this fault wouid 
be to increase the angle of the spiral in the gun, as Sir Joseph 
Whitworth has proved that even with a long bearing in each 
groove, one turn in 35 calibres is only sufficient for 3 calibres 
in length, and that one turn in 23 calibres will, if properly 
gripped, spina shot of five diameters. But this expedient can- 
not be resorted to on the stud system, as neither the grooves 
nor the projectiles will stand so rapid a twist. The highest 
artillery authorities are alive to this failure of rotation ; 
and the question of long-bearing centering projectiles versus 
the short-bearing non-centering system, is under considera- 
tion. Are naval men, with all their great experience, so in- 
competent to pronounce upon their own weapons, that its 
decision will be left in the hands of a committee composed of 
six military men, with one naval officer to preserve appear- 
ances? So long as the navy does its duty in, keeping hostile 
fleets afar off, no military gunner will ever have an oppor- 
tunity of firing an hostile shot from an heavy gun. But in 
performing this % | we shall have to use these heavy 
guns pretty freely. Does the one naval voice to six military 
ones fairly represent the past experience or the future 
services of the two professions in using heavy guns? The 
simple explanation ot this anomaly is, that what our military 
brethen lack in experience they make up in knowledge. And 
if the navy is to hold its own in professional matters, it must 
proclaim open war against ignorance of science, and, taking 
to heart the motto of the Junior Naval Professional Associa- 
tion, remember that “ Knowledge is power.” 
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EXPERIMENTS AND RESEARCHES OF 
THE EFFLUX OF ELASTIC FLUIDS. 
By GEoRGE WILSON. 

(Continued from Page 359.) 

EXPERIMENTS MADE BY PROFESSOR WEISBACH. 

182, THESE experiments were made in the year 
1856. A preliminary report of them is published 
in Der Civilingenieur for 1859, vol. 5, page 1, entitled, 
‘‘ Preliminary report of the results of comparative 
experiments on the efflux of air and water under 
high pressures.” 

The experiments are published in detail, in Der 
Civilingenieur, for 1866, vol. 12, page 1, entitled, 
‘¢ Experiments on the efflux of air under high pres- 
sures through mouth-pieces and tubes of different 
shapes and dimensions.” 

183. The apparatus used for experimenting was 
similar to that employed by MM. Saint-Venant and 
Wantzel, described in paragraph 146, page 291, and 
consisted simply of a boiler into which air was forced, 
the air thus compressed being then caused to flow 
through apertures and tubes for a given time into 
the atmosphere. 

The method of experimenting differed from that 
adopted by MM. Saint-Venant and Wantzel, Those 
engineers caused the air to flow out of the boiler, 
and noted the decreasing pressures at frequent in- 
tervals of time, It has been shown, in peregreph 147, 
page 291, that the experiments made by them are of 
no value, excepting for the first intervals of time, in 
consequence of the temperatures of the air in the 
boiler at the other intervals not being known, 

Professor Weisbach’s method consisted in running 
the boiler pressure down for one long interval only, 
and noting the pressure of the air in the boiler both 
at the instant of terminating the efflux, and, after- 
wards, when the pressure had increased by the ab- 
sorption of heat ; from which data the temperature 
at the instant of terminating the efflux could be 
calculated. 

184. The exact method adopted by Professor 
Weisbach was as follows: 

Air was forced into the boiler. That air would 
be heated by compression. A certain time, there- 
fore, had to elapse until the air compressed in the 
boiler had, by radiation of heat through the metal, 
the same temperature as the external atmosphere. 
The pressure in the boiler was then noted, and the 
efflux tube, fixed on the boiler, was opened for a 
given time, during which the air flowed out of the 
boiler into the atmosphere, At the instant of closing 
the efflux aperture at the termination of an experi- 
ment, the pressure of the air in the boiler was noted 
a second time. The air inside the boiler, at the in- 
stant of terminating an experiment, would be re- 
duced in — by an amount equivalent to 
the foot-pounds of work done during the efflux, less 
the heat absorbed. A certain time after the termina- 
tion of the efflux the temperature of the air inside, 
the boiler, by absorption of heat, would become the 
same as that of the external atmosphere, and the 
pressure of air inside the boiler was then noted 
a third time, The three pressures of the air inside 
the boiler, thus noted, gave the necessary data for 
calculating the quantity of air which flowed out 
during the experiment, as explained in paragraph 
18, page 51. 

185. The boiler used for the experiments was 5 
metres in length and 1} metres, in diameter. Its 
capacity was 4.672 cubic metres, equal to 164.994 
cubic feet, and was found by filling it with water 
by means of a known measure. The boiler had 
hemispherical ends, and, from the perspective view 
given in Der Civilingenieur, it would appear to have 
been a plain one without tubes or flues inside. 

The efflux of the air was through thin plates, 
mouth-pieces, short tubes of various shapes, longer 
tubes having lengths up to about 10 metres, and 
elbows, all of which were made of brass, zinc, or 
glass. The diameters of the various efflux openings 
varied from 1 to 24 centimetres; but, the greater 
portion of the experiments appear to have been 
made with orifices of about 1 centimetre in diameter. 

The initial pressures of efflux of the air in the 
boiler above the atmospheric pressures varied from 
the equivalent of about 1.03 metres, equal to 40.5 in., 
of mercury, to 0.92 metre, equal to 36.2 in. of water, 
The duration of an experiment was, generally, 60 
or 70 seconds. 

The various efflux orifices and tubes were the 
same which were used for the experiments made by 
Professor Weisbach on the efflux of water. 

The calculations ard Tables made and given in 
vol. 12 of Der Civilingenieur, for the purpose of 


assumed formul, are abstruse and minute in detail, 
ae Weisbach states : 

. executing the experiments, I was tly aided, b 
the assistance of Messrs, Bugdoll, Mensel’ Miller, Nowe- 
child, and Stifft, at that time students of the Mining 
Academy ; and, also, by Professor Junge and my son. Many 
of these gentlemen, have essentially contributed to the 
success of the experiments. May they be rewarded by the 
consciousness of having fostered useful knowledge. r will 
also console myself with the same, for I must confess that 
these experiments have caused me a great deal of trouble in 
my mind, and great expense of time and money. I have at 
least the satisfaction, to find myself enabled to publish durin 
my lifetime, the results of these extensive experiments.” 

186. Themethod of experimenting adopted by Pro- 
fessor Weisbach rendered it impossible to ascertain the 

li and velocity of the efflux of air at any given 
head of pressure. 

The greatest head of pressure in the boiler was 
equivalent to about 40in. of mercury, or 19.5 lb. on 
the square inch. ‘The efflux of the air from the 
boiler into the atmosphere would commence at that 
initial pressure, which aw would gradually 
decrease throughout the duration of the experiment, 
lasting generally 60 seconds, from the effects of the 
quantity of air flowing out of and the decrease of 
temperature in the boiler. 

The pressures of the air in the boiler having been 
noted both at the commencement and termination 
of an experiment, the quantity of air which had 
flowed out could be calculated. The theoretical 
volume of efflux was calculated from formule and 
then reduced to the atmospheric pressure to com- 
pare with the experimental volume. ‘The result 
could, consequently, only give the coefficient of 
efflux for the varying heads of pressure correspond- 
ing between the initial and final pressures. 

The initial pressures of efflux through the same 
orifice were varied, and the boiler pressure run down 
for the same interval of time, namely, 60 seconds. 
For example, the initial head of pressure, equi- 
valent to 40in. of mercury, was for another ex- 
periment fixed at, say, 30in.; then, 20in.; then, 
10 in., and so on. 

The results gave the coefficients for the efflux 
equivalent to such intervals of varying pressures ; 
but, as already stated, the efflux at any given head 
of pressure could not be ascertained. 

187. The varying heads of pressure due to this 
mode of experimenting affect the efflux in a com- 
plicated manner. 

At the commencement of an experiment the air 








in the boiler would have a known temperature, As 
the efflux continued — throughout the interval of 
60 seconds—the pressure would gradually decrease, 
which would change the velocity of the efflux as the 
square roots of the varying heads of pressure. The 
decreasing quantity of the air in the boiler would 
alter the density of the air remaining in it in pro- 
portion to the varying pressures which would, also, 
modify the velocity of the efflux. The temperature 
of the air inside the boiler would be, gradually, 
lowered to an extent equivalent to the units of heat 
represented by the foot-pounds of work in the out- 
flowing air, modified—to an extent unknown ex- 
cepting at the termination of an experiment—by 
the heat absorbed through the metal of the boiler. 
This change of temperature would, gradually, alter 
the density of the air in the boiler and further affect 
the efflux. 

188. It is evident that, from such complicated 
causes, the theoretical volume of efflux during 60 
seconds can only be calculated, approximatively, 
by obtaining data for integration, or by calculating 
the efflux for small intervals of time. For ex- 
ample, if each interval of time were fixed at 
one second, the theoretical volume of efflux would 
be calculated at the given head of pressure and 
density of the air, both supposed to remain constant 
during one second, That calculated yolume of air, 
deducted from the initial quantity of air in the 
boiler, would give the head of pressure and density, 
— to remain constant, for calculating the 
volume of efflux for another second, and for the 
second interval. The quantity of efflux for the 
second interval, deducted in like manner from the 
quantity of air in the boiler at the commencement 
of that interval, would give the head of pressure and 
density for calculating the efflux for another in- 
terval, and so on for the required number of seconds 
or intervals, By adding together the quantity of the 
efflux of air for each interval, reduced to a uniform 
pressure—that of the atmosphere—the total quan- 
tity would be approximately known. 

The intervals of time may be represented by 
abscisse, and the quantities of efflux by ordinates. 
The smaller the intervals may be taken, of course 
the more accurate would be the final result, Greater 
accuracy would result by the use of Simpson’s rules 
for obtaining an average of two or three intervals, 
and then using the data obtained for another calcu- 
lation, and so on, 

































































ascertaining the theoretical efflux by means of 





Tastz XXXVI, 
l 
Pressures of the air in boiler 
| Efflux opening. above the atmospheric pres- Coefficients by formula number 
sure. Mercurial column. 
ae 4 
| eS te 9 | 
| gi 3 gy fHd8 | ¢ 
‘Bp | e be 3 % j | 
: 
: -. | oa?% 4 
Si «4 L q it Fg i: HF ee oe ee 
2) a) | El gs | od Fake) a | 
6 8]}2)a8)| es | 35 | 23 abba § | 
oe a = e 4° 3 qFes| 
uare 
centi- nos Metres. | Metres. | Metres. | 
| metres. | metres. ; | 
Efflux through openings in thin plates. 

439 | ° 82 1.0210 | 0.6775 | 0.7160 eee -7646 6228 9363 | 7879 
440 ose eee aes 28 0.7979 | 0.5110 | 0.6415 ve -7363 5876 8692 | .7637 
1,01 0.8012 70 0.7364 | 
441 sis eee oe 26 0.5950 | 0.3610 | 0.8855 ose .7102 5548 8076 | .7224 
449 25 | 0.4060 | 0.2260 | 0.2480 6841 | .5741 | .7489 | .6918 
443 24 0.2845 | 0.1425 | 0.1655 6625 5962 7060 | .6674 

Efflux through a short conoidal mouthpiece. 
444 | eee 1.0235 | 0.6605 | 0.7080 oes 9514 6515 | 1.1641 9802 
45 ‘i oe eee eee 0.7800 | 0.4725 | 0.6085 ose -9520 7019 | 1.1179 | .9736 
| 1,002 | 0.7885 | 60 27 0.783 | 
“46! re 900 ee 0.6645 | 0.3100 | 0.38385 ose 9521 7567 | 1.0732 | .9671 
ot ar 0.3800 | 0.1770 | 0.1965 on 9765 8349 | 1.0585 9860 
448 0.2600 | 0.0990 | 0.1145 ove 9745 8613 | 1.0283 -9805 
| Efflux through short cylindric tube. 
449 1,012 | 0.8044 60 23 | 0.2085 | 0.1415 | 0.1550 | 0.7366 8215 .7292 -8763 | 8276 
Efflux through a short conical or nozzle mouthpiece. 
450 | wu. eae tee 18 1.0245 -6890 | 0.782 9547 -6519 | 1.1700 | .9840 
461 | 0.966 | 0.7329 60 22 0.5975 | 0.350 0.386 0.7368 -9236 -7232 | 1.0495 9393 
452}, 25 0.2945 | 0.1825 | 0.153 9271 8027 | 0.9877 | .9340 
} 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 
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The experimental and theoretical volumes of efflux 
having been reduced to the atmospheric pressure, 
the coefficient would be found by dividing the time 
for giving the theoretical volume by the actual time 
of the experiment. 

189. Professor Weisbach has not calculated the 
theoretical volume of efflux on this method. He 
has assumed for that purpose four formulz founded 
more or less on the theoretical law, and the relations 
existing between the volumes, pressures, densities, 
and temperatures, effecting the flow of fluids. ‘ 

These four formule are widely different in their 
composition. ‘Two of them give results varying 
from the other two, and still more so from each 
other. 

Table XXXVI. is copied from Der Civilingenieur 
1866, vol. xii., page 30, Table B, and is given for 
the p of showing the coefficients obtained 
from the four different formule, as calculated by 
Professor Weisbach. 

Professor Weisbach states in vol. xii., page 77, 
paragraph 15, that : 

“The arrangement of the results of some of the experi- 
ments of efflux in Table B, and in the explanations in 

phs 18 and 14, referring thereto, was only for the 
et me of comparing with each other the four different 
ormuls of velocity of efflux, and to examine the correctness 
of the results derived from them. Hence it resulted that the 
second and third formule are to be rejected because neither 
of them produce, for the efflux of air through a well-formed 
conoidal mouth-piece, a coefficient of efflux approaching to 
unity, one of them giving it too small, and the other much 
too Aang Therefore, the application of these two formule 
has been entirely abandoned in the following calculations of 
the other experiments. The last formula, however, gives not 
only for the conoidal mouth-piece, but also for the long 
conical one which is rounded within—nozsle mouth-piece— 
the coefficient of efflux=.98, which is only a little less than 
unity, as it is found also for the efflux of water. 

“ As the values of the coefficients of efflux, calculated from 
formula 1 for the said mouth-piece, prove to be somewhat 
smaller than those with formula 4, the latter ;formula was 
afterwards accepted as being the only correct one, and, there- 
fore, all the other experiments have calculated with that 
formula, and the results thereof have been arranged in the 
Tables.” 

Again in vol. v., page 7, it is stated : 

“To try above all the law of the efflux of air, it was 
necessary to make experiments with well rounded conoidal, 
and conical mouth-pieces, with which there is no contraction 
of the veins of air, and therefore need not be taken into con- 
sideration. If these experiments lead to coefficients of efflux, 
which approach to unity, but do not surpass it, then is proved 
thereby the correctness of the formula of efflux, with which 
the experiments have been calculated.” 

190. From these statements, and others in the 
text of a similar character, it would appear that the 
reason for adopting one out of the four formule so 
widely different from each other in their composition, 
as shown by the coefficients in Table XXXVL., 

ge 375, was in consequence of that particular 

ormula giving by chance coefficients approaching 
to the theoretical efflux through a mouth-piece 
formed to the contracted vein. 

It would seem, then, to have been a foregone 
conclusion with Professor Weisbach that elastic 
fluids, when the vein is not contracted, must flow 
according to the theory and the same as water. 

191. It will be seen, on referring to Table 
XXXVI., page 375, that the adopted formula 
No. 4, except for the efflux through the conoidal 
mouth-piece, gives coefficients which increase with the 
increased heads of pressure. Those results are 
diametrically opposed to those obtained from the 
whole of the experiments we have made and 
given in previous articles, which show throughout that 
the coefficients decrease with the increased heads of 
pressure. 

192. As Professor Weisbach has stated that 
formula No. 4 was accepted by him as the onl 
correct one, and was adopted as that with which 
the whole of his experiments were rc luced, it is 
only necessary to test the accuracy of that for- 
mula, which, instead of analysing its composition, 
can be done by the following simple and certain 
method : 

Let it be supposed that the pressure of the air 
in a boiler is 30 Ib. on the square inch above an 
atmospheric pressure of 15 Ib. on the square inch, 
and let the air be allowed to flow out. of the boiler 
through an orifice into the atmosphere until the 
pressure is lowered from 30 Ib. to 15 Ib. on the 
square inch above the atmosphere; the supposed 
time of the efflux being 60 seconds. The actual 
quantity of air, which would flow out during that 
time, would be equivalent to the capacity of the 
boiler at a pressure equal to one atmosphere. 

To calculate the theoretical efflux. If the head 
of —— and density of the air were taken at the 
highest pressure, equal to 30 Ib, on the square inch 





as the data, and that pressure and density supposed 
to remain constant during 60 seconds—the time of 
the experiment—it is evident that the quantity 
thus calculated would be ¢o0 great; and, conse- 

uently, very incorrect. On the other hand, if 
the head of pressure and density of the air were 
taken at 15 lb. as the data, being the final head of 
pressure at the termination of 60 seconds, the time 
of the experiment, and oF to remain constant, 
the calculations from such data would give too small 
a quantity of efflux, and, consequently, would be 
equally inaccurate. 

The true theoretical volume of efflux would be 
obtained by adopting some intermediate head of 
pressure—between 30 Ib. the initial and 15 Ib. the 
final pressure—as the datum in making the calcula- 
tions. 

193. It is now proposed to calculate one of Pro- 
fessor Weisbach’s experiments, say No. 444, Table 
XXXVIL., page 375, for the efflux of the air through 
a conoidal mouthpiece, by adopting the final head of 
pressure as the data in ing the calculation, 
that final pressure being supposed to remain con- 
stant. As already shown, the theoretical quantity 
of efflux of air which must result from adopting the 
final head of pressure, will be /ess than the true 
quantity of ee obtained in working with the 
correct intermediate average head of pressure. 

If the experimental quantity of efflux be divided 
by the quantity found in working with the final 
head of pressure as proposed, the coefficient obtained 
would be greater than that given by Professor 
Weisbach’s adopted formula, No. 4, supposing that 
formula to be correct. If, on the other hand, 
the coefficient be equal to or /ess than that found 
with formula No. 4, it is clear, that formula must 
be inaccurate; and the extent of its inaccuracy 
may be judged by a comparison of the coeffi- 
cients, 

The following is the calculation, mostly in British 
measures, of experiment No. 444, Table XXXVI, 
page 375. 

Final head of pressure in the boiler at the termin- 
ation of the experiment, given in column 6, is 
0.6€05 metre, equal to 26 in. of mercury, and equi- 
valent to 12.708 lb. on the square inch at the 
temperature of the atmosphere. 

Barometric pressure, given in column 8, is equal 
to 14.106 lb. on the square inch. 


Temperature of the atmosphere, given in column 


4, is 80.6° Fahr. 

Sectional area of the efflux tube, given in column 
2, is equal to .0008487 square foot. 

Capacity of the boiler is 4.672 cubic metres, 
equal to 165 cubic feet. 

The boiler pressure is lowered during the efflux 
of the experiment from 1.0235 metres to 0.708 
metres of mercury above the atmospheric pressure 
respectively given in columns 5 and 7. ‘The dif- 
ference of those pressures, divided by the barometric 

ressure, and multiplied by the capacity of the 
oiler, gives 
(1.0235 — 0.708) x 165 
0.733 
of air which actually flowed out of the boiler at 
the pressure of the atmosphere during 60 seconds 
the time of the experiment. 

Now, to calculate the theoretical quantity of 
efflux. A cubic foot of air at the temperature of 
80.6° Fahr. and at the barometric pressure of 
14.016 lb. on the square inch, weighs 

° ° 
-080728 x 14.106x (460° +-32°) =,070 Ib. 
14.7 x (460° + 80.6") 

The temperature of the air inside the boiler at 
the termination of the experiment, in consequence 
of the foot-pounds of work done during the efflux, 
was lowered equivalent to the difference of the 
pressures given in columns 6 and 7, in the Tables; 
and, as it is intended, in this example, to work not 
only with the lowest head of pressure, but, also, with 
the lowest temperature of the air in the boiler the 
weight of the cubic foot of air calculated above 
must be increased accordingly. 

The decrease of temperature equivalent to the 
difference of the pressures given in columns 6 and 
7, is readily obtained, for as the volume is constant 
the total pressures at different temperatures are in- 
versely proportional to those temperatures measured 
from absolute zero, or, in other words, to the tem- 
peratures in degrees Fahrenheit-+-460°. The total 

ressures before and after the air in the boiler had 
ome of the same temperature as the outer air 
(namely 80.6°), are to be obtained by adding to- 
gether the pressures given in columns 6 and 8, and 


=71.019 cubic feet. 











columns 7 and 8 respectively, and we thus find the 
alteration of temperature corresponding to this 
change of pressure to have been : 
(.708 +.733) x (460+80.6) _ (460+80.6) = 18.4° F. 
-6605 +.733 
The temperature of the air in the boiler was, 
therefore, lowered 18.4° Fahr. at the termination of 
the efflux, and its temperature must then have been 
80.6 —18.4=62.2°. 

The weight .07 lb. for a cubic foot of air as cal- 
culated, above, for 18.4° Fahr, lower temperature, is 
.07 x (460+ 80:6) _ 0724 1b. 

460+ 62.2 
The weight of that cubic foot of air at the final 
head of pressure of 12.708 Ib. on the square inch, is 
0724 x (12.708 +14.106) _ 138 Ib 
14.106 : { 
The height for generating the velocity equal to 
a head of 12.708 Ib. pressure on the square inch, is 











12.708 x 144 


=13260 ft. head. 


The velocity for that head, by the formula for 

falling bodies, is 
8.02V13260=9923.1 ft. in a second. 

That velocity multiplied by .0008487 square foot, 
the sectional area of the efflux tube, and, also, by 
60, the number of seconds of the experiment, gives 

.0008487 x 923.1 x 6047.00 cubic feet, 
the theoretical volume of efflux at the constant head 
of pressure of 12.708 lb. on the square inch, 

f hat volume reduced to the atmospheric pressure 


gives 
(12.708-+ 14.108) x 47-00 _ 9.34 cubic feet 
14.106 ' 

The experimental volume of efflux at the at- 
mospheric pressure, as above calculated, is 71.019 
cubic feet, therefore 

71.019 _ 795 is the coefficient. 
89.34 

By referring to Table XXXVI. page 375, it 
will be seen that the coefficient, given in column 12, 
is .9802 as found by the use of formula No. 4. 

194. It is thus shown that instead of the co- 
efficient .795 as calculated above—on the data in 
adopting the lowest and final pressure as the con- 
stant head and the lowest temperature—being con- 
siderably greater, itis, on the contrary, considerably 
less than the coefficient .9802, given by Professor 
Weisbach, as calculated by him with his adopted 
formula No. 4, with which formula the whole 
of his experiments are reduced, and the results of 
which are accepted for the law of efflux of elastic 
fluids. 

To obtain the coefficient .9802, as given by Pro- 
fessor Weisbach, the theoretical volume would have 
to be calculated with a constant head of pressure 
equal to about 9lb. on the square inch, which is 
3.7 Ib. on the square inch below the final pressure in 
the boiler at the termination of the experiment. 

The extent the above coefficient .795 would be 
lowered if correctly calculated in working with the 
true intermediate higher pressure would depend 
upon what that pressure might be ; and, it is not 
clear how it can be ascertained excepting by the 
process of integration described in paragraph 20]. 

In Table B, page 226, the coefficient for a head of 
pressure of 16.5 lb. on the square inch, being nearly 
equal to the average of that to which the above 
calculations refer, is .729. That coefficient is, how- 
ever, for the efflux of steam, which must be reduced 
to about .693 for air. 

195. An experimental proof of the inaccuracy of 
the results given by Professor Weisbach is shown in 
paragraph 149, page 291, in which one,of MM. Saint- 
Venant and Wantzel’s experiments, No. 372, Table 
XXVII., page 291—made by a similar apparatus 
to that used by Professor Weisbach—is reduced for 
an interval of 10 seconds for the efflux through an 
orifice in a plate. The coefficient obtained, and 
given in paragraph 149, for that experiment is .50. 
Professor Weisbach, in Table XXXVL, page 375, 
experiment No, 439, gives .7879 as the coefficient 
calculated with formula No, 4 for the efflux through 
an orifice made in a plate. 

The heads of pressure of efflux of MM. Saint- 
Venant and Wantzel’s experiment varied from 
23.11 lb. to 33.49 lb. on the square inch; while for 
Professor Weisbach’s experiment, No, 439, the heads 
of pressure were only from 12.7 lb. to 19.7 1b. on 
the square inch. ow, according to Professor 
Weisbach’s conclusion from his experiments fhe 
coefficients increase with the increased heads of pressure, 
as shown in column 12, Table XXXVI., page 375, 
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experiments Nos. 439 to 443. If, then, the efflux 
in experiment No. 439 had been under double that 
head of pressure, so as to have been nearly equal to 
that of MM. Saint-Venant and Wantzel’s experi- 
ment, how much greater would the coefficient .7879 
have been and, consequently higher than the co- 
efficient .50, that obtained from MM. Saint-Venant 
and Wantzel’s experiment ? 

196. If Professor Weisbach decided to make his 
experiments by such a method, it is remarkable that 
the inherent disturbing causes and uncertainties 
should not have been reduced to a minimum, by 
making each experiment in the shortest time practi- 
cally possible, and thus have obtained data for ascer- 
taining the efflux under any given head of pressure, 
which, as explained in paragraph 199, could not 
be done by the method of experimenting actually 
adopted, By means of a specially designed valve 
for the purpose fixed on the efflux tube, worked 
with one hand, and a chronoscope for registering 
the time to the tenth part of a second worked 
with the other hand ; and by averaging, say, four 
experiments made with the same initial head of 
pressure, reliable results could have been obtained if 
the time of each experiment were only 4 or 5 seconds. 
We have frequently operated in that manner for 
similar —— with the desired accuracy, when 
the time did not exceed 5 seconds. 

Considering that the capacity of the boiler which 
Professor Weisbach used was equal to 165 cubic 
feet, had the time of an experiment not exceeded 
5 seconds, the lowered temperature due to the foot- 
pounds of work of the efflux—taking into account 
the absorption of heat—might have been totally 
neglected, and a simple average of the initial and 
final pressures taken as the data for calculating 
the theoretical quantity of efflux. The result would 
not have made an error in the coefficients greater 
than about 1 per cent., when using the efflux 
orifice 1 centimetre in diameter. 

197. The coefficients given by Professor Weis- 
bach, as calculated by him with the formula No. 4, 
have been largely adopted in Germany and also by 
several authors ; amongst others by Professor Ran- 
oe in his works entitled ‘‘ A Manual of the Steam 

e and other Prime Movers,”* and in ‘ Useful 
En es and Tables.t” 


(To be continued.) 








Tue Atsget Gorp Mgpat or THE Socigty oF ARTs.— 
The Albert Gold Medal of the Soeiety of Arts has this year 
been awarded by the Council to Mr. Henry Bessemer, “for 
the eminent services rendered by him to arts, manufactures, 
and commerce, in developing the manufacture of steel.” 





Gseman Miyerats.—The production of coal in Germany 

in 1870 was about 23,000,000 tons. The production of 

iron ore in the same year was 2,660,000 tons ; of 

zine ore, 363,000 tons ; of lead ore, 98, 580 tons; of manga- 
nese ore, 11,200 tons ; “of i iron pyrites, 73,000 tons, &e. 


* At page 324 of that work. 
¢ At page 303 of that work. 











TESTING STEAM BOILERS. 


Report of the Committee appointed to Test Steam Boilers 
at the American Institute Exhibition, 1871. 
(Continued from page 373.) 

Description of the Allen Boiler.—(See engravings above.) 

This boiler possesses many novel features. There are nine 
cast-iron cylinders, A, A, A, &c., each 7 in. internal dia- 
meter, and 11 ft. long; ; and into each of these cylinders 
eighteen wrought-iron tubes, each 34in. in diameter, and 
closed at one end with plugs, are screwed. In each section 
of wrought-iron tubes nine of the tubes have a length of 3 ft. 
2 in., and the remaining nine have a length of 4 ft. 5in. each. 
The sections are all connected by the cast-iron cylinders to a 
steam drum, C, 2ft. in diameter and 8 ft. long, and this 
drum is connected with another, D, 2} {t. in diameter and 
8 ft. long. (This drum has been omitted i in the engraving.) 
From this latter drum the steam leaves the boiler by the pipe, 
E. These drums are so arranged as to superheat the steam, 
being surrounded by the products of combustion, and in the 
bottom of each of the drums are pipes, F, G, connecting with 
H, the lowest point of the boiler, to allow the water carried 
over by the steam to drain back. The feed and the water 
gauge and gauge cocks are connected to the steam and water 
spaces by the pipes, J, K, L, leading to the steam drum, C, 
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20° from the vertical, the inventor claiming that as the most 


effective position. The inventor also claims great facility 
for making repairs by merely unscrewing a defective tube 
and substituting a good one. 


Calculation of the Log of the Allen Boiler, exhibited at the 
Fair of the American Institute, November, 1871. 
Determination of the heat carried away by the condensing 

water discharged from the tank during the twelve hours’ 


trial : 
To 1.30 p.m., 1056 cubic feet at 6241b. = Units. 
66000 lb. at range of 120.7 degrees Fahr. 7,966,200. 
To 10.30 p.m., 5480 cubic feet at 6241b. = 
342,500 Ib. at range of 106.08 degrees. Fabr. 36,332,400. 


To 11.35 p.m., 660 cubic feet at 6241b. = 
40,625 lb. at range of 50.5 degrees Fahr. ...  2,051,562.5 


46,350,162 5 





(a) Total British thermal units 








Determination of heat carried off b 
surface of the tan 
1168.12 lb. x 1008.8 degrees anal heat at 
152.7 degrees Fahr.= ie b) be 


+ evaporation at the 


Units. 
1,178,404.4 


Determination of heat carried away by water of condensation : 






























































and the cross connexion, H, respectivel The wrought-iron | 39,670lb. at 17.98 degrees (range—63.48 de- Units. 
pipes are connected to the cast-iron eplindane at an angle of grees —45. 5 degrees=(c) eos eve 713,266.6 
Log GT Trial o Allen’ s Steam Boiler, November 14th, 1871. 
| Weight. Temperatures. Reading of Meters. 
; q Ss | 
TIME. 5 g SB 3 5 Injection. 
3 g s2| f & a 
iets , (e535) @ | 38 | § |Flucs.| & | Feed. | | 
| sisi || 8s |FE| & g | 1 | 2 | 3. 
Aala|sS| au l8"| a 8| A = | | 
AM. deg. | deg. | deg. | de deg. | deg. | deg. 
10.30 ... 80.05]... 400 one 455 pos : , ° : - 46. | | 14308. 
11.00 ... 30.05| 68. 400 300 | 45.5 316.) 50.5) ... 220. 46. | 14311. | 29244) 6290 
11.30 ... ...| 80.02] 73. 600 900 | 45.5 825.| 58.5) 145.5) 245. 48. | 14323.5 | 29293) 6353 
= 9 bee | 30.00] 71. 0 | 1500 | 45.6 830.| 65. | 168. | 260. 46. | 14347,2 | 29406 | 6486 
12.30 ee .».| 29.98] 72. | 200 | 2100 | 45.5 | 330.| 71. | 169.5} 255. 47. | 14377.7 | 29502) 6600 
1,00 ... .»-| 29.95} 70. | 200 | 1800 | 45.5 | 828.| 74. | 178. | 260. 47. | 14313.0| 29622| 6714 
12 ... 29.92] 74. | 0 | 1800 | 45.6 | 336.) 77.5) 180. | 265. 48. | 14441.5 | 29730) 6860 25 
2.00 ... -| 29.90] 69. 200 | 1800 | 45.6 | 328.) 83. | 180. | 265. 48. | | 14470. 0 | 298165) 6981 80 
2.30 ... 29.90| 72. 200 900 | 456.5 | 334.| 65. | 172. eee 48. | 14498.8 | 29910| 7099 154 
3.00 ... 29.86; 64. 200 | 1800 | 45.5 330.| 66.5} 164. | 405. 48. | 14528.2 | 30028) 7234 237 
3.30 . 29.86} 67. 400 | 1500 | 46.5 | 336.) 67 145. | 410. 48. | 14550.1 | 30123 | 7352 313 
4.00 ... 29.85| 65. | 200 | 1800 | 45.5 | 828.| 61. | 163. | 400. 48. | 14576.8| 30225| 7468 385 
4.30 .. 29.84| 75. 200 | 1800 | 45.5 | 336.) 60. | 148. | 390. 49. | 14604.4| 30334! 7601 466 
5.00 ... 29.82} 71. 200 | 1500 | 45.6 | 330.| 60.5] 148.5| 380. 42. | 14632.1 | 30421) 7713 537 
6.30 ... 29.80] 69. 200 | 1800 | 45.5 | 832.| 59. | 148. | 370. 50. | 14659.0 | 30544) 7851 622 
6.00 ... 29.77 | 67. 200 | 1500 | 45.6 330.| 59. 147. | 375. 50. | 14685.6 | 30641| 7973 696 
6.30 ... 29.74| 70. 400 | 1500 | 45.5 830.| 57.5) 141. | 370. 50. | 14710.5 | 30756| 8092 771 
TO 2. 29.72) 67. | 0 | 2100 | 45.5 828.| 61. | 147. | 390. 2. | 14736.2| 30854| 8215 854 
fae 29.72| 70. | 200 | 1500 | 45.5 830.| 59.5 | 150. | 390. 52. | 14764.3 | 80985| 8342 927 
8.00 ... 29.70] 78. 400 | 1800 | 45.5 336.| 60. | 143. | 375. 51. | 14789.6 | 31067 | 8476 | 1010 
8.30 ... ...| 29.70] 75, | 200 | 1800 | 46.5 888.| 62.6) 145. | 390. 62. | 14816.5| 31172} 8697 | 1085 
9.00 ... ...| 29.68] 76. | 200 | 2100 | 45.5 336. | 67. | 151. | 400, 52. | 14844.8| 31272) 8722 | 1162 
9.30 ... ...| 29.64] 78. | 175 | 1200 | 45.5 328.| 62.5) 150. | 380. 52. | 14873.9| 31379| 8847 | 1240 
10.00 ... 29.64! 70. 0 | 2100 | 45.5 832.| 66. | 149. | 400. 52. | 14899.8 | 31486 8973 | 1319 
10.30 ... 29.62} 75. | 0 | 1600 | 46.5 828.| 60. | 147. | 370. 52. | 14928.5 31596 | 9101 | 1398 

















RemMARKs.— Trial commenced at 10.46 a.m. Pounds of wood, 400 ; 


taken at frequent intervals, from 10. 46 A.M. up to 11.35 P.M., 
Final reading of meters at 11.36 p.m. 
1584.5 ; omnis of feed from 10.30 p.m. to 11,35 P. M., 1270, 


; feed, 14943.5 ; injection No. 1, 31767.5; 


unds of ashes, 848. Temperatures of discharge, 
135, 124, 103, 88, 77, 66, 62, 57, 64, 52 og 


146, 1444, 140, 
; injection } No. 2, "9398 ; injection No. 3: 





































Total heat derived 





from fuel, as determined above : 
Thermal units 
46,350, 162.5+-1,178,404.6 + 713,266.6— 48,241 833.6 
Deduct 4 per cent. of (a) for errors (leakage 
and meters) ‘i aad 


eee ose 1,854,006 5 


Final and corrected results 46,387 ,827.1 
British thermal units per pound combustible, 46,387,827.1 
4527 = 10,246.92. 
Equivalent evaporation of water, temperature 212 degrees 
Fahr., atmospheric pressure= 10,246.92— 966.6= 10.60 lb. 
Apparent results. Real results. 
Water evaporated per pound of 
39670 
-= 7.38 


39670 
coal ——— —- 7.38 
6375 


5375 
Water evaporated per pound of 


89670 


4527 


89670 


combustible ... ove 6a =~ 8.76 =8.76 


(To be continued.) 


FRENCH RIFLING IN BRITISH GUNS. 

NAVAL gunners are dissatisfied with the amount of rotation 
given to their projectiles by the Woolwich system of rifling 
heavy guns; and they are also alarmed as to what may 
occur in a naval engagement, seeing that firing eight rounds 
every three months is found to impair the rifling and injure 
the bores. They naturally ask, if this be so in such deliberate 
firing, when the guns have three months to cool between 
every eight discharges, what will happen when one hundred 
or more rounds may have to be fired in the same day, raising 
the temperature within the gun, and causing the charge to 
be consumed more rapidly and more perfectly. The views 
held by seamen gunners are expressed in the following pas- 
sages of a letter recently addressed by a naval officer to the 
First Lord of the Admiralty : 

“TIT have attempted to analyse the self-inflicted injuries 
sustained by 37 guns, of the total weight of 430 tons, being 
only a few of those damaged within the last seven years, the 
exact particulars of which I could ascertain. Of these— 

2 guns, 17 tons weight, burst explosively. 
8 52 were permanently disabled. 
were obliged to cease fire for a 


” ve ” 
oS «= ©& 
time. 

12 guns, 199 tons weight, injured, but not obliged to cease 
fire. 

making 37 guns, 430 tons weight, injured disabled, or burst 

on the home station alone since the introduction of the 

French, or miscalled ‘ Woolwich,’ system of rifling, in 1865. 

“2. As these represent only a small proportion of the 
additions made to the ‘ cemetery of suivides,’ at the Koyal 
Arsenal; of the guns obliged permanently or temporarily to 
cease firing ; and of those less severely injured by their own 
projectiles, I venture to suggest the advantage ot having ‘a 
return made of all guns compelled to cease fire, for however 
short a period, in consequence of internal injuries, as well as 
of those which have had their bores damaged in a less degree, 
showing the nature, position, and supposed cause of the 
several injuries,’ with a view to ascertaining the influence of 
the French rifling on the endurance of British guns. 

“3. Ihave also endeavoured to trace the causes which 
have necessitated the permanent crippling of the shell power 
of guns, by reductions in the length, weight, and bursting 
charges of projectiles, so far below those which the guns 
were designed to project. Thus the original 11-inch 530 Ib. 
“common” shell was 3} calibres (37.61n.) long, and con- 
taining 40 lb. of powder; it is now but 402Ib. in weight, 
24 cahibres (274 in.) long, and contains only 24} lb. bursting 
charge. The original 12-inch ‘“‘common” shell for the 
25-ton gun was 600 1b. in weight, 3 calibres (36.15 in.) long, 
and contained 45$ lb. of powder; whereas it is now only 
495 lb. in weight, 2} calibres (50 in.) long, and contains only 
35 1b. of powder, when used in the 25-ton gun; whilst that 
for the 35-ton gun contains only 20} 1b. bursting charge. 
These, and other similiar sacrifices of shell power were 
necessitated by the failure of the present French system of 
rifling to rotate projectiles of sufficient length ; though it is 
a well-ascertained fact that, with a given diameter and 
weight of projectile, if adequate rotation be given, the longer 
it is (i.e., the larger the powder capacity) the more accurate 
the shooting. 

“4. Notwithstanding this loss of shell power, the reduced 
projectile is not centered in the bore, but in wriggling and 
hammering its way out of the gun, inflicts the abrasions and 
dents before referred to; and being occasionally broken up 
in its effort to escape, the pieces are liable to become wedged 
in the gun and thus give rise to the fearful explosive bursts, 
the pieces of which are to be found in the ‘ cemetery of 
suicides.’ 

“5, Many able Artillery Officers are convinced of the 
failure of the French system to impart perfect rotation ; 
whilst every experienced Naval Officers is familiar with the 
intermittent puffing noise peculiar to the irregular motion in 
the air of its wabbling projectiles; and the results of seven 
years’ experience seem to confirm the statement officially 
made by the talented Superintendent of the Royal Gun Fae- 
tories, that ‘a better system of rifling might be found.’ It 
is submitted that there is a primd facie case for inquiry as to 
those results, and as to the ‘better system of rifling’ which 
* might be found.’ 

“6. The circumstance that there may be persons com- 
mitted to the French system with pet theories in its support, 
ought not to be allowed to weigh against noxious facts. The 
furor which surrounded the Armstrong lead-coated system 
was never more fervent or unreasonable than at the moment 
when it was about to be given up. The ‘shunt’ system also 
found eloquent defenders when it was about to be abandoned. 
And the fact that the French system, in concentrating the 
whole effort of rotation on six-tenths of an inch of bearing in 
each groove by which itis conveyed to weakening stud holes, 
each .3 in. deep, and 1.6 in. wide, is alike opposed to common 
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sense and to experience, will, probably, not prevent its also 
finding supporters. Nevertheless, it is to be hoped that should 
the desired return be published, facts will prove too strong 
for specious opinions.” 


MURRAY’S BRICK-MAKING MACHINE. 

A supGMENT of considerable importance to inventors, 
patentees, and infringers has recently been delivered in the 
Court of Chancery by the Lord Justice James. The cause of 
action was the infringement, by Messrs. Clayton, Sons, and 
Howlett, of Mr. Murray’s continuous delivery brick-making 
machine. Before entering into the particulars of the Chan- 
eery suit, it may be as well to describe this apparatus, which 
we illustrate on page 381. Fig. 1 of our engraving represents 
an elevation of the machine complete; Fig. 2 is a plan of the 
cutting table; Fig. 3 is an enlarged section showing the 
method of attaching the cutting wires to the top and bottom 
bars; and Fig. 4 on the present page, an end view of the 
cutting table. The apparatus consists of a pugging mill, 
moulding die, and cutting table, the two latter appa- 
ratus being protected by separate patents; it was the 
latter portion—the cutting table—which formed the sub- 
ject of the recent litigation. The pugging mill is cylin- 
drical, instead of being in the form of an inverted cone 
and being provided with arrangements for cutting off the 
flow of the clay, as in the ordinary intermittent action 
machines. The cylindrical form enables it to be worked 
with less expenditure of power than those in general use. 
the clay on leaving the pugging mill is conducted to the 
die, which is so constructed that the faces of the clay are 
lubricated, the clay being thereby delivered with less friction, 
and consequently with a smooth and even surface. For 
the purpose of imparting to the clay a thin film of lubri- 
cating material which will insure this smoothness of surface, 
the sides of the die are made hollow, and contain the liquid 
lubricant, which exudes from the hollow sides through 
holes made in their faces. The perforated faces are covered 
with felt, which becomes saturated with the lubricant, and 
prevents it running out too quickly. The hollow vessels 
forming the sides of the die are held in place by screws pass- 
ing through lugs formed on the mouth of the machine. 
They are readily removed for cleansing or covering, and are 
replaced without deranging any other parts of the machine. 
The lubricant is supplied continuously to the boxes from the 
cylindrical reservoir shown in our engraving. The clay in 
passing into the cutting table impinges upon the felt-covered 
boxes, and carries away with it the necessary thin film of 
lubricating material. 

Assuming that a quantity of clay of sufficient length to 
form twelve bricks has issued from the mould, this length is 
cut off by means of a vertical wire mounted in a reciprocating 
frame, which moves to and fro on guides affixed to the side 
standards. The proper length of clay thus severed from 
the advancing mass, is pulled forward by hand on to the 
cutting table. Arrived there it receives a lateral push, at 
right angles to its line of previous motion, which forces the 
mass against a series of fixed wires. This lateral movement of 
the clay is effected by means of a push-board, which, as it 
advances, pushes the clay against and past the fixed wires, 
thus dividing the mass into the required number of bricks. 
The push-board is actuated by a rack and pinion motion 
under the table, best seen at Fig. 4, and which is worked by 
a crank handle. On this handle being released the weight 
causes the push board to be at once drawn back to its original 
position. ‘Ihe bricks thus formed are by this lateral move- 
ment deposited on a portable board, on which they are removed 
to the barrow. Keferring to Fig. 3, it will be noticed that the 
bars to which the cutting wires are connected are slotted. The 
wires are attached to pins in the upper bar with screws and 
nuts, and are kept taut by means of india-rubber tension 
springs. The bars being slotted permits the wires to be shifted 
either further apart or closer together, thus altering both their 
gauge and angle, so that the thickness and the bevel of the 
bricks can be varied to suit the requirements of manufacture. 
rhe cutting table is the key to the numerous advantages 
possessed by Mr. Murray’s apparatus, and which consist in 
dispensing with several auxiliary movements which neces- 
sarily encumber and consequently diminish the working 
efficiency of the intermittent delivery machines with rotary 
action dies in general use. As the block of clay to be 
divided up on the cutting table is only an inch longer 
than is required, a very small amount of waste is thrown 
back for second manipulation. The removal of the bricks, 
too, from the machine is effected without their being 
handled, so that they sustain no injury from that source. 1t 
requires but one set of men to attend to one of these ma- 
chines, so that a great economy of labour results as against 
an intermittent delivery apparatus, which requires two sets 
of attendants. In the arrangement under notice, brickwork 
foundations are unnecessary, the machine being mounted 
on cast-iron foundation plates. 

Such is the apparatus—or at least a portion of it, the 
cutting table— which gave rise to the action between Messrs. 
Middleton and Messrs. Clayton. Jo render this clear we 
should observe that in Messrs. Clayton's machine the clay 
runs on to a lubricated metal table, and by a turn of a handle 
from left to right this table is made to pass under a fence 
board, which is attached to the frame of the machine, and, 
being fixed, retains the block of clay in a stationary position, 
whilst the table recedes from under it. A series of cutting 
wires travelling with the table pass through the clay, which is 
left on a portable board on the other side of the wires. By a 
reverse action of the lever the board with the bricks upon it is 
placed in a position to be removed from the machine, and the 
metal table is ready to receive another block of clay. On the 
other hand, in Mr. Murray’smachine the metal receiving table, 
the standards, the wire bars, and the brackets upon which the 
portable board rests, are all stationary, being attached to the 
f:amework of the machine. ‘The clay is delivered on to the 
lubricated metal receiving table, and by the action of the 
lever from right to left—just the opposite of the movement 
in Clayton’s apparatus—the push-board is brought up to 





the block of clay, which is thus moved to the wires ina 
parallel course. The action of the push: board being con- 
tinued force the clay between the wires, and it is delivered in 
the form of bricks on the portable board beyond the wires. 
This colourable imitation of Mr. Murray’s invention led 
that gentleman in January, 1869, to apply to the Court of 
Chancery for an injunction against Messrs. Clayton to restrain 
them from manufacturing and selling these machines upon 
the grounds that they were infringements of Mr. Murray’s 
patent; that these machines embodied, in fact, but a trans- 
position of the parts, and a reversing of the action of the 
action of Mr. Murray’s apparatus. Mr. Murray’s patent we 
may mention, was dated June, 1866, Messrs. Clayton’s being 
dated September, 1868. ‘The cause came before Vice-Chan- 
eellor Bacon, who dismissed the bill with costs in January 
last. The Vice-Chancellor came to the conclusion that the 
plantiff’s patent was inyalid on the,ground that it has been 
anticipated by prior inventions. _ Conscious of the strength 
of his cause Mr. Murray appealed to the Lord Justices, 
and they on the 6th of last month delivered their judg- 
ment entirely and unreservedly in his favour. In deliver- 
ing judgment Lord Justice James observed that Mr. Murray 
had given his own statement of his having been the first and 
true inventor, and had produced as to the utility and the de 
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facto novelty of his invention a mass of evidence—as to which 
there had been no cross-examination and no contradiction— 
“in my mind,” said his lordship, “stronger almost than any [ 
have ever witnessed in any case in this court.” The witnesses 
in the case were engineers, a superintendent of Government 
works, and practical brickmakers, the sum of whose evidence 
went to show that the invention was both efficient anil 
original. One of the witnesses spoke to the bricks being 
worth two shillings a thousand more than those made by 
ordinary machines, while Mr. Bernays, the Government cn- 
gineer, spoke very highly of the supriority or the appa- 
ratus over those in general use. ‘to eum up, the Lori's 
Justices were of opinion that there had been no anticipation. 
They considered the plantiff’s case was fully made out, aw 
they granted him a perpetual injunction against the de- 
fendants, who had to pay the costs of the suit. There can 
be no question as tothe perfect equity of this decision, an: 
the only wonder in our mind is how Vice-Chancellor Bacon 
could possible have arrived at the conclusion he did. 


PRIVATE BILLS IN PARLIAMENT. 

Tures Irish railway Bills are attracting some attention in 
the committee rooms at the present time, the affair being 
termed “the triangular duel.” ‘These Bills are the Great 
Southern and Western Railway (North Wall Extension), the 
Dublin Central Station Railway, and the Dublin Port anil 
City Railway. ‘These are of course competing schemes; the 
ease of the first has been opened. ‘This is a Bill to authorise 
the company to make railways connecting their railway with 
the Liffey branch of the Midland and Great Western Com- 
panies, and with the works of the London and North- 
Western at North Wall, Dublin; to acquire additional lands 
at Dublin, to run over and use a portion of the Midiand, 
Great Western, and Dublin and Drogheda Railways at 
Dublin; to enter into working and traflic arrangements with 
respect to the new railways with the Midland, Great 
Western, and Dublin and Drogheda Railway Companies ; 
and to empower the London and North-Western Railway 
Company to subscribe. The length of the line is 3 miles 
56 chains, and the proposed capital 150,000/. by shares, and 
100,0007. by loan. 

The Dublin Central Station is a Bill to incorporate a com- 
pany for making railways in Dublin, for connecting the 
Great Southern and Western Railway with the Dublin and 
Kingstown Railway, with lines to connect with the Dublin 
and Drogheda, and the Midland Great Western Railways, 
and a central station over the bed of the river Liffey, be- 
tween Essex Bridge and Carlisle Bridge; to enable the 
company to run over, and use part of, the Dublin and 
Drogheda Railway; and to enter into traffic and working 
arrangements, and traffic facilities with the several railway 
companies in Dublin. The capital proposed is by shares, 
540,000/., and by loan 180,000/., the length of the lines is to be 
4 miles 60 chains. The object of the Dublin Port and City 
Railway Bill is to enable this company to make a railway iu 
extension of their authorised line to the western boundary of 
Wapping-street ; to acquire additional land in the parish of 
St. Thomas; to enter into working and traflic arrangements 
with five English, and five Irish railway companies, and to 
authorise the Midland and the Manchester, Sheffield, and 
Lincolaoshire Railway Company each to subscribe 25,000/. 
The proposed capital is to be 50,0001. by shares; the length 
of the proposed line is only 26 chains. The cases are at 
present proceeding. 
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NOTES FROM PARIS. 
Paris, June 3, 1872. 
SewAcE UTILISATION. 

Tue Municipal Council has, by a series of recent con- 
clusions, decided the important question of the purification 
of the Seine, and the utilisation of sewage water which now 
flows into it. 

Our readers know that at Gennevilliers the city of Paris 
has for several years carried out experiments on a large 
scale. There has been tested the process of purification by 
sulphate of alumina, as well as the process of direct utili- 
sation, and both have given satisfactory results. Sulphate 
of alumina partially purifies the Parisian sewage. It gives 
on the one hand limpid water, but not pure enough for 
discharge into the river, although an improvement on the 
actual condition of things. It gives on the other hand, a 
precipitate, which, without being very rich as a manure, 
has nevertheless a fertilising value of sufficient importance 
to pay for transporting it to small distances. 

The direct application of sewage water to the light 
sandy soil of Gennevilliers has given in all respects much 
better results. The porous ground absorbs enormous quan- 
tities of sewage. This permeability will last during some 
years at least, and it is easily maintained, by selecting such 
crops as vegetables, which require frequent renewals, so 
that the deposits left by the sewage water may be constantly 
mixed up with the soil. 

Sewage irrigation moreover, even in large amounts, does 
not appear to produce any bad effects from a sanitary point 
of view; and lastly, the unproductive plains of Gennevilliers 
now produce abundant crops, and in a single season, a 
sterile field may be transformed into a luxuriant garden. 
These results are certainly new in France, and they are 
now carrying conviction with them. 

By the suggestion of the Prefect of the Seine, the 
Municipal Council having become acquainted with the 
results of the essays, has advanced a sum of 40,000/. for 
the construction of machines, and the establishment of the 
necessary works to bring on to the plain of Gennevilliers, 
a daily quantity of 870,000 cubic feet of sewage, or one- 
third of the whole discharge of the collecting sewers. It 
has, moreover, authorised the purchase of land for the erec- 
tion of lifting stations near the outfall of the Asniéres 
sewer, has ordered the construction of an engine of 125 
horse power, and will submit for competition the work for 
the canalisation of sewers and drains required. The sewage 
will pass to Gennevilliers by crossing over two bridges now 
in course of construction. 

Lastly, at one of its recent sittings, the Municipal 
Council hasapproved of an agreement prepared by the Prefect 
with the contractors, who undertake to employ the 870,000 
cubic feet of sewage conveyed daily to the plains, ‘These 
contraetors agree to hold constantly at the disposal of the 
city, in the plains of Gennevilliers, a surface of 900 acres, 
and to purify on these lands, by the action of the ground, 
and by the plants, the sewage, which is conceded to them 
for 36 years. They engage to give space on their lands for 
any sewers or drains the city may wish to lay down for the 
distribution of the water, and finally to pay a gradually in- 
creasing rental, until it reaches a maximum of 24s, per 
acre. 

The purification of the Seine may thus be now considered 
as in a fair way of being settled, and it is to be hoped that 
this great question of sewage utilisation may find a speedier 
and more satisfactory solution than it has received in 
England. 

M. TrRESCA. 

M. Tresca, sub-director of the Conservatoire des Arts et 
Métiers, whose scientific works are so well known, and who 
has of late years given to the world the results of numerous 
experiments on the flow of solids, has been recently elected 
a member of the Academy of Sciences. 


REPRODUCING DRAWINGS. 

M. Balard lately communicated to the Academy a new 
mode of reproducing drawings, devised by M. Renault. If 
a drawing be made on strong glazed paper, with glutinous 
ink, and the lines be afterwards covered with a metallic 
powder (the bronze powder of commerce), and if the draw- 
ing thus prepared be pressed upon a sheet of sensitised 
paper, the lines of the original drawings are reproduced in 
black by the chemical action of the pulverised metal upon 
the sensitive paper. By softening the ink with the vapour 
of alcohol, and renewing the bronze powder when it is ex- 
hausted, many impressions can be produced. 


SreAm RAMMER. 

A recent number of the Annales Industrielles notices 
the trial in Paris of a novel paving tool, which is worthy 
of notice. 

This is a steam rammer. The rammer is that heavy 
tool which the paviour lifts about 12in. from the ground, 
and drops upon each sett in succession. This involves a 
large amount of physical work, producing undue fatigue, 
and exercising a very deleterious effect upon the lungs. 
The special malady due to this cause is well known in the 
Paris hospitals. Under these circumstances the substitu- 
tion of steam power for this arduous labour is a great ad- 
vantage. 

M. Lignier has schemed a new apparatus for this pur- 
pose, which, without suppressing hand labour, is intended 
to remove all the evils attending the ordinary rammer. 
The paviour has no longer to lift the heavy weight, which 
is actuated by a small Lenoir gas engine. To the flywheel 





of this machine is connected the rammer, which is of steel, 
smaller, but heavier than the ordinary instrument. The 
engine imparts the movement, which is guided by the man, 
and the rapidity of operation more than counterbalances, 
according to the inventor, the increased cost of the ap- 
paratus. But the arrangement is worthy of notice, even 
if it did no more than reduce the hand labour ordinarily 
required. 

Another improvement in road-making tools we have re- 
cently seen in operation at the Place du Palais Royal. It 
is employed for cutting the compressed asphalte. During 
several years the use of this material has been greatly ex- 
tended, and along with many incontestible advantages it 
presents several grave drawbacks. Amongst the latter 
we may mention that of the rapid decay of asphalte, 
either badly prepared, or not properly supported by the 
foundation beneath. Hollows are formed, where the water 
lodges, and the asphalte speedily breaks unless it is 
promptly repaired. When this is required, the surface is 
broken by the pick, the formation is restored, the asphalte 
in powder is laid on, and by means of hot iron ths road is 
made good, 

The new tool spoken of has for its object the breaking up 
more promptly and regularly the surfaces of asphalte that 
have to be restored. It consists of a vertical frame resting 
firmly on the road by a tripod. A vertical shaft is put in 
movement by gearing, driven by two handles. On a hori- 
zontal lever fixed to the vertical shaft is placed a tool 
holder, which can be adjusted in its position with relation 
to the vertical shaft. A steel-cutting tool is fixed in the 
holder, and describes a circle of greater or smaller dia- 
meter, according to the size of hole to be repaired. At each 
turn the tool descends a little by a mechanical feed, so that 
the bed of asphalte is speedily cut through. The work of 
this machine is apparently very good, but it appears some- 
what complicated. 








NOTES FROM GERMANY. 
Bonn, June 4, 1872. 
VIENNA INTERNATIONAL EXH'BITION. 

Tue buildings for the great International Exhibition, 
which is to be opened at Vienna on the Ist of May, 1873, 
make rapid progress. ‘They are taken on contract by 
Peter Harkort, of Dortmund, in Westphalia, and are built 
of iron and glass, the principal building being 2968 ft. long, 
by 666 ft. broad. It is to be traversed for its whole length 
by a principal gallery, and is met by lateral galleries on 
each side, while the centre is occupied by a large rotunda, 
with a dome of 334 ft. diameter. and 257 ft. in height. 
The principal gallery will be 82 ft., the lateral ones 49.20 ft. 
wide, the latter being separated from each other by open 
courts, while the total of the building will cover an area of 
123,600 square yards. Opposite the principal facade of 
the Exhibition will be that for the art exhibition, which 
offers 8395 square yards hanging space, and by side galleries 
will be connected with an aquarium and a large horticul- 
tural exhibition. The hall for heavy machinery forms a 
special building of 2920 ft. by 91 ft. 9 in., close to the em- 
bankment of the Danube, and will offer particular facilities 
for hydraulic machinery. 

The Exhibition will be divided into 26 groups and 
classes, as follows: Mining and smelting; agriculture and 
forests; chemical industry; artificial and prepared food ; 
textiles and clothing; leather and india rubber; worked 
metals; worked wood; stone, clay, and glass; hardwares ; 
paper; graphic arts and drawing ; engines, machinery, and 
transport; pbysical instruments; musical instruments; 
military industry ; naval industry; architecture and civil 
engineering ;, the dwelling-house; the farm ; national do- 
mestic industry ; industrial art museums; Christian art; 
objects of ancient art and industry ; plastic art; and edu- 
cation. Besides these classes there will be others illus- 
trating the history of inventions, the history of manufac- 
ture, the history of commerce, the history of prices, and 
the gradual utilisation of refuse matters. During the 
Exhibition lectures are to be given on various subjects, and 
trials with machinery and certain branches of manufacture 
executed. It is also intended to invite international con- 
gresses of scientific men, artists, teachers, physicians, 
managers of art museums, engineers, architects, chambers 
of commerce and industry, bankers and insuring agents, 
farmers and foresters, mivers and smelters, &c. The ar- 
rangement is to be geographical, from west to east, in the 
same order as the various countries are situated on the 
globe. An international jury will judge the merits of the 
exhibits; however, the exhibitor is at liberty to decline 
the judgment of this trihunal. The jury will award, 
as prizes, medals for art, medals for industrial pro- 
gress, medals and diplomas for merit, medals for taste, 
medals for co-operators and honorary diplomas. In Ger- 
many, Austria, and France great imperial committees are 
already formed for the furtherance of industrial interests, 
and it appears that the exhibition on the banks of the 
Danube has a chance to rival with its predecessors on the 
Thames and Seine. 


PLATING witH NICKEL AND PLATINUM. 
Professor Rudolf Béttger, of Frankfort-on-the-Maine, the 
well-known discoverer of gun-cotton, vindicates his priority 
as the inventor of galvanising metals with nickel and 
platinum, processes which are now attributed to E. Bec- 
querel and Isaac Adams, though they were made public 





by Professor Béttger, more than thirty years ago, in 
Erdmann’s Journal fiir Practishe Chemie, 1843, vol. iii. 
He had discovered that a solution of sulphate of nickel- 
ammonia, even under the action of a not very powerful 
current, will readily and firmly deposit a bright metallic 
coating upon copper and brass, which within half an hour 
becomes so thick and coherent that it will prevent the 
action of nitric acid upon the underlying metal. Since 
then the process has been extended to galvanising iron and 
steel, and has become highly valuable for the protection of 
these metals against rust and atmospheric influences when 
used in the construction of delicate machinery. The coating 
of metals with platinum is effected by Béttger even without 
the aid of a galvanic battery, simply by boiling them in a 
solution of chloride of platinum-ammonium with a small 
excess of free ammonia, when a bright metallic coating of 
platinum is firmly united with the metal, which will pro- 
tect it against oxidation as well as metallic nickel. When 
a galvanic battery is used, the metal is not generally so 
well deposited in one coherent mass, but is apt to form 
minute black crystals ; when, however, the above solution 
is kept sufficiently ammoniacal, and not too hot, it will also 
deposit on the negative electrode a bright metallic coating. 
Both processes are now much in use with physical instru- 
ment makers for the protection of brass and copper parts, 
such as wheels in chronometers and other fine instruments, 
and they were first published at the meeting of German 
naturalists and physicians at Mayence in 1842. 


CANALS IN GERMANY. 

Germany possesses comparatively very few canals, such 
abound in England and France, and in spite of the great 
number of railways in existence or under construction, the 
want of good water communication for the transport of 
bulky and cheap goods is very much felt in this country, 
though in Eastern Germany the rivers Elbe, Weser, Oder, 
and Vistula, and in Western Germany the Rhine, have long 
since been used for that purpose. At last two canals will 
be constructed, one to facilitate the connexion of Berfin 
with Saxony and Bohemia, the other to connect Strasburg 
with the navigable part of the Rhine and the North Sea. 
The former will leave the river Elbe at Zadel below the 
town of Meissen, follow the track of the Grédel canal, pass 
the towns Liebenwerda and Sclhieben, ascend the ridge of 
hills near Baruth by means of 20 locks, and enter the lakes 
of Teupitz and Kénigswusterhausen, where it joins the 
navigable river Spree, about 20 miles above Berlin. Its 
total length will be 87 miles, and the distance by water 
from Dresden to Berlin 126.36 miles instead of 290.16 
miles, as it is now. The canal will cost about 7,000,000 
thalers, or 1,010,000/. sterling, and the freight which it 
will carry to Berlin will be principally brown coal, grain 
and fruit from Bohemia, coals, sandstone, bricks, and lime- 
stone from Saxony, hay, straw, potatoes, peat, and wood 
from Brandenburg. The Strasburg canal is to follow the 
valley of the Rhine, and to join it at Ludwigshafen, oppo- 
site Manheim. ‘The canal will have a length of about 93 
miles, and a depth of 8 ft., and it is intended to carry 
barges 450 ft. long, with a load of at least 300 tons. 
Strasburg is a very convenient starting point for this canal, 
where four otherlarge canals join,znamely, the Saar canal from 
Saarbriicken, the Marne canal, from the Marne, Seine, and 
the canal at Diinkirchen, the Doubs canal from the Doubs, 
Saone, Rhone and Mediterranean, lastly, the Hunigen canal, 
leading to Bale and Switzerland. The canal will be carried 
out by the Imperial Government, and have a great in- 
fluence upon the traffic between Switzerland, Elsass, the 
Lower Rhine and Holland. 


Divine Apparatus IN Migs, 

The diving apparatus of Siebe and Roucquairault be- 
comes more and more in regular use at the coal mines of 
Germany, and following the example of Westphalia, a 
number of foremen, pitmen, and miners, are now being 
drilled in its use in the Siéarbrucken coal district, at the 
mine Friedrichsthal. ‘The men learn first the construction 
of the apparatus and its use in a pond, under a head of 
about 12 ft. of water, they then continue their driil in 
a shaft about 12 fathoms under water, where they go up 
and down on ladders or hemp ropes, and work under water, 
taking out and replacing valves, and other pieces of pumps, 
packing pistons, &c. They also learn to move and work; 
in suffocating gases, such as invariably follow explosions 
of fire-damp. Over 40 men have thus been drilled and 
made ready for an emergency. 








Erratum: Srron’s Execrric Crock.—By a typo- 
phical error the name of the inventor of the electric clock 
Seonribed on page 361 of our last number was printed 
“ Stroli” testead @ “Stroh.” 





Loxpon AssociaATION oF ForEMEN ENGINEFERS.—At tho 
last monthly meeting on Saturday, June Ist, Mr. J. Irvine, 
vice-president, in the chair, a paper on cast iron was read by 
Mr. Laird. The main points touched upon and considera 
were the effects of contraction from cold and expansion fro 
heat, the laws which regulate the action and reaction $f 
cast iron under the conditions of motion and rest, the beari 
of chemical equivalents or mixtures of metals, and the inj- 
prov: ts to be effected in the cooling of molten metal 
well as the ameliorations of form desirable in castings. 1 

aper was discussed by several members, and the discussi¢n 
ultimately allowed to stand over until the next meeting, ¢ 
Saturday, July 6th. The new candidates, Mr. W. Daubn 
and Mr. W. Ladley, were clected member, of the Assovip- 
tien. Mr. Charles Leager was put into nomination, 
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THE GEORGS-MARIENHUTTE.* 


Tue Georgs-Marien Mining and Iron Company of the 
Gvorgs-Marien Works, near Osnabriick, was founded in 
1856 with a capital of 2,500,000 thalers (375,0002.) for the 
purpose of extracting brown and spathic iron ores from the 
Permian formation of the so-called “* Hiiggel” —a mountain 
ridge belonging to an extension of the Teutaburger forest, 
1} miles to the south-west of the city of Osnabriick—and 
pit coals from the weald-clay formation of the Osning 
mountains to the east of the village of Oesede, and 1} miles 
to the south-east of Osnabriick. For the utilisation of these 
materials the Georgs-Marien Iron Works were erected in 
1857, near the village of Oesede, and about 1 mile to the 
south of Osnabriick. In the immediate neighbourhood of 
the coal mines belonging to the Georgs-Marien Mining 
Company are the coal mines of Oesede, Kloster-Oesede, and 
Borglah, belonging to the Government, and it was the in- 
tention to connect all these mines with those for the extrac 
tion of the ores by means of a railway running from east 
to west. The selection of the site for the erection of the 
Georgs-Marien Works in the immediate neighbourhood of 
the coal mines, was chiefly determined by the necessity of 
obtaining a sufficient water supply for the works. In 1858, 
when the first blast furnace had been put in operation, the 
ores from the “ Huggel” and the coals from Oesede and 
Borglah had at first to be conveyed to the works by carts. 
The abundance of water in the district made, however, the 
working of the coal mines from year to year more difficult 
and expensive, and the existing pumping arrangements 
were found to be quite insufficient, while the same was also 
the case with the coal mines belonging to the Government ; 
and when the latter hesitated about making the proper 
arrangements and extensions, the project of constructing a 
a line to connect the coal mines with the iron works was 
abandoned. Finally, in 1866, the working of the coal mines 
was for the time entirely suspended, and as the iron works 
had previously been connected with the ore mines by a rail- 
way, the Georgs-Marien Mining Company directed their 
attention at once to the establishment of a suitable railway 
connexion with the Westphalian coal district. Considering 
that until 1865 all coals and ores had to be transported to 
the works by carts over a distance of about 4} miles, that 
the railway connexion with Osnabriick had been established 
only in 1870, and that notwithstanding all these unfavour- 
able circumstances the company has paid since 1868 a 
dividend of 10 per cent., it must be admitted that the 
soundness of the undertaking, and the excellence of the 
working arrangements, has been fully proved. 

Means of Transport and Communication.—As already 
stated, the enormous quantity of coals and ores to be con- 
veyed to and from the works necessitated at once the 
establishment of railway communications, which have been 
carried out up to the present time in the following manner: 

First there is the so-called “* Hiiggel line,” which leading 
from the works along the Hiiggel to the ore mines, runs as 
near as possible to the mouth of the pits, so that the ores can 
be loaded at once, without any intermediate transport, into the 
railway wagons. This line is about a mile long, and has 
gradients of 1 in 60 and curves of 920 ft. radius. A con- 
siderable amount of earthworks had to be carried out in 
constructing this line, on account of its position along the 
slopes of the Hiiggel. 

Next there is the railway which connects the Georgs- 
Marien Iron Works with the Venlo-Hamburgh Railway, 
and which branches off from the Hliiggel line at Dom- 
probstunden, 2$ miles from the works, passing through 
the lower and flatter slopes of the mountain for a distance 
of two miles, and joining the Venlo-Hamburgh Railway at 
Hassbergen, about 54 miles from the station Osnabriick. 
The distance from the works to Hassbergen is about 4} 
miles. 

At first another project was worked out, according to which 
the Huggel line was to be extended over the Rothenberg, and 
connected with the Venlo-Hamburgh Railway at a point 
nearly 2} miles further to the west of Hassbergen. This pro- 
ject offered, however, greater difficulties and disadvantages 
than the connexion now established from the middle of the 
Huggel line to the Hassbergen station; one of the great dis- 
advantages being that all the coal trains would have had to 
pass along the line communicating with the ore mines, and 
would certainly have interfered to a considerable extent with 
the traffic from the pits. 

Uutil the opening of the traffic on the line from Miinster 
to Osnabriick, the administration of the Georgs-Marien Iron 
Works had to work the line from Hassbergen to Osnabriick 
in order to be in connexion with the main or State railway. 
After the opening of the traffic on the Venlo-Hamburgh 
Railway as far as Osnabriick, the Georg-Marienhutte will 
have to work only its own line to Hassbergen, and the 
coals will be conveyed to the latter place by a route about 
28 miles shorter than the present way, vid Miinster, Rheine, 
and Osnabriick, securing thus—for about 200,000 tons 
of coals—a yearly saving for the company of about 
70,000 thalers (10,500/.) 

The branch line from Domprobtsunden to the Venlo- 
Hamburgh Railway has considerably changed the import- 


* We are indebted for the particulars of these works to 
a very interesting account lately prepared by the Govern- 
ment Engineer Councillor Funk, ot Osnabriick, and Mr. 
Wintzer, the Chief Director of the Works, and published in 
the Zeitschrift des Architekten wnd Ingenieur Vereins zu 
Hannover. 





ance of the station at the Georgs-Marien Iron Works. The 
Hiiggel line was only used for bringing the ores from the 
mouth of the pits to the works, whilst over the branch line 
will have to be conveyed : 

A. For the Georgs- Marien Mining Company — 

1. Coals from Westphalia to the works for the working 
of six blast furnaces, of which five are regularly in working 
order ; amount, 175,000 tons. 

2. Pig iron from the works in an easterly and westerly 
direction, amounting to 70,000 tons. 

3. Ores from the mines to Westphalia, probably as much 
as the empty coal wagons returning to that district could 
carry, say, 100,000 tons. 

4. Granulated slags in an eastern and western direction, 
about 50,000 tons. 

5. Building materials, such as timber, bricks, stores, ma- 
chinery, etc., 5000 tons, 

B. For the public traffic: 

1. Passengers from the works to Hassbergen and vice 
versd, in connexion with the traffic on the Venlo-Ham- 
burgh Railway. 

2. Goods from the works to Hassbergen and further, 
limestone from Iburg and Laer and the quarries at Oesede, 
coals from the Government works at Oesede and Borglah, 
&e., &e. 

3. Goods and products from Hassbergen to the works, 
coals from Westphalia and the Piesberg, bricks, slates, 
&e., &e. 

Estimating the public traffic on the average to amount 
to 5000 tons, the total traffic on the branch line from the 
works to Hassbergen would amount yearly to 405,000 tons. 

For the accommodation of this considerable traffic, and 
for the transport of the ores from the Hiiggel line, amount- 
ing to about 275,000 tons yearly, the station at the Georgs- 
Marien Iron Works has been arranged in a very convenient 
manner. With the exception of a few new lines of rails, 
the old station for the Huggel line at the south of the 
works remained unaltered, and for the increased traffic, as 
described, in connexion with the branch line to the Venlo- 
Hamburgh Railway, a new and extensive station had to be 
erected on the north side of the works. 

The northern side had to be selected for this new station, 
because, first, no space was available on the southern side 
of the works for an extension of the old station ; secondly, 
because an intended extension of the line to the Govern- 
ment mines near Borglah had to be taken into considera- 
tion ; and, thirdly, because this arrangement would separate 
in the simplest manner the mineral trains from those con- 
veying coals and iron. By means of curves, turntables, 
and a short line of rails running along the blast furnaces 
(see general plan of works on page 380), the communication 
between the two stations is sufficiently effected. The 
station arrangements have not yet been entirely executed, 
but will only be carried out in course of time, and accord- 
ing to requirements. The rolling stock on the lines be- 
longing to the mining company consists at present of four 
four-wheeled tank locomotives, weighing about 25 tons 
each, and 140 open goods wagons, carrying each a load of 
10 tons. The minerals and coals are conveyed by these 
wagons directly to where they are used, so that any in- 
termediate transportation is prevented as much as possible. 
The wagons, for instance, bring the ores over iron structures 
of about 8 ft. Gin. in height directly to the mixing places, 
so that the minerals are delivered at once from the wagons 
into the crushing machines, the latter being also placed on 
elevated structures, below which the crushed minerals are 
collected. Hoists driven by steam also are erected at the 
sides of the blast furnaces, so that the slags, after being 
granulated, as we shall explain presently, can be conveyed 
directly into the large railway wagons. A connecting 
curve between the diverging end branches of the two sides 
of the station serves for conveying the coals which do not 
require washing, and the coke obtained from Westphalia to 
the lower yard of the works, from whence the former are 
transported directly by means of small trucks and along 
gantries to the coke ovens, whilst the coke is also put 
into small trucks, and is then brought to the furnace lifts, 
or is discharged at the floor of the furnace, 

It being, however, necessary to wash the greater portion 
of the coals, an extended space had to be provided for the 
coals to be so treated on the northern side of the works 
next to the coal-washing apparatus, as shown in the general 
plan, which we give on page 380. The lines of rails are 
here arranged in such a manner that all the wagons con- 
veying coals can be sent back within the given time with- 
out interfering with the general traffic ; and as much of the 
coals as possible is taken at once by means of small trucks 
to the elevators of the washing apparatus, from which 
latter it is sent directly to the coke furnaces, 

The lines of rails used for the conveyance of pig iron are 
placed 3 ft. Gin. below the level of the main line, thus 
affording the greatest facility for the loading of the trucks 
with iron; the incline over which the empty coal trucks, 
which are used for the conveyance of the pig iron, are run 
on to these lines of rails is 1 in 50, whilst the other in- 
cline for bringing the loaded trucks on to the main line is 
1 in 100. 

Mining Operations.—The ores exclusively used by the 
Georgs-Marien Iron Works are obtained from the mines 
situated near the Hiiggel, and belonging to the company ; 
they form a seam of about 11 lachter, or 73 ft., in the 
Permian formation. Mining operations are at present 
carried on only in one district, containing about 1120 acres, 
and a regular deposit extending from the east to the west 





has been opened on the northern slopes of the Hiiggel over 
a length of about 11,300 ft., the operations being carried 
on partly in open and partly in underground workings. The 
mine is drained by means of an adit, which, after baving 
been carried through the entire length of the northern 
slopes of the Hiiggel will be 9300 ft. long—6000 ft. of this 
length forming the western extension to the Rothenberg, 
and 3300 ft. reaching from the eastern extension to Dom- 
probstunden. At an inclination of the floor of the adit of 
1 in 400, the adit looses in working height 15 ft. over the 
western extension to the Rothenberg, and 8 ft. over the 
eastern extension to Domprobstsundern. The present floor 
of the open workings is about 55 ft. below the level of the 
rails of the Hiiggel line, and the ores above that floor re- 
present a quantity sufficient for the supply of five blast fur- 
naces during 25 years. But the ores extend far beyond 
that floor, and it is only necessary that means should be 
employed for extracting them to obtain a further supply. 

General Arrangements of the Iron Works.—It will be 
seen from the plan which we publish on page 380 that the 
existing arrangement of the establishment is a consequence 
of its development, and could not have been originally pro- 
jected. The first design of the iron works was arranged 
for four blast furnaces only, but with extensive works for 
the manufacture of wrought iron and steel, and their further 
conversion into bar iron, rails, machinery, &c., whilst the 
establishment now possesses six blast furnaces, and small 
works only for the puddling and rolling of iron, while there 
are also a foundry and engineering works of a limited 
extent. Also the extension in the construction of the lines of 
railscould not have been projected beforehand, for the Venlo- 
Hamburgh line was only proposed and carried out after the 
Georgs-Marien Iron Works had been started with the 
special purpose, as before stated, of obtaining coals from 
the mines at Oesede belonging to the company. 

The iron works extend from east to west, following the 
valley of the Diite, and the ground on which they are 
erected is so situated on the southern slope of the valley 
that a small portion of the site is obtained from a cutting 
made into the slopes of the valley, whilst the greater portion 
is formed by an embankment, or filling, of about 40 ft. in 
height. Such an elevated position for the works seemed 
to be convenient, not only for the intended arrangement of 
the coke furnaces and the ore stores, but also for the 
deposition of the slags, by means of which a considerable 
portion of the ground bas and is still being raised with 
very littleexpense. The difference in height between the 
lower level of the works, upon which the coke ovens, the 
stores for coke and mixed ores are situated, and the upper 
level containing the blast furnaces and all the other build- 
ings of the works is 8 ft. 6in. The coals from the upper 
level may thus be carried in small trucks, without lifting, 
over the coke ovens, and may be shot directly into the latter, 
whilst the coke from the ovens, may also be conveyed, with- 
out raising or lowering, through cuttings or tunnels under 
the buildings to the hoists of the blast furnaces. This 
difference in the height of the ground also allows the ores 
to be brought in a similar manner from the wagons directly 
into the crushing machines, from which they are delivered 
on the lower level, and are then conveyed in the same way 
as the coke to the blast furnace hoists. 

The coke ovens and the ore stores are therefore placed at 
the eastern end of the works,* then follow towards the west 
the steam boilers and blowing engines, the blast-heating 
stoves, the blast furnaces, the covered pig-beds, and lastly 
the engineering shops and the foundry. The offices for the 
administration of the iron works as well as the central 
stores depét are situated at the southern side of the estab- 
lishment. Even with the present development of the works 
with six blast furnaces, a space of 700 ft. x 450 ft. is still 
available for further extensions between the large building 
for the administrative staff and the furnaces and shops, &c. 


(To be continued.) 


RatLway CoMMUNICATION witH Triestr.—The parlia- 
mentary committee at Vienna are now engaged in considering 
the advisability of constructing a great northern line of 
railway from the southern and principal port of Trieste, with 
a view to increasing the prosperity of that city, and as a re- 
compense for the loss it must naturally sustain by the open- 
ing of the port of Venice. Two routes are at present the 
subject of discussion, and as many conflicting interests are 
concerned, the considerations are watched with much anxiety. 
The municipal and commercial corporations have, however, 
only one object—the early completion of a northern line 
down to the port, to maintain its trade, and if necessary the 
other portion of the pronened railway could be considered as 
a further source of development. The favoured line is the 
‘Trieste Laak-Kiihnsdort-Launsdorf,” in preference to a 
route by ‘‘ Trieste-Gorizia-Predil-Tarvisio.” The subject of 
the formation of docks, warehouses, shipbuilding establish- 
ments in the beautiful and sheltered Bay of Muggia, con- 
tiguous to the port of Trieste, is also one of great and in- 
creasing interest to all engaged in the trade of the Adriatic, 
and more especially to the iron trade of the North of Eng- 
land and Scotland. 





* The following are the detail references to the general plan 
of the works on page 380: A, coal dep6t; B, coke ovens; 
©, coal-washing machines; D, steam boilers; E, blowing 
engines; F, covered pig-beds; G, blast furnaces; H, ore 
depots; I, ore-mixing shed; J, general stores; K, weigh- 
bridge; L, locomotive shed; M, offices; N, O, P, Q, me- 
ec) anical workshops ; R, joiners’ shop; 8, carpenters’ shop ; 
and T, foundry. 
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Th) ‘ nm 4 
MARINE ENGINE TRIALS. 


WE quoted in our last number (vide page 360) a 
paragraph from the 7imes containing an account of 
a competitive trial recently carried out at Plymouth 
between the engines of the gunboats Swinger and 
Goshawk, the former vessel being fitted with simple 
engines, constructed by Messrs. Humphrys, Ten- 
nant, and Co., while the latter is provided with 
engines of the compound intermediate receiver class, 
made by Messrs. Maudslay, Sons, and Field. In pub- 
lishing this paragraph, we pointed out that the results 
it recorded, although possessing a certain amount of 
interest, were of comparatively little real value, on 
account of the uncertainties attending the system 
of trial adopted, and we should not have further 
alluded to the matter, had it not been that a con- 
temporary, who is strongly opposed to the compound 
system, has seized upon the results of the Plymouth 
trials, and set them prominently forward as cor- 
roborative of his views. In fact, our contemporary 
in speaking of these trials, says :—‘‘ The results are 
definite, and prove as plainly as anything can be 
proved, that there is no economical advantage 
whatever about the compound system, which is not 
equally possessed by its rival.” Now we are of 
opinion that the results of the Plymouth trials, so 
far from being ‘‘ definite,” and being capable of 
proving ‘that there is no economical advantage 
about the compound system,” are really exceedingly 
indefinite, and that it is much to be doubted whether 
they prove anything at all, except that the engines 
of the Swinger and Goshawk can develop a certain 
amount of indicated power, that they can be run a 
certain number of hours without failure, and that 
the mode of conducting the experiment did not 
enable any practical difference to be discovered 








between the economical efficiency of the machinery 
of the two vessels, the ‘‘ machinery” being con- 
sidered to include the engines and boilers in com- 
bination. Our reasons for holding these opinions 
we can explain in a very few words, 

In the first place, in the six hours’ trials made 
under the Admiralty conditions, the quantities of coal 
on the fire-grates at the commencement and end of 
the run are estimated, or rather, it is ‘‘ estimated” 
that the fires are brought into the same condition 
at the end of the trial as they were when the latter 
commenced. Now we know from experience that 
it is simply impossible to judge of the quality of a 
fire at two different periods with any degree of 
accuracy, and in such a short trial as one of six 
hours this matter is one of importance. For in- 
stance, in the trials of the Swinger and Goshawk, 
the quantity of coal burnt averaged about 963 lb. 
per hour, and as the fire-grate area would, in each 
vessel, be about 45 square feet, the consumption 
was at the rate of about 2141b. per square foot of 
fire-grate area per hour, or say, 128 Ibs. per square 
foot for the six hours. But this quantity corre- 
sponds to a depth of but about 32 in. of coal laid 
over the whole grate area, or, in other words, the 
quantity of coal consumed during the trial would be 
equal to but about four or five times that existing on 
the grates at the commencement of the run. It 
must be remembered that it is not merely in esti- 
mating the bulk of the fuel left upon the grates 
that an error is likely to be committed, but in 
judging of the state of that fuel. It is quite pos- 
sible that two grates may carry the same bulk of 
fuel, while the weight of that on one grate may be 
but about two-thirds of that on the other, and hence 
when the bulk of fuel left in the furnaces at the end 
of an experiment forms any material proportion to 
that consumed during the run, there is every 
opportunity for important errors to creep in, and 
anything like accurate deductions from such a trial 
become impossible. That such trials as that of 
which we are speaking, do not afford trustworthy 
data as to the quantity of fuel consumed appears to 
be recognised by our Admiralty authorities, for 
during his examination before the recent committee 
to examine the designs of our ships of war we find 
Mr. James Wright, the Engineer Assistant to the 
Admiralty saying: ‘‘ There is a considerable 
‘* quantity of fuel in the stokehole at the commence- 
‘ment of the trial and perhaps about as much at 
‘ the termination of the trial... .. I doubt my- 
‘ self if a six hours’ trial is long enough to get an 
‘ accurate result, because it is almost impossible for 
any one to tell whether the fires are exactly in the 
same condition at the commencement as at the 
termination of the trial. It takes several tons of 
coal to charge the forty-eight furnaces of the 
Sultan. While on this subject you will 
allow me to say that although the consumption 
of fuel is taken on these six hours’ trials, they are 
‘ not supposed to be trials showing the economy of 
‘“‘ the engines in the consumption of fuel.” It will 
be seen from these remarks that Mr, Wright fully 
shares our own opinions as to the amount of faith 
to be placed in the accuracy of fuel returns obtained 
during a six hours’ run. 

But the doubt about the quantity of fuel consumed 
is far from being the only objection to be raised to 
deductions as to engine economy derived from the 
Admiralty trials. A matter of quite as great import- 
ance is that such trials make no distinction between 
the efficiency of the boilers and that of the engines. 
It is possible that the boilers of the Swinger and 
Goshawk may have been equally efficient ; but it is 
also possible that there may have been an important 
difference in their performance, a difference due 
either to constructive peculiarities or to variation in 
the stoking. In any case the existence of this doubt 
is in itself quite sufficient to vitiate any conclusions 
drawn from the trial, and to at once deprive them 
of the character of being ‘ definite.” 

It is for the reasons above stated that we object 
to the sweeping conclusion drawn by our contem- 
porary that the six hours’ trials of the Swinger and 
Goshawk “ prove as plainly as anything can be 
proved that there is no economical advantage what- 
ever about the compound system, which is not 
equally possessed by its rival,” and we consider this 
conclusion the more extraordinary, inasmuch as the 
results of the trial, as fag as they went, were really 
in favour of the compound system. We do not 
ourselves attach much importance to this on account 
of the indefinite nature of the experiment, and we 
certainly should be very far from relying upon it to 
prove the accuracy of our views respecting the com- 





pound engine, but we may nevertheless direct atten- 
tion to two or three points, which show that even 
if the results of the trials be taken as ‘ definite,” 
they certainly afford no evidence against the com- 
pound system. For convenience in considering 
these points we give below in parallel columns 
the chief results of the trials of which we have been 
speaking, the results given being the means of 
those for the inward and outward runs : 


Goshawk Swinger (not 
ame pod compound). 
. . 2 i . 
Diameter of cylinders { ioan = = oo.  84in. 
Stroke... «.. deo 18 in. o0e 22 


Indicated power de- 
veloped ..._ ... 
Pressure of steam in 
boilers... os 
Mean pressure in o} 


374.7 H.P. +» 863,86 H.P. 


..  60Tb. 
« 15,59 |b. 


60 Ib. 
§ small, 30.69 Ib. 


linders oo.» § Qlarge, 7.65 ,, ‘ 
Revolutions per mi- 

nute dic. eek. tes 126.08 115.68 
Piston speed in feet 

per minute... 378.24 ft. oo «424.16 ft. 
Vacuum in condensers 25.45 in. 26.02 in. 
Quantity of coal con- 

BUMEM oe cee wee 5862 lb. 5700 Ib. 
Coal per _ indicated 

horse power per 

hour ose eee 2.6 Ib. 2.61 Ib. 


It will at once be seen from the above Table 
that the engines of the Goshawk were, to a slight 
extent, more hardly worked than those of her com- 
petitor. They developed about 3 per cent. more 
power than those of the Swinger, and did this 
work with a piston speed about 11] per cent. lower, 
a condition of things which necessitated a higher 
mean cylinder pressure, or, in other words, less ex- 
pansive working, unless we suppose that, with a 
given grade of expansion, the compound engines of 
the Goshawk gave a higherjmean effective pressure 
than the simpie engines of the Swinger. In fact, 
if the mean pressure in the small cylinder of the 
Goshawk be reduced to its equivalent in the large 
cylinder, and then added to that obtained in that 
cylinder, we get a mean effective cylinder pressure 
of 18.09]b., against 15.59 1b. existing in the case 
of the Swinger, by no means an unimportant dif- 
ference. We have not had an opportunity of ex- 
amining indicator diagrams from the engines of the 
Goshawk, but judging from the facts before us, we 
are inclined to believe that those engines were 
being worked during the trial at a higher power 
than was consistent with the greatest economy, 
the point of cut off in the high pressure cylinder 
being apparently too late, and the proportion of 
the whole power developed in that cylinder much too 
great. Again, we find that the engines of the 
Swinger had the advantage of a better vacuum 
than those of the Goshawk, an advantage which is 
certainly not due to their being of the non-com- 
pound class; yet, notwithstanding this, and not- 
withstanding, also, that they were somewhat more 
hardly worked, the engines of the Goshawk proved 
—supposing, for an instant, that the Admiralty 
trial can be regarded as affording any proof in the 
matter—to be slightly the more economical of the 
two. As we have already stated, we do not our- 
selves place any faith in deductions as to economy 
of fuel founded on the Admiralty experiments, but 
we have brought forward the above facts to show 
that, in any case, our contemporary’s statements 
were without sound foundation. If compound and 
non-compound engines are to be run in competition 
they should be worked not only with the same pres- 
sure of steam, but at the same piston speed, and 
with the same ratio of expansion. 

The truth is that the modes of testing marine 
engines at present adopted, not merely by the Ad- 
miralty, but by private steamship owners or their 
representatives, also requires complete revision. As 
at present conducted the trials are of too short 
duration, and offer by far too many opportunities 
for ‘‘ jockeying,” and for the commission of unin- 
tentional errors to be capable of affording unim- 
peachable evidence of marine engine performance. 
Moreover, in scarcely a single instance is any pro- 
vision made for determining the efliciency of the 
engines as distinct from that of the boilers, and 
hence there arises much evidence of a perplexing 
and contradictory kind. It may be urged, and with 
some justice, that steamship owners are interested 
only in the economical performance of the pro- 
pelling machinery as a whole, and that so long as 
they get the desired economy it is immaterial to 
them whether it is obtained by an increase in the 
efficiency of the engines or boilers, or of both com- 
bined. This argument, however, does not apply to 






































































ENGINEERING. 


[June 7, 1872. 





—= 





384 

—E_— — 
engine builders, and at the present time, when high- 
sressure marine boilers are certainly very far from 
Coleen all they ought to be, we consider it particu- 
larly desirable that accurate data should be col- 
lected regarding the performance of the varieties 
in use, 

In condemning the present system of marine en- 
gine trials we by no means lose sight of the fact 
that the testing of the efficiency of such engines and 
boilers independently is attended with practical diffi- 
culties. We believe, however, that these difficulties 
are farfrom being insurmountable, For land engines 
we have long advocated the system of testing* adop. 
ted by Messrs. B. Donkin and Co., of Bermondsey, 
according to which the quantity of heat actually used 
by the engine is measured by noting the quantity 
and temperature of the condensing water ; but in the 
case of marine engines fitted with surface con- 
densers the application of this system would be 
somewhat difficult, unless in designing the engine 
special arrangements were provided for its employ- 
ment. There need, however, be no serious diffi- 
culty in measuring the quantity of water used by 
marine engines per indicated horse power developed, 
while the duration of the trials might be so extended 
that the consumption of coal might be obtained with 
sufficient accuracy. Another mode in which very 
valuable information concerning marine-engine per- 
formance might be obtained would be by the 
adoption by our leading steamship companies and 
by private owners of an uniform system of engine- 
room logs, and by making arrangements for the 
periodical comparison of these logs and the publica- 
tion of the results, A few years ago the committee 
appointed by the British Association to report on 
steamship performance collected some valuable data 
of this kind, which was published by us in our 
fourth volume, but since that time a great revolu- 
tion has taken place in marine engine construction, 
and additional information of a detailed kind, as to 
what modern marine engines really are doing, is 
urgently required. Some of the large steamship 
companies have already collected a certain amount 
of such information, but the facts thus collected— 
although, as they stand, they afford good evidence 
in favour of compound engines—require comparing 
with those obtained under different conditions, and, 
above all, the various results require digesting, and 
the lessons which they teach require putting in a 
convenient form for reference. We are convinced 
that any trouble taken by steamship owners in 
collecting such data as we have referred to will be 
promptly repaid by the future development of 
marine engine economy. 

THE TELEGRAPH CONFERENCE. 

Tue International Telegraph Convention, signed 
at Rome onthe 14th of April by the delegates of the 
several powers interested, has been promulgated by 
a decree published within the last few days at 
Rome, ‘The provisions of the Convention will come 
into force on and after the Ist of July next. We 
have alluded to the assembling of the Telegraph 
Congress and the work they were about to under- 
take. We now propose to give a sketch of the prin- 
cipal alterations made in the previous Convention. 

The last Convention was known as that of Vienna, 
bearing date Ist of January, 1868, that is, the date 
when it came in force. ‘This has not been altered 
up to the present time, with the exception of some 
rearrangement of tariff necessitated by the Anglo- 
Indian telegraph lines : this was arranged at a con- 
ference held at Berne. 

The first alteration—slight, however—appears in 
Article 2, where telegraph time considered. 
Much discussion was evoked on this point, and 
finally an addition was made tothe rule: ‘The 
same time must be adopted by all the offices in the 
same state. ‘This time to be the mean time of the 
capital of that state.” It would provoke much 
confusion if any other plan were adopted, 

Article 9, relating to language and cypher mes- 
sages, caused a great amount of discussion; and 
ultimately the old article was rescinded and the 
following new ones substituted : ‘Telegraphic des- 
patches should be in language at the same time 
clear and comprehensible, and written in one of 
those languages used upon the territories of the 
contracting states, or in the Latin tongue. Each 
state should designate, amongst the languages used 
in its territories, those which it considers as proper 
for the international telegraph correspondents. 


1S 





* Vide page 279 of our last volume. 





‘The following are considered as despatches in 
secret languages. 

‘‘]. Those which contain a text consisting of 
cypher or secret letters. 

‘*9. Those which inclose lines or groups of 
cyphers, or of letters of which the commercial 
signification should be unknown to the office of 
origin of the message. 

‘3. Despatches containing passages in the agreed 
upon language incomprehensible to the correspond- 
ing offices, or of words not being portion of the 
languages mentioned in the first paragraph of the 
present article. 

** Article 10. State and service messages may 
be forwarded in secret language in all circum- 
stances. 

‘¢ Private despatches can be exchanged in secret 
language between two states which permit of this 
mode of correspondence. 

‘* States which do not admit private messages in 
secret language, at their departure or arrival, should 
allow them to circulate in transit, except under the 
case of the definite suspension of Article 21. 

‘‘ Semaphoric despatches should be reduced, either 
into the language of the country where the 
semaphore charged to signal the despatch is 
situated, or into the signals of the universal com- 
mercial code. 

Article 13 has been completely altered, and now 
stands as No. 14 as follows : 

‘* Article 14. When the sender does not indicate 
any route to be followed, each of the offices at the 
points where the lines divide remains the judge of 
the direction to be given to the despatch. 





| 


considered in the point of view of this service as 
forming an integral part of the telegraphic system 
of those states. 

“The other private telegraphic extensions are 
admitted to the advantages stipulated by the Con- 
vention by means of accession to all those obligatory 
clauses, and upon the notification of the State which 
has conceded or authorised the extension. This 
notification has place conformably to the second 
paragraph of the preceding article. 

‘* This accession should be imposed on the exten- 
sions which embrace between them two or more of 
the contracting States; for as much as they are 
engaged by their contract of concession to submit, 
under this report, to the obligations prescribed by 
the state which has accorded them the concession. 

‘“‘ The reservation which terminates the preceding 
article is applicable to the above-mentioned exten- 
sions.” 

Article 67 (65 New) regulates the relations of 
the contracting states with the non-adhering com- 
panies, and the following alteration has been made 
to the second part of the article, the first part re- 
maining unaltered. 

‘The administrations interested shall fix the tax 
applicable to their part of the route. This tax, 
determined within the limits of article 34, is added 
to that of the non-adhering offices,” 

The alterations we have noted are amongst the 
most important effected; there are many minor 
alterations which are of insufficient consequence to 
refer to here. 

A great part of the time of the Conference was 
taken up with settling the tariff and the rules; 


‘Tf, on the contrary, the sender has indicated | amongst the decisions of the former class, we are 
the route to be followed, the respective offices are | interested only in the rates for the through Indian 


bound to conform to those indications, unless the 


traffic. The amounts fixed are 100 francs to India, 


indicated route is interrupted, in such case the | cédthe Russian route, and 94 francs, vid the Turkish, 


sender cannot make any reclamation.” 


No tariff was fixed for the third or submarine route, 


Article 22, dealing with the preservation and | vid Malta and the Red Sea, in consequence of the 
keeping of message archives was slightly altered | several submarine companies not having given in 
as regards the time it was considered necessary to | their adherence to the Convention. 
keep the messages. For this purpose messages were | 
divided into two classes, and it was decided that | been lately held are somewhat great, and require the 
| careful attention of all the delegates, for it must be 


the one consisting of ordinary messages—by far the 
majority—need be preserved for six months only, 
instead of one year; while in the case of the second 
class, consisting of registered messages, the time was 
increased to eighteen months. 

Article 27 has been struck out, and a new article 
introduced for the classification of messages. 
Messages are divided into two classes just mentioned, 
namely, ordinary and registered messages. Amongst 
the registered class are included state despatches, 
despatches allowing certain accessary operations, 
and all extra-European messages. 

Article 32 permits of the single-word taxation for 
extra-European messages when in excess of the ten- 
word tariff. Formerly the tariff was for twenty 
words when the message was in excess of ten words, 
but this alteration of tae law introduces a system 
of taxing word by word, similar to that in use on the 
Anglo-American lines. 

Article 33 contains a slight alteration to the effect 
that the taxation of any message whatever must 
be a multiple of a quarter of a franc. The equi- 
valent for a franc has been determined for the 
several countries, and is as follows: 

0.40 ecu or 1 peseda. 

10 pence. 

8 silver groschen or 28 kreutzers. 
1.16 drachme. 

60 cents. 


Spain 

Great Britain 
Germany 
Greece 
Netherlands 
India ee ove“ 0.42 rupee. 

Turkey . « 4piastres, 13 paras,1 aspie medijidie. 

Article 34. Arranges that the tariff for messages 
shall be fixed by the Conference, and the right to 
reduce or increase the tariff rests with them, but 
the tariff can be altered betwixt the meetings of the 
Conference, when it is arranged with the common 
accord of the contracting parties. 

Article 40 affirms that: ‘The indication of the 
route written by the sender is to be transmitted in 
the preamble, and is not to be taxed.” 

Article 62, fixes the date of the next Conference, 
this isto be held in St. Petersburg in 1875, but the 
article adds, ** However, the date of this Conference 
may be advanced if the demand for it is made by 
not less than six of the contracting states.” 

Article 66 (64 New), refers to the various 
private telegraph companies to India. This article 
has been completely altered, and now stands as 
follows : 

‘“‘ The private telegraphic extensions which work 
within the limits of one or more contracting states 
with participation in the international service, are 


The labours of such a conference as that which has 


borne in mind that the object of the congress is to 


|} frame such a code of articles, tariff, and rules, as 





shall regulate the enormous international telegraph 
traffic, so that there may be no difficulties in the 
way of transacting business between state and state 
which the Convention does not amply provide for. 
The more complete and perfect these conventions 
become, the less work remains for succeeding con- 
ferences to perform. 








THE ORDNANCE SURVEY. 
THERE is perhaps no class of documents accessible 
to the public, and obtainable for a very small sum, 
which are of more real value to the profession than 


the various Ordnance Surveys. They convey a very 
large amount of useful information, the value of 
which is enhanced by its accuracy, and are found to 
subserve many useful purposes. A great impetus 
was given to the Ordnance Survey by the develop- 
ment of our railway system, which created an un- 
precedented demand for Ordnance maps. But it is 
not with these documents, as familiarised to us, 
that the labours of the corps of Royal Engineers 
end, Their services are utilised in the production 
of plans and surveys at home and abroad for various 
Government departments. What these works are, 
and what progress has been made with the Ordnance 
surveys, is shown in the report of Major-General 
James, R.E., which has just been published, and 
which brings the subject down to the end of 1871. 
Ond important work of the R.E.’s has recently 
beeri completed; this is the plans of London, 
drawn to a scale of 60in. to the mile. They 
occupy 326 full-sized sheets of paper, and probably 
form the largest and most complete plan of a city 
ever produced, Of these plans 144 sheets have 
been engraved and published, the remainder being 
in progress, The 60-in. plans have been reduced to 
the scale of z255 or 25.344 in. to the mile, and are 
being published in 90 sheets, 55 of which are now 
procurable. ‘The large plans have also been re- 
duced to a 6-in. scale, and are now being engraved. 
The continual increase in the size of London, and 
the alterations which are constantly being made, 
are very great, and if the plans are to retain their 
present value, it is necessary that they should be 
constantly revised. This has been represented to 
the Metropolitan Board of Works; but although 
that body recognises the importance of the matter, 
it is unable to assist in it, having no funds legally 
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applicable to this service. It, however, appears to 
us that the necessary information might be obtained 
by arranging with district surveyors to send in 
lans of any alterations made in their districts, 

he payment of a small fee would generally in- 
sure this, by rendering the performance of the duty 
profitable. A similar plan is adopted in Ireland, 
where it works on the whole very well. There the 
Ordnance Survey is kept corrected down to the 
latest dates. 

Turning to the cadastral survey of the counties, 
we find that during last year the survey of Hamp- 
shire has been completed, and the plans for the most 
part published on the 3,4, and 6-in. scales. The 
plans of Surrey and Kent, and those of a large por- 
tion of Essex, Herts, and Berks, have been drawn, 
and many of them are published. The survey of 
Sussex is proceeding rapidly, and will probably be 
finished during the present year, 623 square miles 
having been already surveyed. The Thames Valley 
Drainage Commissioners have applied to have a 
survey of the Thames and of the land subject to be 
flooded made for them this year. ‘They have under- 
taken to pay a shilling per acre for the plans in con- 
sequence of their having precedence of the survey, 
and requiring more levels and contours than would 
be inserted under ordinary circumstances. The tri- 
angulation and levelling of the portions of Gloucester- 
shire, Wiltshire, Oxford, and Berkshire, through 
which the Thames flows from its source to the town 
of Abingdon, is in progress. It has, however, been 
considerably delayed by inundations and fogs, but 
will be completed during the present year, and it 
will form part of the cadastral survey of the king- 
dom. This survey is proceeding in the North Mid- 
land Counties, the plan adopted being to employ 
the surveyors from Scotland during the winter 
months when they cannot work in the Highlands, 
In a similar manner in summer, in order to prevent 
annoyance to proprietors and tenants in cuitivated 
districts, who naturally object to the surveyors 
passing through their crops, the men are employed 
in the mountainous districts of Wales. A~ a rule 
they are occupied as far as possible in sur- 
veying towns whilst crops are standing. ‘The 
cadastral survey is progressing in North and South 
Wales, that of the eastern part of Glamorganshire, 
on the great coal formation, is being pushed on; 
whilst in Scotland the survey of the great county 
of Inverness, on the mainland, was completed last 
year. This year that of Sutherland will probably 
be completed, whilst next year will see that of 
Ross finished, which will conclude the survey 
of all the mainland of Scotland. ‘The plans of 
the town of Dundee have been revised, and the 
many additions made to the town since the original 
survey have been inserted. These plans—1]12 in 
number—have all been drawn, the revision being 
made at the expense of the Police Commissioners 
of Dundee. In Ireland the revision of the maps 
for the valuation department has been proceeding 
in the county of Carlow, and in nine different 
towns. Sets of maps, showing every tenement in 
Treland, are being coloured for this department, 
which is a great work in itself. A very heavy 
amount of work has also to be performed in con- 
nexion with the Landed Estates Court, the plans 
for which during the year 1871 alone amounted 
to 188,045, besides which numerous inquiries have 
been made on estates with respect to the several 
properties before the court would sell them. 

At the request of the Secretary of State for 
War a new 1-in, map of England and Wales—south 
of Yorkshire and Lancashire—is being made from 
reductions of the cadastral survey as it proceeds, 
The outline of some of the sheets has been en- 
graved, and the sheets are on the same projection 
as those of the six northern counties. The original 
l-in. map is on a very defective projection, different 
parts of it having been made on different mere- 
dians, so that the sheets do not properly meet. 
The original survey was also defective, rendering 
it impossible, with the hill features engraved, to 
alter the map as required, from the correct survey. 
In order to remedy this defect, the hill features are 
being drawn, and the map made complete by photo- 
zincographing the hills, and inserting them on the 
engraved cutline by double printing. ‘Todo this the 
hill features are sketched on a very light blue im- 
pression of the outline, and as the light blue will 
not show in the photograph, a separate hill plate 
is obtained by photozincography. The outline can 
thus be altered without disturbing the hill drawing, 
and vice versd, and the hill features can be printed 
in colour if required. 








We have referred to the services performed by 
the Royal Engineers for various Government de- 
partments, and we may here observe that since the 
transfer of the Ordnance Survey from the War 
Office to the Office of Works, the demands from 
the former office have become more numerous than 
at any previous period. This remark, indeed, ap- 
plies to most of our Government departments, the 
importance and value of the cadastral survey be- 
coming more fully realised as the work proceeds. 
The resources of the Ordnance Survey Office, too, 
are becoming more appreciated, so that the de- 
mands upon it become greater and more frequent. 
Thus, in the report before us, the return of work 
performed includes the preparation of plans of 
barracks, of models of various places, and of maps 
to illustrate the reports on the Franco-Prussian 
war. Besides these matters, numerous maps and 
plans of various foreign towns and cities, at home 
and abroad, have been prepared, including a sketch 
survey to the east and west of Dorking—presum- 
ably made in anticipation of the battle which has 
yet to be fought in those parts, All these works 
have been performed for the War Office, whilst 
the Foreign Office, the Home Office, the Admi- 
ralty, the Post Office, the Treasury, and several 
other Government departments, have also engaged 
the services of the Royal Engineers. It may be 
asked what the 'Ireasury can find for the corps 
to do; the work for that department consists in 
photozincographing the national MSS., the third 
and last volume of the Scotch series having been 
finished during the past year. The English series 
has long been finished, and facsimiles of an Irish 
series are now being produced. This last will form 
a very interesting series, and it is to be hoped that 
the public bodies and the gentlemen of Ireland will 
evince the same pride and interest in the work as 
those of Scotland did, and will give access to the 
valuable documents in their archives. There still 
appears to be a steady demand for copies of the 
Doomsday Book ; the black-letter prayer-book of 
1636 has also been in greatrequest. The results of 
the Ordnance Survey of Sinai have been published 
in four volumes, and the demand for them is so 
great that it is expected the sale will more than 
cover the cost of publication. ‘The expenses of the 
survey, it will be remembered, were met by a public 
subscription. 

It has been urged by some that much of the work 
done by the Royal Engineers ought to be given to 
civilians. But it should be remembered that a con- 
siderable saving to the country is effected by the 
present arrangement, the work being done at a 
cheaper rate than at which civil surveyors could 
possibly produce it. Besides, the military staff must 
either keep up their practice or become incompetent 
for their duties, and there are already no less than 
1391 civil assistants of various grades engaged with 
the military surveyors, the number of the latter 
being only 744. The expenses of the various 
surveys amount toabout 20,000/. per annum for the 
military, and §2,000/. per annum for the civil staff, 
against which there is a small set-off of some 7000/. 
a year, resulting from the sale cf Ordnance maps, 
&e. Besides this there are other credits for work 
done for various public offices and corporate bodies, 
including the costs of the surveys for the Landed 
Estates Court, Ireland, and which are paid out of 
the sales of the properties. Altogether the report 
before us is both interesting and useful, detailing 
the works performed by the surveying staff of the 
Royal Engineers, and illustrating, as it does, by the 
aid of index diagrams, the precise position of the 
various Ordnance Surveys. 








PAPER SHIELDS. 

THE possibility of employing paper as a material 
for the armour-plating of vessels occupied the at- 
tention of many more or less ingenious inventors 
when the revolution in the construction of heavy 
artillery, brought with it the necessity for a total 
change in the science of naval defence; but, in this 
country at least, no successful results have been 
attained, and the advocates of these schemes have 
allowed them to drop, in common with many others, 
who, even more imaginative and less practical, have 
from time to time proposed to protect the sides of 
ships with all kinds of foreign bodies, varying from 
cotton bales to sugar-canes, and more recently, as 
we have lately seen, with cork. 

On the Continent, however, and especially in 
Italy, the idea that properly prepared fabrics may 
be employed successfully as armour-plating ma- 





terial has never been abandoned, and so early as 
1860, Signor Muratori, a colonel in the Italian 
army, commenced investigations and experiments 
upon the subject, which he has prosecuted ever 
since. In 1862, the attention of Victor Emmanuel 
was drawn to the results he had achieved, and 
which had obtained the approval of a body of 
officers in the Italian army. About the same time 
General Griffini published a pamphlet, in which he 
expressed his favourable opinion of Colonel Mura- 
tori’s invention, and recorded all the results of the 
trials which had been officially conducted, and 
which satisfactorily proved the great power of re- 
sistance which the material offered. 

In 1868 the matter was submitted to the notice 
of the Emperor Napoleon, who caused experiments 
to be conducted at Chalons, the results of which 
confirmed the earlier official trials made in Italy. 
The French report, indeed, speaks in very sanguine 
terms of the invention, and indicates the manner in 
which it could be utilised for the protection of 
vessels, After some delay, further trials were com- 
menced, but before any action was taken, war with 
Germany was declared, and this matter, in common 
with a thousand others, was swept aside to make 
way for the pressing requirements of the time. 

Colonel Muratori, who is now in this country, is, 
we believe, making arrangements for an exhaustive 
trial of the armour, which has been approved of by 
several naval officers who have seen it, and who ex- 
press an opinion that most valuable service may 
be rendered by it. One successful application cer- 
tainly has already been made by the inventor, 
namely, in the construction of cuirasses, which, 
weighing the same as the ordinary service cuirass, and 
costing less than one-fifth as much, has nevertheless 
a far greater power of resistance. We have seen it 
turn a regulation pistol-bullet fired from a distance 
of 3ft., and it is equally capable of resisting a 
bayonet thrust. 

By a modification of the process, fabrics suitable 
for military gaiters are endued with a singular 
power of resistance, and are thus invaluable in ac- 
tion, by protecting the wearers from spent balls, or 
sword-cuts. 

While we refrain from advancing any opinion 
upon the more extended application of this process 
for defence against heavy guns, we speak with 
confidence as to its efficiency for the military pur- 
poses we have alluded to, although the Italian ex- 
periments, and later, those at Chalons, seem to 
point to a wider and more important use. And it 
appears to us as possible that this armour-plating 
ot cemented fabric may be found of service in pro- 
tecting the bottoms of vessels from the explosion 
of torpedoes, combining, as it does, great lightness, 
and powers of resistance. 


THE SOCIETY OF TELEGRAPH 
ENGINEERS. 

On Thursday week the first session of this Society 
was brought to a conclusion by—what has become 
a general custom amongst societies—a conversazione, 
given by the President, Mr. C. W. Siemens, F.R.S., 
at the laboratory of Lord Lindsay. The meeting 
was numerously attended, and we hope shortly to 
give a description of the instruments and appa- 
ratus exhibited. 

It is not so much to call attention to what the 
Society itself is doing that we refer to it on this 
occasion, but rather to chronicle the fact that a 
Society so young, and with so few members at its 
inauguration, has within a few months strengthened 
itself by the addition to its ranks of the most 
eminent members of the profession, and proved, by 
its results, that it has unquestionably supplied with 
success a want that had so long been felt. 

When the Society of Telegraph Engineers first 
formed with so limited a number of members, there 
were many who looked upon the undertaking as 
one lacking in vitality, and who entirely withheld 
their support ; had this feeling been shared by the 
majority, the Society would have passed away; but, 
fortunately, it extended to a very small minority 
only, whose lack of support has probably indirectly 
benefitted the Society. 

The want of such a Society was long felt amongst 
electricians and telegraph engineers, and to those 
gentlemen by whose aid the Society was established 
the thanks of the whole body are due. Quickly after 
its formation adherents came in from all directions 
most rapidly, and with each successive meeting the 
number of the candidates increased. 

At the first meeting, during the early part of the 
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year, the list of members and associates amounted 
to about 100, at the end of the session the total had 
swelled up to 300, a number which must be con- 
sidered satisfactory in the highest degree, especially 
when we consider that it includes the names of those 
most eminent in the profession. We are assured that 
candidates are constantly sending in their names, 
and on the first meeting of the next session a long 
additional list will be read out; indeed, it will not 
be too much to expect that the total number of 
members will be doubled in the course of a very 
few sessions. 


The Society has been by no means idle. Since 
its formation there have been held as many as 
six meetings, and during those meetings the 


following papers have been read and discussed : 
March 13th, ‘‘ On Automatic Instrumentation,” by 
R. 8. Culley, C.E., Engineer-in-Chief to the Post 
Office Telegraphs ; March 27th, ‘* Sea Telegraphy,” 
by Captain Colomb, R.N.; April 10th, ** On the 
Colmar Calculating Machine as applied to Electri- 
cal Computations,” by Mr. Warren; April 26th, 
‘* Military Telegraphy,” by Captain Malcolm, R.E. ; 
May 8th, ‘‘On the Wheatstone Bridge,” by Pro- 
fessor Forster, F.R.S., and ‘‘ Torpedo Firing,” by 
Major Stotherd, R.1E. 

‘The discussions on these papers have beep most 
interesting, and much valuable information has been 
brought out in consequence. ‘The proceedings are 
now in course of publication, and they will certainly 
form a valuable addition to electrical and telegraphic 
literature. ‘The first number is printed, and will 
shortly be published. 

Sufficient has been said to show that the Society 
of Telegraph Engineers has before it a promising 
future, which will be carefully watched, and its 
continued success hoped for by all well-wishers of 
electrical and telegraphic science. We must not 
omit to mention that the Society, not possessing a 
house of its own, has throughout the session met in 
the theatre of the Institution of Civil Engineers, 
in Great George-street, which was placed at its 
disposal by the Council of the Institution of Civil 
Knugineers. 


NOMINAL HORSE POWER. 


Tue following correspondence on the subject of Nominal 
Horse Power, which has recently taken place between the 
Board of Trade and the Institution of Naval Architects, will 
interest many of our readers. The subject is one which is at 
present in a most unsatisfactory state, and a remedy 
urgently needed. Mr. Gray’s paper, referred to in the sub- 
joined letters, was printed by us in our number of April 19th 
\nst, pege 271, and we also, on page 265 of the same number, 
stated our own views in this matter. 

Board of Trade, 
Whitehall Gardens, 22nd March, 1872. 

Sir,-—I am directed by the Board of Trade to inclose some 
copies of a Memorandum on “Horse Power” of Steam 
Engines. 

Representations have been made to the Board that the term 
“ Nominal Horse Power” conveys no definite meaning. This 
term occurs in Section 5 of the Merchant Shipping Act, 1862, 
of which a copy is inclosed. 

The Board of Trade will be glad to receive any observations 
on the subject with which the Council of the Naval Architects 
may be able to favour them. 

If some understanding can be come to on the point, a 
definition of the term might be agreed to which will be ac- 
cepted not only by the manufacturers and users of engines, 
but by the Legislature in the eveut of the term “ Nominal 
Horse Power’’ being retained when the Statute is revised. 

1 am, Sir, your obedient Servant, 
(Signed) Toomas Gray. 

The Secretary, Naval Architects, Adelphi. 


Institution of Naval Architects, 
9, Adelphi Terrace, London, W.C., 4th June, 1872. 

Sir,—In reply to your letter (M) of the 22nd March, in 
which you ask for certain advice with respect to the term 
Nominal Horse Power, I am directed to inform you that the 
subject has been carefully considered by a Committee of the 
Council of this Institution with the following results :— 

The Committee were unanimously of opinion that the term 
Nominal Horse Power, as at present ordinarily used for com- 
mercial purposes, conveys no definite meaning. 

They were also unanimous in considering that the pro- 
posals contained in Mr. McFarlane Gray’s pamphlet could 
not be recommended for adoption. The majority of the Com- 
mittee were of opinion that no formule depending upon the 
dimensions of any parts of the engines, boilers, or furnaces 
could be relied upon as giving a satisfactory measure of the 
power of an engine, and that even if the varieties of engines 
and boilers now in use could be comprised under one general 
expression for the = the progress of invention would 
soon vitiate any such expression or formula. 

The entire abandonment of an old commercial standard, 
such as Nominal Horse Power, however inaccurate, must be 
& matter of considerable inconvenience, and accordingly great 
attention was given by the Committce to the question whether 
that standard could not be amended and retained. Among 
the many plans considered, not one received unanimous or 


was that the Indicated Horse Power, as ascertained on a trial 
trip, should be taken either as the Nominal Horse Power or 
as a basis for it, being divided by a suitable divisor. 
The Committee were of opinion that for the purposes of 
the Act, if any standard at all of Horse Power is to be used 
with reference to the Engineers, it would be better to name 
400 Indicated Horse Power, in place of 100 Nominal Horse 
Power. 
The Committee were also of opinion that a/l Engineers of 
coasting and sea-going ships should be required to pass some 
examination, and the Council think it desirable that this 
opinion should be communicated to the Board of Trade. 
I have the honour to be, Sir, 
Your obedient Servant, 

C. W. MeRRIFIELD, 


(Signed) 
Hon. Secretary. 


The Secretary, the Board of Trade, 
Whitehall Gardens, S.W. 





FOREIGN AND COLONIAL NOTES. 

An Australian Lighthouse.—A lighthouse at the end of 
the breakwater at Wollongong, New South Wales, was lighted 
in March. It is described as giving a powerful deep red 
light. The framework of the lantern is of gun metal, glazed 
with polished plate glass jin. thick. The light will be visible 
from the deck of a steamer at a distance of about 12 miles. 
Boiler Inspection in Maryland.—Under a recent act of 
the Maryland legislature, two inspectors of steam boilers 
have been appointed in Baltimore. Every owner or renter 
using a steam boiler is required to report to the inspector 
within ten days after the publication of an official notice to 
that effect. A penalty of 50 dollars per day is imposed for 
neglecting to report. Every person erecting or using a steam 
boiler is also required to have it inspected under a penalty 
for neglect of 300 dollars, and of 50 dollars per day for using 
it without inspection. 

Moscow Exhibition.—The geological section of the Moscow 
Exhibition is about to be enriched by a remarkable acquisi- 
tion. M. de Lesseps, president of the Suez Canal Company, 
has promised to send a collection of specimens obtained during 
the cutting of the canal, as well as a panoramic view of that 
work. The favour has been refused to several other exhibi 
tions, but the chairman of the Canal Company has departed 
from the rule which he had established upon the subject, in 
order to express his gratitude for a favourable reception 
which he formerly experienced in Russia. 

Coal in Victoria.—A discovery of coal is stated to have 
taken place at Airey’s Inlet, Victoria. At the last dates a 
staff ot eight men were engaged in boring operations. 
Lignite has been met with at various depths in the district, 
and from other indications the existence of coal is considered 
highly probable. 

Petroleum in Pennsylvania.—The total production of 
petroleum in Pennsylvania in April was 408,780 barrels, 
being an average of 16,626 barrels per day, against 141,186 
barrels per day in April, 1871, showing an increase of 2440 
barrels per day this year. The oil production of Pennsylvania 
would thus appear to be increasing rather than otherwise. 

The stock of oil on hand in the State at the commencement 
of May was estimated at nearly 1,000,000 barrels. The 
shipments in April were as annexed: To New York, 168,324 
barrels; to Cleveland, 86,074 barrels; to Pittsburg, 84,939 
barrels; to Philadelphia, 43,087 barrels; .to Boston 13,764 
barrels; to Baltimore, 9212 barrels; and to all other points, 
16,343 barrels. 

A Canadian Railway Bridge.—A bridge on the Canadian 
Air-line Railway over the Otter, near Tilsonburgh, is being 
vigorously pushed forward. It is a truss bridge of eleven 
spans of 100ft., each resting upon twelve towers, which are 
completed, as well as the trestle work at both ends. The 
whole structure will be ready for the rails in June. The 
bridge is 1520 ft. long, and from the bottom to the base of 
the rail its height is 110 ft. It is the heaviest wood structure 
of its kind in the Dominion. 

Florida Ship Canal.—A ship canal is proposed across the 
peninsula of Florida. The route is up the St. John’s river 
tor 127 miles; then up the Ocklawahe river for 60 miles. At 
this point a ship canal, 40 miles in length, must be cut 
through the swamps to the Amazura river, at a spot 35 miles 
from its mouth, where it empties into the Gulf of Mexico, 
near Cedar Keys. By this route 650 miles will be saved on 
the voyage between the mouth of the Mississippi and the 
Atlantic ports. As the trade of 1571 between the ports on 
the Gulf of Mexico and those on the Atlantic coast amounted 
to 800,000 tons, a fair revenue is expected to be derived from 
the proposed canal. 





Victorian Railways.—It is interesting to note that two 
lines of railway have been projected by private enterprise in 
the West of Victoria. These suenanel lines lie between 
Portland, Hamilton, and Coleraine, and between Wanga- 
ratta and Beechworth. Hitherto all the Victorian lines 
have been made and worked by the Victorian Government ; 
the projection of two lines by private enterprise is, of course, 
a striking proof and illustration of the growth of wealth and 
population in Victoria. 

Australian Telegraphy.—There seems a great desire on 
the part of the Victorians to maintain an alternative Aus- 
tralian telegraph in addition to the great overland line from 
Adelaide to Port Darwin, one of the termini of the British- 
Australian Telegraph Company. The Queensland line stops 
at Normantown, and the question of establishing a steam 
service for the conveyance of telegrams between Port Darwin 
and Normantown has been brought under the notice éf the 
Victorian Postmaster-General. The importance of the under- 
taking was urged upon the attention of Mr. O’Grady, as 
representing the Victorian Government, and it was stated 
that, whereas a sum of 2250/7. per month had been originally 
set down as the probable cost of hiring a steamer, it had been 
subsequently ascertained that an efficient steamer could be ob- 


that of course the Victorian Government was anxious to 
obtain telegraphic communication with Europe at the earliest 
possible moment. The Victorian authorities must, however, 
act in concert with the Governments of New South Wales 
and Queensland. 

Canadian Telegraphy.—The Canadian and European 
Telegraph Company has petitioned for a renewal of its charter 
which expires this month. The object of this company is to 
connect England with Canada by way of the Faroe Islands, 
Greenland, and Newfoundland. A cable is proposed to be 
laid through the Gulf of St. Lawrence, thus connecting the 
most important points of Canada with Europe by a line 
independent of the United States. The Dominion Govern- 
ment approves the enterprise. 

The Messageries Maritimes.—At the close of 1871 the fleet 
of the Messageries Maritimes in service and building com- 
prised 66 vessels representing 22,675 horse power and 
157,695 tons of displacement. Only one steamer was added 
to the fleet of the company in 1871, viz., the Mei-Kon, of 
500 horse power and 4900 tons of displacement. Another 
steamer, named the Senegal, will, however, put to sea this 
month ; she is to be employed on the company’s Brazilian 
and La Plata line, and will be followed by another steamer 
to be named the Niger after an interval of two months. The 
directors have commenced the construction of another 
steamer, to be named the Irrawaddy, and to be employed on 
the Indo-Chinese line ; this last steamer will be of 600 horse 
power, and more than 5000 tons of displacement. Two of 
the company’s steamers, the Quirinal and the Pérields, were 
broken up last year. 

New Zealand Railways.—In the North Island of New 
Zealand, Messrs. Brogden have been entrusted with the con- 
struction of about three miles of railway, and they will shortly 
be invited to tender for lines from Auckland to Mercer, 
Wellington to the Hutt, and Napier to Paki Paki. In the 
South Island railway construction is proceeding under the 
direction of the Government at four different points, three of 
which are in the province of Canterbury, and work will be 
commenced at a fifth point immediately. 

French Ocean Steaming.—The distances traversed by the 
steamers of the Messageries Maritimes last year were as 
follows :— Mediterranean and Black Sea line, 220,630 marine 
leagues; Indo-China line, 168,117 marine leagues; and 
Brazil and La Plata line, 50,004 marine leagues; and mis- 
cellaneous voyages, 9805 marine leagues, making a total of 
443,556 marine leagues. The distances traversed by the 
company’s steamers in 1870 amounted altogether to 523,387 
marine leagues, so that the operations of the concern were 
evidently and naturally a good deal restricted last year. 
The largest amount of work performed by each steamer was 
effected by the vessels engaged upon the company’s Brazilian 
and La Plata line; each of these steamers ran last year an 
average of 16,608 marine leagues. 


NOTES FROM 'THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—The market for pig iron 
warrants has been very quiet and steady during the last few 
days, with prices till to-day fluctuating between 95s. 9d. and 
95s. 3d. cash, and 96s, 3d. and 95s. 10$d. one month. ‘The 
extraordinary demands recently experienced seem to warrant 
4he very high prices that have been paid, but at present 
speculators and dealers seem disposed to curtail operations 
and wait the development of the autumn trade. The ship- 
ping returns are again very large, and they will likely con- 
tinue for a week or two in excess of those at the correspond- 
ing period last year. Last week’s shipments were—foreign, 
16,756 tons; coastwise, 5324 tons; total, 22,110 tons; 
corresponding week last year, 16,103 tons; increase, 6(/)7 
total increase since 25th of December, 1871, 86,585 








tons ; 
tons. ‘This increase is exclusively due to the foreign ship- 
ments. Messrs. Cannal and Co’s. cireular states that the 


stock of pig iron in store was reduced during May by 
31,139 tons, and that at the end of the month it stood thus: 
in Cannal and Co’s. stores, 235,776 tons, with warrants in 
circulation for 208,280 tons; and in Canal Company’s 
stores 5361 tons, with warrants in circulation for 4450 tons. 
There is but little change to note in the quotations for 
makers’ iron. Coltness No. 1 is still at 117s. 6d., and 
Gartsherrie, Langloan, and Summerlee No. lat 115s. This 
day’s market has also been quiet; a fair business was done 
at 95s. cash and 95s. 6d. one month, buyers at the former 
price and sellers at the latter. 

Shipbuilding on the Clyde—This branch of trade isso very 
brisk that several of the firms have orders that will not be 
finished until far on into next year. Several new contracts 
were entered into during last month. The number of vessels 
launched during May was largely above the average, and 
the work put out from the various shipyards, since the be- 
ginning of the present year, gives promise that the year 
1872 will be far above any former year in respect of the 
amount of shipping turned out. The following comparative 
numbers will iford some indication of this year’s activity : 


Month. Five months. 

vessels. tons. vessels. tons. 
)872 20 22,500 79 ... 85,600 
1871 17 15,300 .. 70 72,600 
1870 ... 23 14,200 ... 80 74,200 
1869 26 16,500 &8 78,000 
1868 9 8,200 70 47,800 


Amongst the vessels launched during May there were the 
Tacora, 3540 tons, and 600 horse power, built by Messrs. 
John Elder and Co., for the Pacific Steam Navigation Com- 
pany ; the Victoria, 3400 tons, and 600 horse power, built by 
Messrs. Robert Duncan and Co., for the Anchor Line ; the 
Strasbourg, 2650 tons, and 400 horse pewer, built by Messrs. 
Caird and Co., for the North German Lloyd’s Company ; and 
several other screw and paddle steamers of considerable size. 
There were also several sailing vessels, including one of 








even general approval. That which met with least objection 





tained for about 1400/7. per month, Mr. O’Grady replied 





1750 tons, and one of 1400 tons. 
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New Iron Fields and Blast Furnaces.—Proposals are 
under consideration for the formation of a joint-stock com- 
pany to work some of the mineral fields on the line of the 
new railway from Ayr to Cumnock. If the project be car- 
ried out, the furnaces are to be on the Drogan estate, and 
the company are to acquire the extensive fields of ironstone 
and other minerals on the property of Mr. Salmond, of 
Rankinstone, and the leases of coalfields held by Messrs. 
George Taylor and Co., in the Valley of Ayr. 


Further Extension of Irvine Harbour.—The increasing 
trade at the port of Irvine has rendered a further extension 
of the harbour works necessary, and the trustees have there- 
fore instructed their engineers, Messrs. Storrie and Smith, of 
this city, to prepare the requisite plans for an important 
addition to the accommodation at present afforded for the 
shipping trade at Irvine. 


Water Supply Scheme for Kirkintilloch—An agitation 
has been in progress for many months in Kirkintilloch, a small 
town about eight or nine miles distant from Glasgow, which 
has for its object the securing of a first-class water supply. 
The latest proposal is to have a supply by gravitation from the 
Campsie Hills; and at a meeting of the Local Authority on 
Monday a report on this scheme by Messrs. Storrie and Smith, 
C.E., Glasgow, was laid on the table, which elicited some 
discussion, the majority being in its favour. By this plan it 
is stated that for a ninety ~ ad supply for Kirkintilloch and 
Lenzie, at the rate of 26 gallons per day to each individual, 
with an 8 in. pipe to Kirkintilloch, and thence a 6 in. pipe to 
Lenzie, the cost would be fully 10,000/. The water was 
also stated to be so excellent that filtration would be un- 
necessary, and in such abundance as to be adequate for even 
a great increase in the population. The Commissioners ad- 
journed till Monday evening next for further explanation and 
discussion, and when the engineers will have torward a de- 
tailed report of their estimates. 


Great Destruction of Torbanehill Mineral by Fire.— 
About six months ago Mr. Gillespie, of Torbanehill, sold the 
last available stock of this interesting and highly valuable 
mineral, amounting to 35,000 or 40,000 tons, to Mr. Simpson, 
coalmaster, of Benhar, and Messrs. Miller and Sons, tar dis- 
tillers, &c., Glasgow ; and the purchasers had removed about 
one-half of it to some distance from the Torbanehill estate on 
which it was worked. Early on Monday morning, however, 
in the absence of the watchman the portion still remaining 
near Torbanehill mansion house, about 17,000 tons, was 
found to be on fire. The mineral being of a highly inflam- 
matory character, the fire — extended, and before any 
means of extinguishing it could be brought to bear upon the 
burning mass it had got a complete mastery. Engines were 
obtained from Bathgate and Bathville, and in the course of the 
day others came from Edinburgh and Glasgow, but they were 
of little use except in checking the progress of the fire to the 
entire mass; and thus some hundreds of tons were saved 
from destruction and removed to a convenient distance. The 
fire was still burning at a late hour last night, and large 
quantities of crude oil have been produced by the distillatory 
action of the heat. Most of it has found its way by drainage 
into the river Almond, which is only some few hundred yards 
distant. It is probable that the amount of mineral destroyed 
will involve a loss of 30,0007. or 85,000/.; but the loss is fully 
covered by insurance, as the whole stock was insured by the 
purchasers in several offices for 100,0007. It is thought that 
the origin of the fire is due to an act of wilful incendiarism. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

New Wagon Company.—A company has been formed on 
the limited liability principle with the title of the Parkgate 
Wagon Works Company (Limited), for the gee of 
purchasing and working the business, including plant, 
premises, &c., now carried on by Mesers. R. K. Evans and Co., 
at Rawmarsh, near Rotherham. The site is close to the 
Midland Railway. The directors of the new company are 
John Evans, Esq., Rotherham ; George Shaw, Esq., Aldwark 
Main Colliery, near Rotherham ; and Alfred Davy, Esq., C.E., 
Sheffield. 

Yorkshire Engine Company (Limited.)—The seventh 
ordinary meeting of the proprietors of the Yorkshire Engine 
Company (Limited), was held last week at the offices of the 
company, Meadow Hall Works, near Sheffield. Sir John 
Brown (deputy chairman of the Company) presided, and an 
encouraging account was given of the prospects and present 
position of the company. The report and statement of 
accounts were unanimously approved and adopted by the 
meeting, which terminated with a vote of thanks to the 
directors. 


New Companies in South Yorkshire.—The Sheffield Patent 
Brick Company (Limited), a recently formed undertaking for 
the purpose of making bricks by machinery, and carrying on 
several existing businesses, has secured about 8 acres of land 
at Neepsend, Sheffield, adjoining the Manchester, Sheftield, 
and Lincolnshire Railway. Sidings and other facilities are to be 
afforded by the railway company. Messrs. Ibbotson Brothers 
and Company (Limited), was registered on the 17th ultimo. 
with the object of acquiring and carrying on the business of 
the firm so named, the Globe Steel Works, Sheffield. The 
capital is 120,000/. in 1200 shares of 100/. each, and the 
purchase money is 74,000/. A company on the limited 

rinciple has been formed amongst several influential South 
Yorkshire colliery owners for the purpose of purchasing and 
importing timber direct trom Norway in order to supply 
themselves adequately with propwood. Mr. Crofts, of Darley 
Main, is chairman of the enterprise, and amongst the directors 
is Mr. Booth, of the Silkstone Fall Colliery Company 
(Limited). The crop of new companies has already been 
plentiful, but rumours are current that others will shortly be 
made public. 


Eyam Mining Company's Meeting.—The annual general 
meeting of the Eyam Mining Company was held in the 





Cutlers’ Hall, Sheffield, on Thursday last. ‘There was a fairly 
numerous attendance of shareholders, Mr. T. J. Parker 
occupying the chair. The report stated that the amount of 
composition paid to the lessor (Mr. J. F. Wright) instead of 
ore was 44(/. 18s, 3d. After the last annual meeting the 
committee state they had to encounter a considerable fall in 
lead, and the mine had become less productive, in addition 
to being more expensive to work. ‘These causes combined 
caused a call of 1/. per share tobe made. In the Old Sioke 
Level the limestone is expected to be reached shortly. The 
New Engines Mine is fit to be worked at any time. The 
Glebe Shaft Mine.continues to yield well. The Water Grove 
United Mine has been stopped as it had ceased to pay. The 
meeting closed with a vote of thanks. 


Derbyshire and Chesterfield Institute of Mining and 
Mechanical Engineers,—The annual general meeting of this 
institute took place at Chesterfield, on Thursday last. A 
report of the proceedings will be given in our next week’s 
issue. 


The Coal Question and Miners’ Wages.—The West eating 
Colliery proprietors held a meeting last week at Leeds, an 
decided to advance the prices of all best coal 2s. per ton, and 
slack 1s. per ton at the pit mouth on June Ist, making the 
third advance since October last. The retail merchants have 
advanced their prices 23. Gd. per ton. ‘The causes for these 
continual advances are said to be the present prosperous state 
of the iron trade, the increase of Sapested coal, and the 
growing demands of London. Some are disposed to add to 
these another, namely, the lessened production induced by 
the higher wages and shorter hours of the pitmen. Be that 
as it may it is certain that the price of coal and coke is going 
up in a most alarming manner, and should it continue trade 
must sooner or later be paralysed. At present no limit seems 
possible to be imposed ; and a suspicion is being mentioned 
that the demand is not genuine or healthy—that, in short, 
the market is being “ rigged” —to use a Yankeeism. Takin 
note of these advances the South Yorkshire colliers have 
determined to apply for a further advance of 10 per cent.— 
5 per cent. to be grauted on July 1st, and 5 per cent. more on 
the first pay day in September next. 








NOTES FROM THE SOUTH-WEST. 

Labour at Bristol.—The carpenters and joiners of Bristol 
have a dispute on hand with their employers. They offer to 
refer their differences with the masters to arbitration, and to 
abide the result. The men ask for a reduction of their work- 
ing time to 504 hours per week, and an advance of wages 
from 64d. to 7d. per hour, with increased pay for overtime. 
The masters offer to reduce the number of working hours, 
and to concede a rise of }d. per hour, but they refuse to alter 
the price of overtime. 


Avonmouth Dock Company.—The promoters of the Avon- 
mouth Docks have called upon the Bristol town council to 
subscribe towards the completion of the undertaking. The 
mayor has accordingly convened a special meeting of the 
council to consider the question. 


Rhymney Railway.—The signalmen on this railway are 
agitating for an advance of wages. They demand, first, 
that there be a general rise of 3s. per week to come in force 
at once; and second, that all signalmen, after a service of 
twelve months, be allowed three days’ off duty per annum, 
the same to be paid for as if on duty. The signalmen on this 
line are said to be working at a lower scale of wages than 
signalmen on other lines, and the men seem very determined 
to get the rise. 


A Cardiff Shipbuilding Yard.—Mr. J. Batchelor’s gravin 
dock and shipbuilding yard at Cardiff, has just been sold. 
The property was disposed of to Mr. Laughland, representing 
the South Wales Atlantic Steamship Company, for 17,970/. 
The premises cover an area of four acres and consist of a stone 
built graving dock 260 ft. long with gates 15 ft. wide, and 
blacksmiths’ shop, fitters’ and joiners’ shop, &c. The yard 
has a frontage to the sea of 500 ft. by 300 ft. in depth, near 
to the Bute Docks, and is held under a lease from the 
Bute trustees for an unexpired term of 50 years at an annual 
rental of 100. 


The Great Western (SS).—Messrs. Whitwill and Son’s 
new emigrant ship, the Great Western (Captain Stamper) 
has arrived at Bristol, from Sunderland. She is a fine iron 
ship, and is designed to sail alternately with the Arragon 
from Bristol to New York. Her dimensions are as follows : 
—length from the fore part of stem end under the bowsprit 
to the stern post, 276 {t.; mean breadth to outside of plank, 
32 ft.8 in. ; depth of hold, 22 ft.6in. She isa screw steamer, 
and is worked by two compound service condensing engines, 
built by the North-Eastern Marine Engineering Cacao. 
‘Lheir nominal horse-power is 200, but their effective power 
is about four times that amount. The ship’s registered 
tonnage is 497, gross tonnage 1540. She is brigantine built, 
and has three decks. At present she has berths to accom- 
modate 252 emigrants, exclusive of saloon passengers, but 
should circumstances require it, the second main deck can 
be speedily fitted "p with a large number of berths. Her 
anchor is worked by two small steam engines. She hasa 
double bow, so that, in the event of one being stove in by a 
collision, the other remains intact. 


Coal at Mountain Ash.—It is stated that a pit, partly sunk 
some years since on Mr. T’. Charles’s land, near Mountain Ash, 
for the purpose of reaching the bituminous coal lying under 
Ty’rarlwydd Farm, has been purchased by Mr. Fothergill; 
several persons have bought the coal before, but have been 
obliged to abandon the enterprise through lack of funds. 


Newport Dry Dock.—This dock was opened on Monday. 
Mr. A. Schenck, C.E., is the engineer under whose superinten- 
dence the dock has been made, and Mr. Joseph Firbank, the 
contractor, by whom the work has beendone. The length 
of the dock is 300 ft., width at entrance, 46 ft. 3in.; and 
depth, 27 ft. 9in. The average depth of water at neap tides 


is 10 ft. 9 in., and at ordinary spring tides 20 ft. 9in. Aber- 
deen stone has been used in the construction of the walls. 
Mr. Bebell, the company’s manager, has had the gates malo 
on the premises under lis own inspection. They are made 
of the best pitch pine, 28 ft. 7 in. high, and 54ft. wide, and 
work upon a segment plate. The sluices are opened by means 
of a patent screw. Oak mooring posts are placed round the 
dock, and all the necessary appliances have been provided for 
safe and expeditious working. Blockson a new plan, de- 
signed by Mr. Bebell, and made of east iron, will be used on 
the bottom of the dock, on which to place vessels, and the 
convex surface of the bottom will faveur the labours of ship- 
wrights very greatly. The works were commenced on the 
15th of June last, and have been retarded by heavy slips of 
earth. A tramway will be laid down, by means of which 
ballast can be removed from or placed in vessels, according 
to circumstances. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippLesprovuen, Wednesday. 

The Cleveland Iron Market.— Yesterday the iron market 
at Middlesbrough was exceedingly well attended. Iron was 
scarce, and prices were fully maintained, No. 3 being again 
quoted at 102s. 6d. Some of the pig-makers are heavily 
sold at fair prices for delivery over next year, and it is 
thought that prosperity will reign much longer than was a 
few weeks ago anticipated. All the finished iron-makers 
are exceedingly busy. They have orders on hand which 
will occupy all the departments many months. Plates, bars, 
and angles are still in active demand. Remunerative prices 
are being obtained for new orders. 


The Returns.—The Cleveland Ironmasters’ Association 
have just issued their returns, showing the make of pig iron 
during the past month. From those returns it appears that 
there are now 140 blast furnaces in the district, of which 
131 are blowing. Last year at this time there were 125, and 
118 were in blast. During the month of May the total make 
was 168,795 tons. The foreign shipments from the port of 
Middlesbrough were 34,563 tons, and the shipments coast- 
wise 18,126 tons. At the end of May the makers’ stocks 
were only 37,603 tons, and the Middlesbrough warrant stores 
had been reduced to 1131 tons. Had it not been for the 
great scarcity of iron-making material, the production 
would, of course, have been considerably larger during May. 


The New Works.—Rapid progress is being made with the 
blast furnaces which are being erected in the Cleveland 
district. The Lackenby Iron Company are building one at 
Lackenby, Cochrane and Co. are building one at Middles- 
brough, Whitwell and Co. are building two at South Stock- 
ton, the North of England Industrial Iron Company are 
building one at Carlton, the Rosedale and Ferryhill Com- 
pany are building two, Downey and Co. are building two at 
Coatham, the ‘lees Bridge Company are building two at 
Stockton, and Robson, Maynard, and Co. are building two at 
Coatham. 


The Mines and the Miners.—We stated last week that we 
had reason to believe that the question of the wages of the 
ironstone miners of Cleveland would be amicably arranged 
in a few days. Our belief was well founded, for the question 
is virtually setttled. Mr. Joseph Whitwell Pease, M.P., bas 
given his men the advance of 2d. per ton. Bolekow, Vaughan, 
and Co., and Bell Brothers have followed the example of Mr. 
Pease. The owners of other mines will, no doubt, do the 
same. Itis to be hoped that the men will now give up all 
idea of restricting their labour, and that no time will be lost 
in taking the necessary steps for forming a Board of 
Arbitration and Conciliation, so that in the future all trade 
questions may be amicably arranged without either masters 
or men being driven to adopt anything like compulsory 
measures to attain their objects. 


The Lead Miners.—The lead miners in the employ of the 
London Lead Company, Teesdale, are still idle. They have 
had an interview with the “head governor” from London, 
who has distinctly told them that the company cannot con- 
cede what the men ask. 


The Coal Trade.—This month the price of coal has again 
been advanced. In spite of the high rates all the collieries 
have plenty of orders. The extravagant prices of South 
Durham coal is affording an opportunity for the Yorkshire 
colliery owners introducing their coal to the notice of the 
Tees-side irormasters who are such large consumers. 


Danks’s Puddling Furnace.—Mr. Danks is meeting with 
a good many inquiries for his puddling furnace. Messrs. 
Hopkins, Gilkes, and Co., the North of England Industrial 
Iron Company, and the Erimus Company, of Middlesbrough, 
made arrangements to erect a number of his furnaces some 
time ago, and they are making the necessary arrangements 
as quickly as possible. Mr. Danks is now negotiating with 
iron makers in Scotland, Staffordshire, and Italy, who are 
anxious to obtain permission to erect his puddling furnace. 


St. Austell Hematite Iron Ore Company.—Mr. Joseph 
Dodds, M.P., Stockton, and Mr. W. R. I. Hopkins of Hop- 
kins, Gilkes, and Co., Iron Works, Middlesbrough, are the 
chairman and vice-chairman of a new company formed for 
the purpose of taking over the well-known hematite iron ore 
mines of Kernick and Bodennick, in the county of Cornwall, 
and working them. ‘The capital is 60,000/. in 6000 shares of 
10/. each. 


The River Tees.—On Monday the weekly meeting of the 
Tees Conservancy Commissioners was held at Stockton, and 
the engineer, Mr. Fowler, stated that he ho to have the 
9 ft. low-water channel from the Middlesbrough Dock 
entrance to the sea, completed by the back end of the year. 
A large amount of dredging is being carried on in different 
parts of the river. Considerable progress is being mado 
with the work of widening the river at the new cut near 
Stockton. 
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ELECTRIC TELEGRAPH INSTRUMENTS, 

Ow Monday last a paper on “ Electric Telegraph Instru- 
ments,” b r. E. G. Bartholomew, was read before the 
Society of Engi , Mr. Jabez Church, the President, 
being in the chair. The object of the author was to de- 
scribe the general principles upon which telegraph in- 
struments are constructed, and to avoid confusion he grouped 
the apparatus into different classes. The first class treated 
of was speaking instruments, divided into non-recording and 
recording telegraphs. The author showed how the ordinary 
and well-known needle instrument had, by degrees, attained 
its present state of perfection. The first of the kind, con- 
sisting of as many needles and conductors as letters. That 
was modified by Cooke and Wheatstone into one of five 
needles, and as many conducting wires; but even in that 
state its expense was too great to permit of its general 
adoption. en followed the double and single needle in- 
struments, differing from those now in use in points of detail 
only, the principles of their construction remaining almost 
the same. In all the néedle forms of telegraph it was shown 
that the alphabet was constructed upon the basis of two ele- 
mentary signals, a movement of the needle to the right or 
left, a system which had been followed in other forms of 
telegraph since invented, as, for instance, in Bright’s bell in- 
strument, in which the basis was the sounding of one or the 
other of two bells; and in Morse’s recording instrument, in 
which the elementary signals consisted of a dot and a dash. 
The movement of the needle was explained as being due to 
the action induced upon a sus nded magnetised needle by 
a superposed coil of wire, called, technically, an electro- 
magnetic multiplier. The form of needle employed at the 
present time differed from the original form in shape and 
size, and the character of the inclosing coil in the quality of 
the wire, and the kind of covering, these alterations having 
for their object the increasing the speed of the needle’s oscil- 
lation, and the action induced upon it by the current of 
electricity traversing the coil. 

Bright's bell instrument was explained to be an arrange- 
ment of two small bells differing slightly in tone and in the 
manner in striking them, the bells being placed at a sufficient 
distance apart to enable the clerk to detect readily which bell 
had been struck. The advantage of that form of telegraph 
was that the hands and eyes ot the clerk were at perfect 
liberty to write down the despatch, the ears only being em- 
ployed in reading it off. Alphabetical instruments were also 
explained, and the peculiar features of Wheatstone’s universal 
instrument pointed out. The continuous propagation of 
magneto-electric currents by the movement of a handle, only 
so many being sent into the conductor as were required to 
advance the index to the intended letter, being p oon to 
ensure a regularity in action which no other alphabetical 
telegraph possessed. In the method of producing the 
currents, and in the form of the escapement employed in this 
instrument, its great superiority over others was pointed out. 
Printing or recording telegraphs were alluded to, amongst 
those which printed in type Telng House’s and Hughes’. 
The latter, in several particulars, was shown to possess points 
of great excellence in the method of insuring coincidence in 
the —— of the type wheel at several stations by the 
synchronous vibration of a spring, in the character of the 
relay, which acted upon the reverse system usually adopted, 
namely, by the release of an armature from the poles of an 
electro-magnet instead of its attraction towards it, the cores 


of the magnet forming merely the prolongations of a perma- | 


nent magnet, from which they derived magnetism, and the 
action of the current transmitted through the coils tending 
to weaken this magnetism, and to permit a spring to force 
the armature away from the poles, and to complete the cir- 
cuit of the local battery. 

~ The Morse printer, so generally adopted over the globe, 
was explained to consist of a grooved wheel kept rotating at 
a regular speed by clockwork, whilst a point was caused to 
enter or leave that groove by the action of an electro-magnet 
upon the lever which carried it. The author explained that 
a strip of paper passed over the grooved wheel and received 
an impress whilst the point was within the groove, which 
ceased when it left it. The period of time during which the 
point was within the ve corresponded with the circulation 
of a current of electricity around the coils of the magnet, 
and the length of the mark impressed upon the paper corre- 
sponded also with the same, and hence “ dots,” representing 
short electric currents, or “dashes,” representing longer 
currents, were produced at the will of the operator at the 
distant station. 

The “ Bain,” or chemical printer, was alluded to, the 
difference between it and the Morse consisting in the method 
of producing the marks, shown by experiment to be caused 
by the decomposition of prussiate of potash by the action of 
an iron point conveying an electric current, the mark ceasing 
with the current. 

Thomson’s “Reflector” was explained; an exceedingly 
delicate instrument, — culiar interest, since it was 
by means of it that the practicability of telegraphing across 
the Atlantic was proved. 

The various forms of bells were also introduced, consisting 
of single-stroke and “ trembling” bells; also those in which 
clockwork formed a principal feature, and those in which it 
was introduced as a mere auxiliary, the action of the key in 
pose mee a signal being caused to wind up a certain 
portion of the clock spring. The author’s own single-stroke, 
the Ragon, and the double-action bell, were severally intro- 
duced and explained. 

Telegraph ‘‘ switches” for diverting an electric circuit, or 
for dividing a “ through” circuit, were also alluded to, as well 
as those useful adjuncts to telegraphic instruments—relays. 

The author explained that the limits of a paper, and the 
comprehensiveness of the subject, precluded his entering into 
any matters of detail, although many subjects necessarily 
omitted possessed great interest. The paper was illustrated 
by diagrams, and a fine collection of telegraph apparatus from 
the earliest period of its practical introduction own to the 
present time—the more modern of which were operated by 
the author. 





WHITWELL’S VALVE FOR HOT BLAST STOVES. 
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We illustrate, above, a form of hollow valve cooled by 
water, intended for use on hot blast stoves, &c., which has 
been designed and patented by Mr. Thomas Whitwell, of the 
Thornaby Iron Works, near Stockton-on-Tees. Hollow valves, 
arranged so that water could circulate through them, were 
tried many years ago; but they failed in practice from the 
bottoms of the valves being made convex upwards; the mud 
deposited within the valve being thus thrown down around 
its periphery immediately over the portion fitting on the 
valve seat. In Mr. Whitwell’s valves, on the other hand, 
the bottom is made convex downwards, while, the valve is 
made to enter its seat instead of fitting against the outer 
edge or surface of the latter. Thus, it will be seen from 
the engravings that R is a circular wrought-iron casing, with 
a firebrick lining, containing the valve, B, and its seat. The 
upper part of this casing is closed with a metal cover, A. 
Rivetted to the inside of the casing is an angle-iron ring, C, 
faced on the upper side, and set perfectly level. Bolted to 
this ring with a faced joint is a circular false seat, D, this false 
seat being recessed, so as to carry the water seat, E, with an 
air-tight faced joint, a, and having a pipe cast in and fitted 
with tube connexions and couplings, ob. 

The valve, B, is cast hollow, the sides being connected by 
means of stays, c, c, cast in one piece with it, and that part 
of the valve where it rests upon the seat being faced and 
ground into the latter. To the valve, B, is connected the 
spindle, L, which is turned throughout its length, and the 
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wee end of which is closed by means of a plug, d, through 
which the water tube, ¢, e, rises. This tube is connected by 
a flexible coupling, f, or in other convenient way to the 
water supply, and the tube passes down the interior of the 
indle, L, to the valve, B, which it supplies with water. 
he spindle, L, passes air-tight through the guide, K, which is 
bored to fit the spindle, the use of this guide being to keep 
the valve, B, and spindle, L, true tothe centre of the seat, E. 
The spindle, L, and valve, B, are counterbalanced by a 
metal weight, W, of proper size, and connected to them b 
a chain, g, passing over a sheave, H, carried by the indie, 
G, which is bolted to the cover. A. Attached to the chain, g, 
ing thecounterbalance, W, is a rack, M, which is actuated 
by a pinion carried by a bracket, N, fastened to the casing, R, 
for the purpose of raising or lowering the valve, B. The water 
Soguivel for protecting the valve, B, is conveyed from the 
supply pipe, O, by the pipe, h, and the flexible connexion, f, 
and the pipe, e, e, to the valve; it is returned by the annular 
space between the pipe, e,¢, and the inside of the spindle, L, 
and thence by means of the flexible or other connexion, i, to 
the pipe, k, which pipe carries the water by the couplings, 6, 6, 
to the pipe cast in the interior of the seat, E. . From the 
valve seat, the water is returned by the connexions, / and m, 
to the waste water-pipe, P. The valve, B, may: be protected 
from the action of high temperature by a covering of brick 
or other refractory material fixed by any suitable means on 
the exposed side of the valve. 
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THE INTENSITY OF SOLAR RADIA- 
TION DEMONSTRATED. ‘ 
By CapraIn JOHN ERICsson. 


Tue illustration on the next page represents an 
instrument by means of which the intensity of solar 
radiation at the surface of the earth, has been 
determined with absolute certainty. The computa- 
tions published by the writer, showing that the 
temperature of the surface of the sun exceeds 
4,035,500 deg. Fahr., being based solely on the 
indications of the actinometer delineated and des- 
cribed in ENGINEERING September 30, 1870, the 
question has been raised whether that instrument 
is reliable, It is urged that part of the indicated 
temperature may be the result of heat radiated to- 
wards the bulb of the thermometer, by the surround- 
ing casing. Some scientific men also contend that, 
while the dynamic energy transmitted by the sun’s 
rays may be accurately measured by ascertaining 
the number of thermal units developed in a given 
time on a given area, the temperature produced by 
solar radiation cannot be determined, owing to the 
unknown influence of the surrounding medium, a 
plausible argument which will be disposed of by 
the following demonstration. ‘Suppose a small 
spherical body of perfect conductivity to be sus- 
pended within a large enclosure provided with a 
perforation in the direction of the sun, of sufficient 
size to admit a pencil of rays (a sunbeam) of the 
same diameter as the sphere. Suppose, also, that 
the temperature of the sphere is 64 deg. higher 
than the temperature of the enclosure and the air 
contained within the latter. The convex area of a 
sphere being four times greater than the area of 
its great circle, while the great circle of the sphere 
which we have imagined corresponds exactly with 
the sectional area of the sunbeam entering through 
the perforation of the enclosure, it will be evident 
that the supposed excess of temperature, 64 deg., 
cannot be maintained unless the radiant energy of 
the sun’s rays be four times greater for correspond- 
ing area, than the radiating energy of the sphere, 
It will also be evident that, if the assumed excess 
of temperature of the sphere gradually falls while 


exposed, to the sun’s rays, until it is reduced to 
16 deg. above the temperature of the enclosure, 
then the intensity of the sun’s rays cannot be more 
than 4x16=64 deg. Bearing in mind that the 
section of the sunbeam which transmits the energy, 
is only 0.25 of the convex area of the radiating 
gy which receives the heat and, in turn, radiates 
that heat towards the enclosure, we cannot question 
the correctness of the deduction that, assuming the 
rays to be parallel, the intensity of the radiant 
energy which enters through the perforation of the 
enclosure, is four times greater than that which the 
radiating sphere parts with. Again, the intensity of 
the radiant heat of solid bodies being a correct 
index of dynamic energy, it will be perceived that, 
the energy transmitted to the enclosure by the ra- 
diating sphere at a differential temperature of 16 deg. 
will be exactly balanced by the energy transmitted 
by the sunbeam at 64 deg. entering through the per- 
foration of the enclosure, the section of which is 
0.25 of the convex area of the sphere. 

The demonstration thus presented, it will be 
admitted, establishes the important fact that the 
temperature produced by solar radiation is four 
times higher than the differential temperature of a 
small sphere, composed of materials of perfect con- 
ductivity, exposed to the sun, and permitted to 
radiate freely towards an enclosure of great extent 
and uniform temperature. 

Let us now examine the instrument before re- 
ferred to, shown by our illustration, which represents 
a section through the central vertical plane: m is 
a spherical vessel composed of copper, charged with 
water and coated with lamp-black, suspended with- 
in a spherical enclosure 0, The latter is provided 
with a circular perforation, a, 4, to which a diagonal 
cylindrical trunk, @,g, is attached, the spherical 
enclosure as well as the trunk being coated with 
lamp-black, on the inside, A thermometer pro- 
vided with a cylindrical bulb, c, is inserted diagon- 
ally into the spherical vessel; and also a rotating 
paddle wheel, z, operated by an axle passing through 
a water-tight stuffing box. A cylindrical vessel, 
r,r, filled with water, surrounds the spherical en- 
closure and trunk, nozzles being applied at the top 











and bottom, to which flexible tubes are attached for 

assing a current of cold water through the vessel. 
The instrument is mounted within a revolving 
observatory and attached to a table turning on 
declination axis provided with appropriate me- 
chanism by means of which it may be directed to- 
wards the sun. It will be evident that, if the axis 
of the trunk, a,g, be pointed accurately towards 
the centre of the sun, the sphere, m, will receive 
the whole radiant energy of the sunbeam within 
the tangential lines, 4a and 7}, the sectional area, 
as before stated, being 0.25 of the convex area of 
the sphere. It will be evident also that, owing to 
the perforation, a 4, the sphere, m, will not be acted 
upon by the full amount of refrigeration produced 
by the radiation of an uninterrupted enclosure. 
Agreeable to the theory of exchangés the deficiency 
will, however, not be great,.since the side, FA a, of 
the diagonal trunk, will radiate as powerfully to- 
wards the sphere as a portion of the erical 
enclosure corresponding with the angular distance 
determined by the radial lines, a,¢ and f,¢. But 
the convex surface of the segment, e, d, determined 
by the angle subtended by f, ¢ and g,¢, will ob- 
viously be subjected to far less refrigeration than 
an equal surface on the opposite side of the sphere. 
Regarding the exact amount of deficient a 
ation consequent on the perforation of the enclosure 
at a, b, it will be perceived on reflection that, the 
radiation of the enclosure towards the semi-sphe- 
rical surface presented to the sun, will be reduced 
in the exact proportion which the convex surface 
of the segment, e, d, bears to the area of the great 
circle of the sphere. It will be seen, therefore, 
that although the condition coupled with our pro- 
position has not been complied with, namely, that 
the enclosure (in order to render the area of the 
perforation inappreciable) should be of great extent 
compared with the size of the radiating sphere ; 
yet the small capacity of the spherical enclosure of 
our instrument and the comparatively large per- 
foration at a, 4, will not materially reduce the 
radiating power of the enclosure. Besides, the 
known angle subtended by the radial lines, /, ¢ and 
g, ¢, enables us, as shown, to calculate the exact 


Table showing the Temperature produced by Solar Radiation at the Boundary of the Barth's Atmosphere for each day in the ycar, together with the diurnal increase and diminution 
of Solar Intensity occasioned by the varying distance between the Sun and the Earth. 













































































January. | February. March, April. May. June. July. August. September. October. November. December. 
$ | saxi-| Diffe- Maxi-| Diffe- | Maxi- | Diffe- | Maxi-| Diffe- | Maxi-| Diffe-| Maxi-| Diffe- | Maxi-| Diffe- | Maxi-| Diffe- | Maxi-| Diffe- Maxi-| Diffo- Maxi-| Diffe- | Maxi-| Diffe- 
Q | mum. | rence. mum. | rence. mum. | rence, | mum. | rence. | mum. | rence. | mum. | rence. | mum. ; rence.| mum. | rence. | mum. | rence. | mum. | rence. | mum. | rence. | mum. | rence. 

1 90.72! 6.88 | 90.28| 5.44 | 89.27| 4.48 | 87.77) 2.98 | 86.82] 1.48 | 85.22) 0.388 | 84.84) 0.00 | 85.22/ 0.88 | 86.82| 1.48 | 87.77; 2.98 | 89.27] 4.43 | 90.83; 5.49 
2 | 90.72! 6.88 | 90.25| 5.41 89.22 | 4.38 | 87.72) 2.88 | 86.27) 1.48 | 85.20) 0.86 | 84.84) 0.00 | 85.25) 0.41 | 86.86) 1.52 | 87.82) 2.98 | 89.81!) 4.47 | 90.86) 5.52 
3 | 90.71) 5.87 | 90.22| 5.38 89.18 | 4.384 | 87.67] 2.83 | 86.28] 1.89 | 85.18; 0.34 | 8484] 0.00 | 85.28) 0.44 | 86.41| 1.57 | 87.87) 8.08 | 89.85) 4.51 | 90.88) 5.54 
4 90.71 | 5.87 | 90.19) 5.35 | 89.13 | 4.29 | 87.62) 2.78 | 86.19] 1.85 | 85.15) 0.81 | 84.84] 0.00 | 85.81| 0.47 | 86.45) 1.61 | 87.92] 8,08 | 89.89) 4.55 | 90.40| 5.56 
6 | 90.70| 5.86 | 90.16 | 6.32 89.09 | 4.25 | 87.57| 2.78 | 86,15) 1.81 | 85.18) 0.29 | 84.85) 0.01 | 85.84] 0.50 | 86.60! 1.66 | 87.97) 8.18 | 89.48] 4.60 | 90.42) 5.58 
6 | 90.70) 5.86 | 90.13 | 5.29 | 89.04! 4.20 | 87.52] 2,68 | 86.11! 1.27 | 85.11] 0.27 | 84.85] 0.01 | 85.87| 0.53 | 86.64! 1.70 | 88.02) 8.18 | 89.48] 4.64 | 90.44! 5.60 
7 90.69 | 5.85 90.10 | 5.26 | 89.00} 4.16 | 87.47] 2.63 | 86.07| 1.23 | 85.09) 0,26 84.86) 0.02 | 85.40] 0.66 | 86.59] 1.75 | 88.07| 8.28 | 89.562| 4.68 | 90.47| 5.63 
8 | 90.69) 5.85 | 90.07 | 5.28 | 88,95 | 4.11 | 87.42} 2.58 | 86.08] 1.19 | 85.07] 0.23 | 84.86| 0.02 | 85.43] 0.59 | 86.64] 1.80 | 88.12) 3.28 | 89.56) 4.72 | 90.49!) 5.65 
9 | 90.68; 5.84 | 90.04 | 5.20 | 88.91 | 4.07 | 87.87] 2.53 | 85.99] 1,15 | 85.05; 0.21 | 84.87) 0.03 | 85.46] 0.62 | 86.68] 1.84 | 88.17| 8.88 | 89.60| 4.76 | 90.50| 5.66 
10 90.67| 5.88 | 90.01! 6.17 | 88.86! 4.02 | 87.32] 2.48 | 85.95] 1.11 | 85.03] 0.19 | 84.87) 0.03 | 85.49] 0.65 | 86.78] 1.89 | 88.22/ 8.38 | 89.64/ 4.80 | 90.52| 5.68 
il 90.66 | 5.82 potas! 6.18 | 88.81) 38.97 | 87.27| 2.43 | 85.91] 1.07 | 85.02} 0.18 | 84.88) 0.04 | 85.62] 0.68 | 66.78] 1.04 | 88.27) 8.43 | 89.68| 4.84 | 90.54) 5.70 
12 | 90.65) 5.81 | 89.94) 5.10 | 88.76) 3.92 | 87.22) 2.88 | 85.87) 1.08 85.00} 0.16 | 84.89! 0.05 | 85.65) 0.71 | 86.83) 1.99 | 88.82) 8.48 | 89.72) 4.88 | 90.56) 6.72 
13 90.64; 6.80 | 89.90 | 5.06 | 88.71| 38.87 | 87.17] 2.83 | 85.83] 0.99 | 84.99] 0.15 | 84.90] 0.06 | 85.68] 0.74 | 86.87/ 2.08 | 88.37) 3.53 | 89.76] 4.92 | 90.57! 5.73 
14 | 90.63; 5.79 | £9.87 | 6.03 | 88.67; 8.83 | 87.12] 2.28 | 85.79| 0.95 | 84.07) 0.18 | 84.91) 0.07 | 85.61] 0.77 | 86.92) 2.08 | 88.42) 3.58 | 89.79| 4.95 | 90.59| 5.75 
15 90.62 | 5.78 89.83 | 4.99 | 88.62) 8.78 | 87.07! 2.23 | 85.76) 0.92 | 84.96) 0.12 | 84.92) 0.08 | 85.665) 0.81 | 86.97) 2.13 | 88.47| 38.63 | 89.83] 4.99 | 90.61) 5.77 
16 90.61 6.77 89.79 | 4.95 | 88.57 8.73 | 87.02| 2.18 | 85.72] 0.88 | 84.94] 0.10 | 84.98] 0.09 | 85.68) 0.64 | 87.02| 2.18 | 88.52) 3.68 | 89.87/| 5.08 | 90.62! 5.78 
17 | 90.59' 5.75 | 89.76| 4.92 | 88.52! 8.68 | 86.97| 2.13 | 85.68] 0.84 | 84.03) 0.09 | 84.94] 0.10 | 85.72! 0.88 | 87.07| 2.23 | 88.67| 3.73 | 89.90) 5.06 | 90.68) 6.79 
18 | 90.57| 5.73 | 89.72 | 4.88 | 8847/ 3.63 | 86.92) 2.08 | 85.65| 0.81 | 84.92] 0.08 | 84.96] 0.12 | 85.76] 0.92 | 87.12| 2.28 | 88.62| 8.78 | 89.94] 5.10 | 90.64] 5.80 
19 90.56 | 5.72 | 89.68 4.84 | 88.42 | 8.58 | 86.87| 2.03 | 85.61] 0.77 | 84.91] 0.07 | 84.97) 0.18 | 85.79] 0.95 | 87.17| 2.83 | 88.67| 3.83 | 89.97] 5.18 | 90.66| 6.81 
20 90.54; 5.7 89.64 4.80 | 88.37 | 8.53 | 86.83] 1.92 | 85.58| 0.74 | 84.90] 0.06 | 84.99] 0.15 | 85.83) 0.99 | 87.22| 2.88 | 88.71| 3.87 | 90.01] 5.17 | 90.66] §.82 
21 90.52| 5.68 | 89.60) 4.76 | 88.382 | 8.48 | 86.78) 1.94 | 85.55| 0.71 | 84.89) 0.05 | 85.00) 0.16 | 85.87| 1.03 | 87.27) 2.48 | 88.76) 8.92 | 90.04} 5.20 | 90.67| 6.83 
22 90.60) 6.66 | 89.56 4.72 | 88.27| 8.43 | 86.73| 1.89 | 85.62] 0.68 | 84.88] 0.04 | 85.02) 0.18 | 85.91] 1.07 | 87.82) 2.48 | 88.81/ 8.97 | 90.07] 5.28 | 90.68) 5.84 
23 90.49} 5.65 | 89.52) 4.68 | 88.22 8.38 | 86.68] 1.84 | 85.49] 0.65 | 84.87] 0.03 | 86.03] 0.19 | 85.95] 1.11 | 87.37] 2,58 | 88.86| 4.02 | 90.10] 5.26 | 90.69) 5.85 
24 90.47| 5.63 | 89.48, 4.64 | 88.17 8.33 | 86.64) 1.80 | 85.46] 0.62 | 84.87] 0.03 | 85.05) 0.21 | 85.99] 1.16 | 87.42] 2.68 | 88.91] 4.07 | 90.13} 5.29 | 90.69) 5.85 
25 90.44| 6.60 | 89.43) 4.59 | 88.12| 3.28 | 86.50} 1.75 | 85.43) 0.59 | 84.86) 0.02 | 85.07| 0.23 86.03} 1.19 | 87.47) 2.63 | 88.95] 4.11 | 90.16; 6.82 | 90.70! 6.86 
26 | 90.42! 6.58 | 89.89) 4.55 88.07 | 8.23 | 86.64] 1.70 | 85.40} 0.56 | 84.86] 0.02 | 85.09) 0.25 86.07| 1.23 | 87.52) 2.68 | 89.00) 4,16 | 90.19} 5.85 | 90.70) 6.86 
27 | 90.40| 5.56 | 89.35| 4.51 88.02 | 3.18 | 86.50} 1.66 | 85.87) 0,53 | 84.85] 0.01 | 85.11] 0.27 | 86.11| 1.27 | 87.57} 2.73 | 89.04; 4.20 | 90.22/ 5.388 | 90.71] 6.87 
28 90.88) 6.54 | 89.31) 4.47 | 87.97) 3.13 | 86.45) 1.61 | 85.34) 0,60 | 84.85) 0.01 | 85.13} 0.29 86.15 | 1.81 | 87.62) 2.78 | 89.09] 4.26 | 90.25) 5.41 | 90.71) 5,87 
29 | 90.386) 5.62 too es | 87.92| 8.08 | 86.41] 1.57 | 85.31) 0.47 | 84.84] 0.00 | 86.16} 0.81 | 86.19] 1.85 | 87.67| 2.88 | 89.18} 4.29 | 90.28) 5.44 | 90.72). 6.88 
80 | 99.83) 5.49 =e ie 87.87| 8.03 | 86.86) 1.52 | 85.28) 0.44 | 84.84] 0.00 | 85.18] 0.84 | 86.23! 1.89 | 87.72| 2.88 | 89.18) 4.84 | 90.80/ 5.46 | 90.72/ 5.88 
81 | 90.80! 546) .. | 87.82 2.98 | | 86.25) 0.41 | 85.20| 0,86 | 86.27| 148 | ... | .. | 80.22) 4.88 90.72) 6.88 
' ' ' i # : 
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amount of deficient radiating surface presented by 
the enclosure. 

Several experiments have been made simulta- 
neously with the instrument now illustrated, and the 
actinometer, in order to ascertain the precise re- 
lation between the temperature transmitted by the 
sun’s rays to the radiating sphere, and to the 
actinometer, the accuracy of which has been ques- 
tioned. Both instruments have invariably n 
attached to the same declination table during the 
investigation, consequently, the radiant heat trans- 
mitted to each has been precisely alike. Respect- 
ing the instituted test, it will suffice to record the 
result of an experiment conducted at noon, October 
20, 1871, the solar radiation on that day being of 


0.86 deg. It has already been explained that the 
sphere does not receive a full amount of refrigera- 
tion in consequence of the perforation of the en- 
closure necessary to admit the diagonal trunk ; 
hence the indicated temperature of the sphere 
should exceed that which our theory has established. 
The observed excess, 0.86 deg., is, however, greater 
than it should be in accordance with the relative 
magnitude of the convex surface, e d, and the area 
of the great circle of the sphere. Referring to the 
illustration, it will be seen that, at the point where 
the thermometer is inserted, a considerable portion 
of the convex surface of the sphere is not subjected 
to the radiation from the enclosure; nor at the 
point where the axle of the paddle-wheel enters. 


Adding these surfaces to that of ¢ d, the amount of 
cold radiation, prevented from acting on the sphere, 





nearly average intensity, while the sun’s zenith dis- 
tance, 51 deg. 40 minutes, was also near an average. | 


\. Rusavcr. 


Observations made at equal intervals of 5 minutes, | will be found to correspond so nearly with the excess 
from 11 hours 55 minutes a.m., to 12 hours 30 mi-| of temperature observed, that we are warranted 
nutes, showed that the radiating sphere of the in- | in asserting that the temperature indicated by the 
strument, the contents of which were effectually | actinometer during the experiments, have proved 
agitated by the internal paddle-wheel, attained a _ to be exactly four times higher than that of the 
temperature of precisely 75 deg., while the enclosure | sphere exposed to the radiant power of the sun’s 
was maintained (by a continuous stream of water) at | rays, and to the refrigeration caused by the radiation 
a constant temperature of 61.3 deg. Accordingly, | from the enclosure. Our’ introductory demonstra- 
an excess of temperature of 13.7 deg. above that of | tions having shown that, the temperature produced 
the enclosure, was produced by the solar radiation | by solar radiation is four times higher than the 
acting freely on the sphere, the actinometer, at the | temperature imparted to a sphere exposed to the 
same time, indicating a temperature of 51.36 deg. | sun, and permitted to radiate freely in all directions 
Now, agreeable to our theory, the temperature of | towards an enclosure of low temperature, the test 
51.36 | instituted October 20, 1871, proves positively that 

—. == 19.34°, thus | the indications of the actinometer are correct. 

4 Referring to the Tables previously published in 
Exotutthing, it will be seen that the maximum 


the sphere ought to have been 
showing a discrepancy, an excess, of 14.7—19.84= 








intensity of solar radiation in lat. 40 deg. 42 minutes; 
ascertained by the actinometer, is 66.2 deg. when 
the earth the —— And that, owing 
to diminished atmospheric depth consequent on 
diminished zenith distance, the maximum intensity 
of solar radiation on the ecliptic reaches 67.20 deg. 
when the earth is furthest from the sun. Now, by 
a series of actinometric observations of the tempera- 
ture produced by solar radiation at various zenith 
distances, from 17 deg. 12 minutes to 75 deg., it has 
been ascertained that the retardation suffered by the 
sun’s radiant heat in passing vertically through the 
atmosphere amounts to 17.64 deg. Consequently, 
the intensity of solar radiation at the boundary of 
our atmosphere when the earth is in aphelion, will 
be nearly 85 deg. Fahr. Future investigations will, 
no doubt, confirm the exactness of this determina- 


tion of the intensity of the radiant heat at a distance 
of 218.1 semi-diameters from the centre of the sun. 
The dispersion of the rays at this distance, it should 
be borne in mind, is so great that the heat emitted 
by one square foot of the solar surface is distributed 
over 218.1*=47,567 square feet of the surface of the 
earth. The fact, that notwithstanding such extreme 
dispersion, the temperature produced by solar 
ae tion reaches a thermometric interval of 85 deg. 
on the Fahrenheit scale, proves the fallacy of the 
demonstration recently published by the French 
savans, showing that the temperature of the surface 
of the sun does not exceed that which a chemist 
readily produces in his erageay: 5 

The accompanying Table on the preceding page 
is the result of observations continued for several 
years, It is based on » maximum solar intensity of 

















June 14, 1872.] 





ENGIN EERING, 





391 





BORING MACHINES AT THE MONT CENIS 


| 


TUNNEL. 


























84.84° when the earth is in aphelion, the tempera- 
ture for each day during the year being calculated 
in accordance with the varying distance between 
the sun and the earth. Observations made at 
different seasons, for the purpose of testing the 
correctness of the computed temperatures, have 
proved quite satisfactory. The reader is referred 
to an article on this subject in Nature, vol. v., 
p-p. 46-48. It is scarcely necessary to point out 
that the Table on page 389 together with the 
tabulated statement, showing to what extent solar 
temperature is modified by zenith distance (published 
in ENGINEERING, vol. x., page 240), are indispensable 
to the meteorologist. Evidently, an observation 
of solar temperature affords no means of judging 
of the state of the atmosphere unless the effect of 
zenith distance, and of the position of the earth 
in the orbit at the time of making the observations, 
are known. By consulting the Tables an observer 
can detect at a glance whether the temperature pro- 
duced indicates a clearsky. It also enables him tode- 
termine the exact degree of atmospheric obstruction. 
New York, May 24, 1872. 


EXPERIMENTS AND RESEARCHES ON 
THE EFFLUX OF ELASTIC FLUIDS. 
By GEORGE WILSON. 

(Continued from Page 377.) 

EXPERIMENTS MADE BY MEssrs. SIEMENS. 

198. THESE experiments are published in En- 
GINEERING* and entitled, ‘On some Preliminary 
Experiments made to Determine the Laws of the 
passage of Air through Pipes.” 

It has been stated, in paragraph 121, page 226, 
that it forms no part of these articles to enter into 
the question of the laws for the flow of elastic fluids 
through pipes, under which circumstances friction 
would greatly modify the flow. The object in 
noting here, as an exception, the experiments made 
by Messrs. Siemens, is to briefly describe the method 
of experimenting adopted by them, which is different 
to all the other methods described in the previous 
articles. 

* Leaden tubes of various lengths and diameters were 

vided and experimented upon, both when coiled and when 
aid out straight. Each end of the tube was inserted into a 
large metallic reservoir supplied with the necessary pressure 
gauges, whilst the air was kept in circulation by means of a 
pump supplied with a fly wheel. The velocity of air at any 
point was measured by inserting an experimental gas meter, 
constructed for the panes by Mr. Siegmar Elster, of Berlin. 
The pump was arranged so that it could be made to exhaust 
the air from, or compress it into, either of the reservoirs, or, 
at the same time, to exhaust it from one end and compress it 
into the other. By having the reservoirs wee J large, 
and turning the handle of the ea not only could 
the pressures at the ends of the tubes be kept constant, but 
the strokes of the piston became quite inappreciable to the 
mercury pressure guages; thus a practically continuous 
current gould be kept up for almost any length of time.” 

199. From this discription it appears that as the 
air flowed out of the supply reservoir the pressure 
was maintained constant by forcing air into it with 
a pump worked rapidly or slowly as desired. The 
foot-pounds of work done by forcing the air into the 
pei reservoir would probably be equal to the 
work done by the air in that reservoir causing 
the outflow ; but the air when leaving the pump 
would be heated by compression. That heat would 
be carried into the supply reservoir and raise the 
temperature of the interior air, which would change 
its density and velocity of flow for any given pres- 
sure. The morerapidly the pump might have been 
worked the more would the density and flow of air 
be affected. 


* ENGINEKKING, Vol. v., page 683, 











This method of experimenting no doubt answered 
the purposes of Messrs. Sieméns; but, it evidently 
could not be adopted to determine the efflux of 
elastic fluids when results of great accuracy are 
required. 

EXPERIMENTS MADE BY Mr. Evi W. Biake. 

200. Mr. Blake’s experiments are published in the 


American Journal o 
page 78, and in 
pages 404 and 418. 

Similarly to MM. Saint Venant and Wantzel, 
Mr. W. Froude, and others, Mr. Blake conceived a 
new theory for the flow of elastic fluids, and then 
made experiments to prove its correctness. Mr. 
Blake compares his new theory with the old one as 
follows : 

“1. The old theory regards the constant force which expels 
the fluid as being, in all cases, equal to the difference between 
the elastic forces of the fluids in the two vessels. 

“ The new theory regards it as equal to that difference only 
when the less exceeds half the greater; and in all cases as 
equal to half the greater. 

“2. The old theory considers the fluid as passing the orifice 
witha density equal to that in the discharging vessel. 

“The new theory considers it as passing the orifice with a 
density equal to that in the receiving vessel, whenever this 
last is equal to or greater than half the density in the dis- 
charging vessel ; and, in all other cases, with half the density 
in the vaya | vessel. 5 a } K ‘ 
“The formula for the quantity discharged in a given time 
predicted upon the new theory, gives, in all cases, less than 
that predicted upon the old theory. In the case of a flow into 
a vacuum, the difference amounts to one-half.” 

201. Mr. Blake’s apparatus for experimenting 
consisted of a leaden pipe 1 in, in diameter. One 
end of that pipe was connected to a receiver having 
a capacity of about 50 gallons ; the other and outer 
end was closed by a brass plate or disc, J, in. in thick- 
ness. A second and similar plate was fixed across the 
interior of the leaden pipe a short distance from the 
first, thus inclosing a small chamber. 

The method of experimenting consisted in partly 
exhausting the air out of the 50-gallon receiver and 
then causing air from the atmosphere to flow, 
firstly, through a hole , in. in diameter, forced by 
a steel plug in the outer plate into the small chamber 
in the leaden tube; secondly, that air was caused 
to flow out of the small chamber through another 
hole, also ;; in. in diameter—made with the same 
steel plug—in the other brass plate, into the partly 
exhausted 50-gallon receiver. At certain intervals 
of time during the efflux, the pressures of the air 
both in the small chamber and receiver, were simul- 
taneously noted by mercurial gauges. From such 
data, Mr. Blake calculates that the results of the 
experiments nearly agree with his new theory. 

t is stated, that in consequence of leaks, the re- 
ceiver could not be exhausted to a less pressure 
than the equivalent of about 4 in, of mercury. With 
such a rude apparatus and small orifices of efflux, 
punched in plates with a steel plug, accurate re- 
sults cannot be expected. 

20%. Without, however, considering the apparatus, 
the method of experimenting was similar to that 
adopted by MM, Saint-Venant and Wantzel, Pro- 
fessor Graham, and Mr. W. Froude, described in 
the previous articles, and the results obtained were 
somewhat analogous to those given by the experi- 
menters just mentioned. Mr. Blake has entirely 
omitted to take into account the disturbing effects 
due to the heat generated, equivalent to the foot 
pounds of work done in annihilating the momentum 
of the air flowing from the atmosphere into the 
apparatus. The importance of those disturbing 
effects has been stated in paragraph 175, page 339. 
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THE MONT CENIS TUNNEL.* 

In concluding the somewhat desultory series of 
articles upon the Mont Cenis Tunnel which have 
appeared from time to time in our columns, we 
give engravings and a description of the machinery 
with which the excavation was executed,and which, 
bearing the name of its inventor, is known as the 
‘* Sommeiller perforator.” 

The accompanying drawing is a theoretical dia- 
rye by which the working of the perforator can 

e explained ; and it may be interesting to state 
that it was prepared from the sketch made by the 
inventor himself, one of the greatest engineers of 
modern times, who lived, not to see the work 
finished, but only its success assured, and who was 
poe when the last piece of rock separating 

rance from Italy, was removed in the tunnel with 
his machine. The detailed drawings given upon our 
two-page engraving, and also on page 394, show the 
complete construction of the machine; they are 
taken from Signor Fautrier’s report, and will be 
clearly understood with the assistance of the 
diagram above. ‘The principal parts of the per- 
forator are as follows: A is the main cylinder ; 
B is the main piston rod; C, C are bevil-geared 
wheels; D, D is a driving shaft, square in section, 
the axis of which is normal to that of B; E is 
a disc with an inclined face for actuating the ad- 
mission valve H; FF is the striking piston; GG 
the percussion cylinder; H is the valve of this 
cylinder; II is the cutting chisel and its rod; 
RK are the guides forming the frame of the ma- 
chine ; Lisa — for regulating the forward feed of 
the chisel, and for rotating the chisel rod; M Misa 
ratchet wheel fixed on the shaft, Q Q, to which the 
movement is communicated; M' M is a clutch 
which revolves with the shaft,Q Q; N N is a worm 
wheel, which engages itself in the racks on the 
guides, and which moves only when it is in gear 
with the wheel, MM; O O is a cylinder around 
which is placed the A. pos spring, P P, which tends 
always to keep M' M' and N N engaged; Q Qisa 
square shaft, which, entering as shown into the 
striking piston, communicates to it a rotary motion; 
R isa spring catch, to which is connected S; T isa 
tappet which, striking S, throws the catch, R, out 
of gear when necessary; U isa spring by which 
the contact between the catch, R, and the teeth of 
the guides is preserved; V is the flywheel of the 
machine; a is an inlet port to the main cylinder ; 
bb’ are exhaust ports; a/ is a space filled with 
compressed air; the dotted line, B B, indicates the 
useful stroke of the piston. 

The perforator has a threefold motion: 1. One of 
rotation ; 2. One of percussion ; 3. One of advance- 
ment ; this last being periodical and automatic, 
taking place when the rock is reduced completely 
in the hole made by the chisel. From the descrip- 
tion of the various parts of the machine, as given 
above, the reader will have some idea of the con- 
struction of the perforator. The fixed part of the 
machine includes the cylinder, A, with all its ac- 
cessories and the guides K K. The movable parts 
include the percussion piston, F F, with the cy- 
linder, GG, and their corresponding details. 
The percussion cylinder is movable between the 
ides, and as is it connected with the worm wheel, 
N, it advances, recedes, or remains stationary, 
according as occasion may require, The percus- 
sion cylinder worked in this manner traverses a 
distance of 3l}in., corresponding to the ordinary 
depth required for the mining hole. 








* See EncinexRinG, page 86 of present volume. 
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The fixed cylinder, A, gives motion to all the rest 
of the machine, with the exception of the striking 
parts. It actuates the shaft, B, which, through 
the geared wheels, C C, drives the square shaft, 
DD. The eccentric, E, and the * swage L, are con- 
nected with the percussion cylinder, GG, and ac- 
company it in all its movements, keeping always the 
same r tive positions. The shaft, D D, being 

uare, gives to the eccentric, E, while the latter 
slides along it, a rotatory motion ; and the same effect 
is produced upon the eccentric which governs L. 

e shall now proceed to explain the action of 
the perforator. 

Percussion.—The piston, F F, to which is fixed 
the chisel, I I, travels in the cylinder,G G. The 
forward face of this piston, which is annular as 
shown, is constantly exposed to the effort of the 
compressed air, which permanently fills the space, 
a',i.e., the valve chest of the machine. The com- 
pressed air produces the percussion by its action 
on the rear face of the piston. 

In the diagram, the machine is shown at the 
beginning of its stroke. The compressed air 
entering through the passage, a, forces the piston 
forward, until the point of the chisel, I E en- 
counters the rock face. In this motion the piston 
is pushed forward with a force equal, of course, to 
the area of the cylinder multiplied by the pressure 
of the air, and it is pushed back by another force 
equal to the annular surface of the forward face 
multiplied by the same pressure. The difference 
between these two forces is the true measure of the 
power which produces percussion. 

Let us suppose that the travel of F F lies between 
the end of the cylinder and the line BB, so that 
when the chisel, I I, strikes the rock, the rear face 
of the piston coincides with B B, and all the space 
to the right of that line is filled with the compressed 
air ; if no precaution were taken, the piston would 
stop at this point, pressed on the right hand by the 
air, and on the left by the rock. But, supposing 
the opening, a, to be closed at the instant when 
the chisel has struck, and that the opening, 4, is 
opened to the atmosphere, then the compressed air 
will escape immediately, and the rear face of the 
piston will only be exposed to the normal pressure 
of the atmosphere, which the compressed air from 
a’, acting constantly on the annular forward 
surface of the piston, overcomes, and the piston, 
F, together with the chisel, returns to its first posi- 
tion, and is ready for another blow. The eccentric, 
KE, serves for the distribution of the compressed 
air in the cylinder, G G, communicating to the 
rod, H, the motion by which the ports, @ and 4, are 
alternatively opened and closed. 

Rotation of the Chisel_—The chisel, after each 
stroke, revolves round its own axis for a distance 
equal to 7% of its circumference. This movement 
is produced as follows: The pawl, L, at each revo- 
lution of the shaft, D D, which corresponds to an 
entirestroke, moves forward by one tooth, the wheel, 
MM. This wheel is fixed upon a square shaft, 
Q, which penetrates into the piston, F F’, as shown, 
and, therefore, when L has moved round the toothed 
wheel, MM, + of its circumference, the bar, Q Q, 
turns the piston to the same extent. 

Advancement.—While the screw, N N, remains at 
rest when the chisel is working, the hole in the rock 
is constantly deepened, and the stroke of the piston, 
F F, becomes longer as the hole becomes deeper. 
If nothing were done to advance the whole system 
after a certain time, it would happen that, the 
stroke of the piston being limited, the chisel would 
cut its way for a certain distance, and would then 
continue to work idly, A forward feed is therefore 
necessary, and this is obtained as follows: M’ M’ is 
a worm wheel which is in contact with NN. This 
wheel slides freely on the bar, QQ, to the right 
and left, for a length at least equal tothe length of the 
travel of the feed rack, and into which the teeth of the 
wheel, M’M’, gear. This wheel is moved by L, which 
also drives M In a recess in M’M’ is placed a 
rod in connexion with the catch, R R R, which at 
the forward end is divided into two branches, 
bent upwards, and engaging the teeth on the lower 
face of the guides, K kc A third branch, §, is 
only a prolongation of R, and a spring, U, presses 
R & against the teeth of K. 

The spiral spring, P P, presses constantl 
toothed wheel, M M, against the wheel, N N, 
is counteracted by the action of the fork, R. 

Let it be supposed that the hole has been driven 
so deep into the rock that the tappet, T, strikes the 
ratchet in contact with the rack ; the shock has the 
effect of raising from the teeth of KK, the point 


the 
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of the ratchet; then the spring, PP, not being 
checked by R, pushes M’ M’ forward, and this, 
gearing into the wheel, N N, carries it on with the 
rotatory motion imparted to it by L by means of the 
other wheel, M M. The wheel N N turning ¥,th of a 
revolution at each stroke, the whole system advances 
in proportion. After a certain number of revolutions 
the wey of the fork encountering another arresting 
tooth of K, the fork and the catch, R R, stop, and 
the percussion cylinder advances until the clutch, 
M’ M' leaves the recess in the wheel, N N, which 
will then-again be at rest. ‘The stroke of the percus- 
sion piston is shortened by the distance between two 
teeth of K (less the depth of the excavation made 
while the machine runs through this distance) and 
will continue to increase this depth till the tappet, 
T, again strikes the point, S, when a repetition of 
the action takes place. The variation of the stroke 
of the percussion piston is equal to the pitch of 
the teeth of K. The normal stroke is determined, 
first, by the working condition of each perforator ; 
second, by the velocity the workman wishes to give 
to the successive strokes. When the velocity is 
greater the impetus with which the chisel strikes the 
rock must be smaller, and vice versd. 

Retrograde Movement.—The excavation of the 
hole being finished, the machine is caused to recede 
by turning from right to left the wheel, N N, and 
without inverting the motion of the cylinder, A. 
This manceuvre can be executed with the utmost 
facility.* 

As will be seen from an inspection of the detailed 
drawings, the machines actually employed, differed 
considerably in their arrangement from the sketch 
we have described, although the principle of the 
perforator remained the same. The differences con- 
sisted in the manner by which the cutting-tool 
was turned, and the percussion cylinder advanced. 
Figs. 1 to 4 are general elevations, plan, and 
longitudinal sections of the perforator, from which 
the modifications will be understood. To effect the 
rotation of the cutter, the square shaft penetrating 
the percussion piston was abandoned, and the 
arrangement shown in detail, Figs. 23 and 24, 
adopted. The square shaft, g, Figs. 1, 2, and 3, 
which is driven by the bevel gearing, r, r'', from the 
main cylinder, is extended to the forward end of the 
machine to the point where the. main frame termi- 
nates (Figs. 5 and 6), with a plate shown in end 
elevation, Fig. 23. ie the square shaft, g, an 
eccentric, e’', is placed, terminating in a finger, 
s, which is kept in close contact with a ratchet 
wheel by a spiral spring, m’, fastened to the end 
plate of the frame. As the shaft, g, revolves, the 
eccentric and pawl constantly turn the ratchet 
wheel, and so impart motion to the cutting-tool. 
An essential difference of detail is also found in the 
mode of advancing the percussion cylinder, as shown 
in details, Figs. 11 to 20 and 27 and 28. The two 
latter figures show the form given to the pawls that 
engage in the rack on each side of the frame. It 
will be seen that in the centre, between the pawls, 
T, there is a finger, the relative position of which, 
and that of the socket, # (Figs. 1, 2,and 3), will be 
seen. The short arm, Figs, 27 and 28, carrying this 
finger and the pawls, is hinged with a T piece to 
two horizontal levers, #, ¢, which unite at the rear 
end to form a clutch, a’. But between these two 
levers, and immediately above the short forward 
arm carrying the pawls, is a rod, r, the end of which, 
A, forms a piston and passes through a packing into 
the opening, g’, of the valve chest of the machine, 
as shown in Fig. 3, and in details, Fig. 12. Now, 
when the cutting tool has so far penetrated the rock, 
that the surface, 2, of the socket of the holder comes 
in contact with the finger, T, it, and the spring, m/, 
Figs. 27 and 28, which keep the pawls in contact 
with the rack is pushed up. So soon as the pawls 
are released thus, the compressed air in the valve 
chest of the machine, acting on the small piston or 
rod attached to T, as described, and entering the 
valve chest at g', forces the whole system forward 
clear of contact with #, and the pawls dropping 
engage with another tooth of theracks, But while 
this is done the two arms /,/, are also carried 
forward, and the forked end, in which they termi- 
nate, and which lies in the groove of the sliding 
clutch, I, Figs. 12, 13, and 14, pull the clutch 
forward, and engage it in the worm wheel, W, 
which then commences to turn, and continues to 
advance itself, and the whole moving parts of the 
machine by means of the rack formed in the sides of 
the frame, until it winds itself out of contact with 





* See report of the Technical Directors, 1863, 


the clutch, I. It is necessary to add that this latter 
is kept in motion, and slides upon the block, E 
(Fig. 12 and 14), and which is driven off the shaft, 
q, with an eccentric and pawl, Fig. 20., somewhat 
similar to that used for rotating the cutting tool. 
With these variations in detail the machines as 
actually used were similar to the sketch we have pre- 
viously described. The detailed drawings on page 394 
may be summarised as follows: Figs. 5, 6 are plan and 
longitudinal section of the frame, showing the racks 
on the edge, and the teeth on the top of the frame ; 
Figs. 11, 19, and 14 are an end view, section and plan 
of the percussion cylinder, valve chest, and gearing 
for advancing the cylinder; Figs. 15 to 20 show 
the gearing employed for this purpose; Figs. 21, 
22 are the sliding clutch, I, ped the front view of 
the worm wheel, W, into which it engages; Fig. 7 
is the pipe which is screwed into the valve chest at 
J" for alimitting the compressed air from the reser- 
voir; Figs. 8,9, and 10 are views of the cam disc 
for moving the slide valve; Figs. 25, 26 show the 
slide valve itself; Figs. 23, 24 is the arrangement 
for turning the tool cutter. In the former of these 
figures the keys, 44, will be seen, which enter key 
ways cut in the shaft of the tool holder, and form 
guides. Fig. 27, 28 are details of the advancing 
apparatus already described, 

The perforators used weighed in all 440 to 
660 Ib. 

The form which was found to answer the best 
for the chisels was the section of a Z at the strik- 
ing end, because the hole had to be made circular, 
and yet an exit had to be left for the triturated rock ; 
a Z shaped cutter revolving, as described above, 
easily produced this result, The length of the 
chisels was variable, and their sizes at the end 
varied from 1,9, to 34 in. in diameter. 

The perforators were grouped on iron framesin the 
tunnel, which moved on wheels running on rails, the 
latter being laid down in the headings as the work 
went on. Vertical screws, on which the two ends of 
the perforators rested, allowed the same to be in- 
clined in any direction; they could also be sub- 
mitted to lateral movement by screws and gearing. 
The weight of each of these stands was about 12 tons, 
The compressed air was led to the perforators by 
flexible tubes of 30 or 40 feet in length ; these tubes 
all terminated in a distributor, which was put into 
connexion with the tube leading from the entrance 
of the tunnel. There were also on the stand two 
tubes of iron by which jets of water were admitted. 
+ The workmen were employed in companies, and 
the working time of each company was about eleven 
hours; it consisted of three distinct periods: 1st, 
the perforation of the holes; 2nd, the loading and 
blasting; 3rd, the clearing of the detritus. Of 
these periods, the longest naturally was the first, 
the quantity of work generally done was about 
20 cube yards excavated by each company of work- 
men during the eleven hours, The advancement of 
the heading obtained by the same was about 6 ft. 
in eleven hours, 


ee 


In concluding this series, that I commenced some 
time ago, I seek forgiveness for the irregularity that 
has attended my letters, but trust, however, that 
I have given a sufficiently correct idea of the nature 
of the great work now done, and the means that 
have been used to accomplish it. 

The trains now run through it, and passengers 
traverse it, with scarcely more notice than the tra- 
ditional ‘‘ Oh,” and thus, in less than a year, the 
gigantic work, which once was so far from being a 
‘natural thing’ that the best scientific men in 
France pronounced it to be an impossibility for many 
years, is entered and left behind as a thing = 
commonplace by the great majority of mankind. 

The engineers, assistants, and workmen, who 
say, so many of their best years upon the work, 

ave been dispersed as the birds of the air; but 
what remains with them in common, far more pre- 
sent than other reminiscences of the Mont Cenis 
Tunnel, is the memory of the great man and en- 
ineer to whom all success was due—the memory of 
Semmene Sommeiller, 
Francis Kossuta, C.E. 





TztrcRaPHy In New Zxatanp.—The number of tele- 
forwarded in the province of Auckland, New Zealand, 

uring the last quarter of 1871 was 97,644, showing an in- 
crease of 27,268 upon the number transmitted during the 
rresponding quarter of 1870. The revenue received in the 
last quarter of 1870 was 6810/., showing an increase of 16987. 
upon the amount collected in the corresponding quarter of 
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BRITISH ASSOCIATION OF GAS 
MANAGERS. 
InaveuRraLt Appress, DELIVERED, TUESDAY, JUNE 11, py 
Mr. Janez Cuvuncn, M. Inst. C.E., Presrpent. 

Tue President, after thanking the members for the honour 
they had done him in electing Sim to the chair, opened his 
address with some general observations upon the present 
satisfactory position of the Association, urging the members 
to a continuance of their support by the reading of papers 
and by other available means. He then alluded to the 
valuable and interesting character of the papers which were 
about to be read, and suggested that premiums should be 
offered for the best papers read during future sessions. He 
observed that Sunday labour had been greatly reduced in 
all the London gas works, and pressed this matter upon the 
attention of gts managers as deserving careful attention, the 
results which had followed where the system of short hours 
had been introduced being of a highly satisfactory character. 
Passing from the interests of the workmen to those of the 
managers, the President strongly urged the formation of a 
benevolent fund for the relief of incapacitated deserving 
managers, or those whom, dying, they might leave behind. 
Several gas engineers have promised to support such a 
movement and to contribute liberally to the fund. The 
President then referred to the deaths which had taken place 
amongst gas engineers since the last meeting. Amongst 
those who had passed away were three leading men in the 
ag ome Mr. John Kirkham, who died in August, 1871, 

r. Thomas Livesey, who died in the following October, 
and Mr. John Grafton, who died in February last. Mr. 
Kirkham was lately engineer to the Imperial Gas Company 
and was one of the pioneers of gas lighting. He died at the 
age of 79, deservedly esteemed and respected. Mr. Livesey 
was Secretary to the South Metropolitan Gas Company, and 
was aman of an eminently practical nature, his manage- 
ment of the South Metropolitan Works having raised that 
company from a very dilapidated into a ‘highly prosperous 
condition. Mr. Livesey was in his 65th year when he died. 
Mr. Grafton formerly held a high position in gas engineer- 
ing, but of late years had lived apart from professional 
pursuits. He was a pupil of Mr. Samuel Clegg in 1814, 
and to him we are indebted for the introduction of brick 
ovens and clay retorts, as well as for the exhauster. 

Turning to legislative enactments affecting gas companies, 
the President observed that they had during the past year 
been of an troublesome character, and were instituted in a 
manner most prejudicial to the interests of such companies. 
Continuing, he said :—The first was “‘ The Gas Works Clauses 
Act, 1847, Amendment Bill No. 2.” This Bill, which was 
introduced by the Board of Trade, created great surprise in 
the gas world, as no notification of any intention had been 
previously given of amending the original Act of 1847. As 
this Act had worked satisfactorily both to the consumers and 
gas companies, it did not appear that any further legislation 
was necessary. The Bill, as first introduced, was highly 
objectionable, and most detrimental to the value:of gas pro- 
perty. It was fortunately opposed on the second reading, 
and a number of gas companies, both incorporated and un- 
incorporated, lost no time in petitioning against it, and 
mainly through the instrumentality of the Gas and Water 
Companies Association the result arrived at was the amend- 
ment of some, and the withdrawal of other, objectionable 
clauses. The Bill has now passed into law, but without 
doing us material damage, although there are still some 
clauses retained which are not of a desirable character. On 
the whole, however, there is cause for congratulation that 
the companies succeeded so well in their opposition to so un- 
just a Bill. 

Another Bill has also been introduced into the House of 
Commons by Messrs. Leeman, Mundella, Goldney, Candlish, 
and Dodds, entitled “‘ The Municipal Corporations (Borough 
Funds) Bill. Its object is to authorise the application of 
funds of municipal corporations and other governing bodies 
in certain cases, such as in rn y and Water Com- 
panies Bills in Parliament. It is a Bill fraught with much 
danger to gas companies, and no doubt its introduction arose 
out of the case of “ Roberts v. the Corporation of Sheffield,” 
in which the Court of Queen’s Bench ruled that corporations 
have no power to expend money out of their rates in pro- 
secuting Gas and Water Companies Bills. It was then 
referred to a Select Committee consisting of twenty-one 
members. A large number of petitions were presented by 
gas companies against this Bill, and Mr. Baxter was retained 
by the Gas and Water Companies Association, and appeared 
before the Select Committee on their behalf to oppose it. It 
was consequently amended, and is now very much altered, 
though not to the extent hat the companies could have 
wished ; nevertheless the alterations are all in favour of the 
companies, and in its present shape it is unquestionably of'a 
much less objectionable character than when first introduced. 
What further amendments it may be subject to will depend 
upon the decision of the House of Lords. 

“The Gas and Water Facilities Bill” of last session has 
been brought in operation by several companies and appears 
to be of much value when the application of a company is 
unopposed. The expenses of statutory power under its 
operation is less costly than in the case of a private Bill. 

The Metropolitan Gas Referees appointed by the Board of 
Trade have, during the past year, issued three reports; the 
first on the Ammonia Impurity in Gas, the second on the 
Construction of Gas Burners with regard to the Principles of 
Gas Illumination, and the third on Sulphur Purification at 
the Beckton Gas Works. In the Report on Burners a great 
deal of useful information is given, but no new facts are set 
forth therein that can claim our attention. All the experi- 
ments made, and their results, in using good and bad burners, 
have been long known to the members of our profession, who 
are conversant with the subject of gas burners and the 
necessity of having a properly adjusted supply of atmospheric 
air. The referees, however, having promised a further report 
on the subject, we may hope to receive not only some 
practical suggestions on the defective construction of the 





burners now in use, but also remedies which will overcome 
their admitted defects. 
_ The report on ammonia impurities contains some practical 
facts and ae mye and will prove valuable to the profession. 
When the referees were first appointed they fixed five grains 
of ammonia per 100 ft. of as a maximum, and from the 
experiments they have made and also from the actual work- 
ing of some of the metropolitan companies, they find it 
— to manufacture gas quite free from ammonia. 
hey consequently gave notice to the companies, that on and 
after the Ist of November last year the maximum quantity 
of ammonia allowed in the gas was to be reduced from 5 
grains to 2} grains, and they now further hint that the 
standard will be reduced to nil ere long. They state that 
the process of purifying gas from ammonia consists mainly 
in bringing the gas into contact with water, which has a 
remarkable affinity for it, and is capable of absorbing above 
700 times its own volume, and the most perfect process of 
ammonia purification is that which does its work with the 
least amount of water. The reasons given are, 1st, because 
when much water is used it absorbs a portion of the hydro- 
carbons ; 2nd, because the ammonia so formed is too weak to 
be saleable; and 3rd, that in consequence of this, the liquor 
has to be returned and passed through the scrubber several 
times to bring it up to the required strength, whereby the 
impurities with which the water is charged are again brought 
in contact and absorbed by the gas. The referees after 
setting forth the absolute necessity of proper and efficient 
condensing power, make special mention of the scrubbers 
employed at Blackfriars, as being the nearest to perfection 
in their operation. In Table III of their report they show 
the amount of ammoniacal liquor obtained per ton of coal in 
the different gas works, and as at the Blackfriars Works the 
whole of the ammonia is taken out of the gas, and also is 
eliminated almost entirely by the scrubbers in the form of 
ammoniacal liquor, the actual amount of ammonia may be 
calculated. At these works, 20 gallons of ammoniacal 
liquor of 10 ounces strength are obtained from each ton of 
coal, showing that the gas from each ton of coal contains 
about ;th of one per cent. of ammonia gas (N.H,). In other 
words there is 1 ft. of N.H, in every 1000 ft. of gas. 

A considerable proportion of the ammonia is eliminated 
from the gas in the condensing pipes before reaching the 
scrubbers, and the more efficient the condensing process, the 
more easily is the work of ammonia purification carried on 
in the scrubbers. At the Blackfriars Works the condensers 
yield per ton of coal about 9 gallons of 6 oz. liquor, and the 
scrubbers yield 11 gallons of 14 oz. strength, so that in this 
case, one-third of the ammonia is taken out by the condensers 
and two-thirds by the scrubbers. But the ammoniacal 
liquor obtained from the condensers is too weak to be saleable, 
hence it has to be mixed with the stronger liquor obtained 
from the scrubbers. The requisite commercial strength of 
the liquor is about 10 ounces; if the liquor is much below 
that strength it is objectionable from its bulk, whilst if it 
is much above that strength it is objectionable asa saleable 
commodity, owing to its tendency to lose a portion of its 
ammonia by volatilisation. 

The “liquor” obtained from the condensers varies in 
strength from about 4} to 7 oz., these variations being mainly 
due to the condition of the coal as delivered to the retorts ; 
for the drier the coal, the less aqueous vapour is contained 
in the gas, and accordingly the ammoniacal liquor formed in 
the condensers is less diluted than when the coal is more or 
less damp. 

The ammonia which remains in the gas after passing 
through the scrubbers at the Blackfriars Works only amounts 
to two or three grains per 100ft. of gas. This residue is 
entirely absorbed by the moisture contained in the oxide of 
iron purifiers employed for the elimination of sulphur. At 
the some time, it is to be observed that, in proportion as the 
amount of ammonia in the gas is reduced, the difficulty of 
catching it in the scrubbers becomes immensely increased. 
For example, in the excellent scrubbers employed at the 
Blackfriars Works, where the coke is divided into three tiers 
or compartments, each 8 ft. in depth, it is found that the 
lowest tier, which the gas first enters, yields of itself 114 oz. 
liquor ; the middle tier, 2 oz. liquor ; and the uppermost tier 
only }0z. liquor. In other words, of the total amount of 
ammonia eliminated by this scrubber (which yields 14 oz. 
liquor), the uppermost tier takes out only 3} per cent., while 
the lowermost takes out 82 per cent. Arguing from such 
facts, it is a common opinion in gas works that the more the 
water is impregnated with ammonia, the more capable isit of 
absorbing ammonia, a notion, it is hardly nece to say, 
wholly erroneous. The explanation of the fact, which has 
given rise to this idea, is evidently the very simple one, that 
the difficulty of catching ammonia (or any other substance), 
is immensely increased when the ammonia is greatly diluted, 
or, in other words, exists only in an infinitesimal ree 
compared with the volume of gas in which it is contained ; 
whereas, when the water or liquor comes in contact with the 
unpurified gas, as it does in the lower part of the scrubber, 
the proportion of ammonia absorbed is very large. 

A Report on the Sulphur Purification at the Beckton Gas 
Works, dated January 31st, 1872, has been issued, the pub- 
lication of which was looked forward to with much interest, 
especially as the Gas Committee of the Corporation of the 
City of London has loudly complained of the large increase 
in the amount of sulphur in the gas supplied to the City 
since the manufacture commenced at the Beckton Works. 
It appears from the report that the complaints made by the 
Gas Committee were well founded, inasmuch as the sulphur 
compounds in the gas supplied by the Chartered Company 
previously to the opening of their new works at Beckton, 
contained on the average 27.1 grains in 100 cubic feet, whereas 
the gas from Beckton in the middle of last year contained on 
the average 43.2 grains, and even this large amount has been 
increased since that time. ‘ 

The report is voluminous and bears evidence that great 
care, attention, and industry, have been bestowed in the 
consideration of this yey” subject, not only by the 
referees themselves, but by the officers of the companies 








393 


SSS eee eee 


who have given the referees the benefit of their skill and ex- 
ay aed in order to assist.in solying a most difficult problem. 
In the report it is most clearly and distinctly stated that the 
inquiry relates exclusively to that portion of sulphur in gas 
which exists int other forms than that of sulphuretted 
hydrogen, as the referees have never found a trace of 
sulphuretted hydrogen in the eu supplied to the public, 
although the testing to which it has been daily subjected has 
been exceedingly Stringent. The referees give the highest 
credit to the engineer-in-chief of the company for havin 
spared no expense with a view to insure the completeness an’ 
efficiency of the works, and for having provided apparatus on 
an unusually extensive scale for sulphur purification, the 
magnitude and number of the purifiers relative to the make 
of gas ye | greater than in those employed in any other gas 
works in the kingdom. It was therefore ho that the 
hitherto unsurmounted difficulty with regard to sulphur 
purification would be at an end. Unfortunately, however, 
the result has not only fallen short of these expectations, but 
has proved a most startling and utter failure. 

A complete Table, inter alia, is given, showing the com- 
parative superficial area of the purifiers per 1000 ft. of gas 
made hourly at the several metropolitan works. Commence- 
ing with Beckton Works we find them to have 47.1 square 
feet, the Westminster 31.18, Blackfriars 25.3, Bow Common 
37.7, Fulham 28.4, St. Pancras 24.3, Haggerston 21.1, and 
the South Metropolitan Works 25.5. Taking the Haggerston 
Works as the unit of comparison 1, St. Pancras is 1.15, 
South Metropolitan 1.2, Blackfriars 1.2, Fulham 1.34, West- 
minster 1.47, Bow Common 1.78, and Beckton 2.2. Thus 
the extent of purifying power relative to the make of gas 
at Beckton is more than double that of Haggerston, and 
nearly double that of most of the other gas works except 
those at Bow Common. 

The purifying materials used were lime and oxide of iron, 
at first there were 12 purifiers in use, 4 containing lime and 
8 oxide, each in a single layer 2 ft. thick. Subsequently the 
plan was altered, when 8 purifiers were used with lime (before 
the oxide) and 4 with oxide. The results were remarkable 
for some time; the sulphur fell to an average of 15 grains ; 
but unfortunately, and equally unexpectedly, the sulphur 
again increased in quantity and became as great as before. 

In another Table furnished in the Referees’ Report a com- 

arison is given between the Beckton and Bow Common 
orks as to the purifying arrangements, which shows that 
the contents of the lime purifiers relative to the make of gas 
are more than twice as great at Beckton as they are at Bow, 
and that the contents of the oxide purifiers at Bow relative 
to the make of gas are more than twice as great as they are 
at Beckton. 

In another Table we are also shown that relatively to every 
1000 cubic feet purified at Beckton, the quantity of lime 
in constant action is about 2} times ater than at Bow, 
and moreover, of this quantity of lime in constant action, the 

roportion of clean lime used per day is one-half greater at 

eckton than it is at Bow-common relatively to the make 
of gas, The several results shows that of the gas made by 
all the Metropolitan companies that made at Beckton con- 
tains the largest amount of sulphur compounds, other than 
sulphuretted hydrogen, and that the gas made at Bow-com- 
mon contains the least. 


(To be continued.) 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippiesBrovueH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a fair 
attendance on ’Change at Middlesbrough. All kinds of iron 
were in = and consequently the list quotations were 
maintained. No. 3 was quoted at 102s. 6d. per ton. For 
immediate delivery this price, and even a higher price, under 
exceptional circumstances, can be obtained, but where are 
the makers who can deliver immediately ? Every maker has 
his book full of contracts, many of which extend not only 
over the present year, but throughout 1873, and in some 
cases far into the year following. In the finished iron trade 
there was not much done on ’Change. This department, 
however, continues in a very flourishing condition. At 
nearly all the works in the North of England, there are so 
many orders on hand that the employers cannot get material 
enough, nor a sufficient number of men to keep the works as 
fully occupied as is desirable. 


Blast-Furnace Men.—It is rumoured that the blast-furnace 
men of the North of England intend to take some steps in 
order to obtain an advance of wages. Nearly all the owners 
of blast furnaces have lately been seriously inconvenienced, 
and have incurred losses owing to the restricted production 
of the ironstone miners. The masters are not willing to give 
any further advance of wee at present, and if the blast- 
furnace men attempt anything like a strike, it is stated that 
most of the ironmasters will advocate blowing out of the 
whole of the furnaces. The high price of fuel, and the diffi- 
culties in obtaining materials will be additional inducements 
to this course. 


The Ironstone Miners—On Monday next the Cleveland 
ironstone miners intend holding a great mass meeting. This, 
however, need cause no apprehension, as they have obtained 
from the masters all they asked. The meeting will probably 
assume the character of one of general congratulation, and a 
resolve to strengthen the miners’ union. 


The Coal and Coke Trades.—There are still complaints on 
Tees-side of the scarcity of coal and coke. The prices are 
higher than ever, and there is no immediate prospect of any 
change. 

The Death of Mr. Gurney Pease.—On Monday Mr. Gurney 
Pease died at Malvern. The deceased gentlemen was one of 
the sons of the late Mr. Joseph Pease, of Darlington, and 
was one of the firm of Messrs. Pease, who are so largely in- 
terested in the coal and iron trades of the North of England. 
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DETAILS OF ROCK BORING MACHINE USED AT THE MONT CENIS TUNNEL. 
(For Description, sce Page 391.) 
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BLAST FURNACES AT THE GEORGS-MARIENHUTTE, NEAR OSNABRUCK. 


~ wees eo gs 


MMM 
YU) td \ 


Wika 


lll 


\ 


WUtlll dddppppy 
Ki 
VT de 
MOO 


— 


Win 


ITZ 


LL 


77, Ma 


Yr 


Up 


a 


J} 


Udddddddl 


Wi 


\ 


Wa 


WMMMMI MA 


= 





4 


Woe; 





VM 







SN 





\\ 


| 


\ 


THE GEORGS-MARIENHUTTE. 


(Continued from page 382.) 

Capacity of the Works.—The Georgs-Marien Iron and 
Mining Company possesses at the present time six blast 
furnaces, with all the auxiliary machinery and apparatus 
for their full working; it is, however, the intention to 
keep but five furnaces in regular blast, and to reserve the 
sixth furnace for use in case of its being necessary to throw 
one of the other furnaces out of work for repairs, With 
five blast furnaces the Georgs-Marien Works will produce 
yearly from 60,000 to 70,000 tons of pig iron, consuming 
for that purpose from 240,000 to 280,000 tons of ores and 
from 150,000 to 175,000 tons of coals. 

Quality of the Ores and Pig Iron.—The ores used at the 
works are suitable for producing a pig iron, the quality of 
which may be favourably compared with that of the best 
works, and which is considered by most of the Rhenish 
Westphalian rolling mills as the best mark of German pig 
iron for the manufacture of Bessemer steel, puddled steel, 
and fine-grained iron. Large quantities of the iron are 
sent to the Bessemer and puddled steel works of Saxony, 
Bavaria, and Austria, and both at London in 1862, 
and Paris in 1867, the Georgs-Marien Iron and Mining 
Company obtained a silver medal for the quality of their 
pig iron. 

The percentage of iron in the ores is on the average but 
small, the mixed ores affording, according to the latest re- 
ports, but from 23 to 25 per cent. of iron. The minerals 
used consist partly of soft, clayey brown iron ores, and 
partly of compact fine-grained spathic ores. The former 
ores are mostly richer in iron than the others, but require 
for their smelting a flux of lime; the latter, on the other 
hand, are generally poorer, but possess an excess of basic 
earths, especially lime and magnesia, and, by mixing, this 
surplus is turned to account as a flux for the brown iron 
ores. Both varieties of ore may be considered rich in man- 
ganese. 

Dressing the Couls.—The high quality of the iron to 
be produced makes it essential that the greatest care 
should be given to the preparation of the fuel, and to obtain 
the desired results it is found necessary that the greater 
portion of the coals should be washed before being 
coked. The washing apparatus in use at the Georgs-Marien- 
hiitte is capable of preparing in 20 working hours 450 tons 
of coals, the proportion of about 10 to 12 per cent. of 
ash present in the unwashed coals being reduced in the 
washed coals to 44 or 5 per cent., with a total loss through 
the washing of about 10 to 15 per cent. 

Blast Furnaces.—The three blast furnaces first erected 
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at the Georgs-Marien Iron Works had their outer casings built 
in ashlar sandstone, and had the shape and arrangement 
shown in Fig. 1 on the present page. These furnaces had a 
height, from the bottom of the hearth to the mouth, of 48 ft. 
4 in., a width at the boshes of 15 ft. 2 in., and at the mouth 
of 8 ft. 10 in., while the width of the hearth between the 
tuyeres was 3 ft. 9 in. These dimensions gave to the furnace 
a capacity of 4371 cubic feet. The blast of 3 lb. pressure 
was introduced through three tuyeres of about 2} in. 
diameter. The temperature of the blast could be raised 
by means of the existing heating apparatus to 180° C., or 
856° Fahr., only. The two horizontal blowing engines had 
each a steam cylinder 374 in. in diameter, a blowing 
cylinder 78 in. in diameter and a stroke of 6 ft. ; they were 
supplied by Count Stolberg’s Engine Works at Magdeburg. 

These dimensions did not allow of the production of any 
great quantity of iron, and it was afterwards determined to 
make the future arrangements and constructions at the 
works in every respect on a more extensive scale. The new 
blast furnaces erected were provided with iron instead of 
sandstone casings, and when the first three furnaces with 
stone casings had to be rebuilt, the interior portion of each 
furnace was altered to the form shown in Fig. 2, giving a 
capacity of 6131 ft. The blast, also, was introduced with 
an average pressure of 44 to 5 lb. through seven tuyeres of 
4 in. diameter. 

By the alterations just referred to the height from the 
ground to the top of the old furnaces was increased to 58 ft. 
3 in., and the height from the bottom of the hearth to the 
mouth of the furnace became then 54 ft, 6 in., correspond- 
ing with the height of the new furnaces Nos. 5 and 6, which 
are provided with an iron casing, and are represented in 
Fig. 3. All the blast furnaces have, therefore, now the 
same height of 58 ft. 3 in. from the ground level to the 
platform at the mouth. The new furnaces, which have a 
capacity of 8286 cubic feet, were shown in details in 
the two-page engraving published by us last week, and 
their construction and arrangement will be seen to possess 
many points worthy of attention. Between the blast fur- 
naces, No. 1 and 2, 38 and 4, and 6 and 6, are placed the 
hoisting engines by which the materials are raised from the 
lower ground level up to the platforms at the mouth of the 
furnace. The ore and coke are brought to the hoisting engines 
in small tip-wagons carrying 900 lb. of ore and 400 Ib. of 
coke, these trucks traversing the low-level lines and the tunnels 
extending under the buildings containing the blowing engines 
as shown on the general plan which is published on page 380 
of our last number. All the blast furnaces are connected 
at the top by wrought-iron lattice girders, which are sup- 
ported at the place where the hoisting engines are fixed, 
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by iron piers constructed of lattice work, and containing 
the stairs for ascending to the top of the furnace. The pier 
serves also between the furnaces Nos. 1 and 2 and Nos. 5 and 
6 as a guide for the buckets of the hoisting engine. The 
engines between furnaces 8 and 4 and 5 and 6 are fixed at 
the ground-floor level, but the engine between furnaces 1 and 
2 is erected on the platform at the top of the furnaces. This 
latter arrangement was the first that had been adopted, but 
it was considered to possess so many disadvantages that to 
was abandoned in the case of the new furnaces. The hoists 
between furnaces 1 and 2, and 5 and 6 take up two top 
wagons at each lift, while the hoist between furnaces 3 and 
4 takes up four wagons. 

The increase in the dimensions of the blast furnaces for 
the production of a larger quantity of iron made it, how- 
ever, also necessary that all the accessories to the furnaces, 
such as blowing engines, heating apparatus, steam boilers, 
&c., should be enlarged in proper proportions. But the 
nature of the brown ores offered special difficulties in the 
consumption of large quantities of fuel in a short time, and 
in thus effecting a quick change in the charges of the fur- 
naces. The first conditions were, an equal distribution of the 
blast in the furnace, high pressure, and increased tempera- 
ture of the blast. The closely-packed materials made the 
application of high pressure blast exceedingly difficult ; as 
long as the furnaces were worked with open hearths, the 
fore part of the hearth could not be sufficiently closed, and 
when the resistance of the closely-packed charges became 
too great, slag and masses of iron were thrown, as by an 
explosion, out of the fore part of the hearth, and were thus 
often the cause of dangerous accidents. When it became 
necessary after such eruptions to remove the slags and 
masses of iron, and to make the necessary repairs, a cooling 
of the furnace took place, andthe working could only be re- 
newed or continued with a very moderate pressure of blast. 
These and other difficulties caused at first an extended appli- 
cation of water boxes for all parts of the hearth, a removing 
of the fore part of the hearth, and the adoption of the new 
tuyere plate invented in 1867 by M. Lirmann, the mining 
director of the company. This arrangement allowed the 
constant application of the increased pressure of blast, 
required for an advantageous working of the furnaces. 

In the case of the three old furnaces with brick casings, 
the use of the gases from the mouth of the furnaces as fuel 
for the blast-heating stoves and steam boiler was taken 
into consideration, when it was again found that the con- 
dition of most of the brown ores caused great diffi- 
culties in carrying off of the gases from the mouth of 
the furnace. During the wet season the high proportion of 
water which these ores contained added much vapour to 
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the gases, and during dry weather great quantities of pow- 
dered ore or dust were carried away with the gases, and 
obstructed the pipes and gas flues. The collection of the 

at the circumference of the furnace by means of a 
suspended screen, had the disadvantage of loosening the 
charges in the space between the screen and the walls of 
the furnace, whilst already at that place a sufficient loose- 
ness was obtained by the old andjmuch-preferred plan of in- 
creasing the dimensions of the shaft of the furnace towards 
the boshes. Thus the charges become almost impervious in 
the axis of the furnace, and could thus advance only very 
partially prepared into the lower zones, Another plan 
tried, of providing the furnaces with a cover, proved also to 
be a failure, because it was necessary to give the ores an 
opportunity of getting dried before reaching the points 
from where the gases had to be taken off. 

The favourable result of an experiment made to effect a 
loosening of the charge in the axis of the furnace by sus- 
pending a pipe for the carrying off of the gases in the 
middle of the throat, besides the provision at the circumfe- 
rence of the furnace, led to the plan of applying a pipe for 
the escape of the gases exclusively in the middle of the 
furnace, as shown in our two-page engraving last week. 
The diameter of the shaft of the furnace was then no longer 
diminished from the boshes towards the mouth, but the 
shaft was made cylindrical, and the dimensions of the sus- 
pended gas pipe were made such that the space at the mouth 
of the furnace between the walls, and the pipe could easily 
be reached by the tools of the labourer who had to level the 
charges of the ores. The arrangements for carrying off the 
gases were thus very much simplified. 

The pressure of the gases penetrating the furnace depends 
upon the pressure of the blast admitted, and upon the 
area of the aperture for the escaping gases, whilst the area 
of the aperture has a great influence upon the velocity of 
these latter gases, and consequently upon the proportion of 
light powdered ores carried off. The adoption of a wide fur- 
nace top has exercised a very favourable influence in this 
respect; but of course, the pipes for carrying off the gases 
have to be in proper proportion to the mouth of the fur- 
nace. A simple arrangement of valves enables the gases 
to be shut off from the down pipes when desirable 
(see our two-page engraving last week), and allows 
them to escape through the inside pipe into the atmo- 
sphere. When the large valve, which is attached to 
the central sliding tube, shuts off the gases from the pipes, 
by closing the annular space at the top of the collecting 
pipe, the central and smaller valve is lowered, and the gases 
pass through a s:naller central pipe into the open air. On 
the other hand, if the levers are lifted, the central valve 
shuts off the pipe from below, and the large valve being at 
the same time opened, the gases from the furnaces pass into 
the down-comer pipes. The down-comer pipes are three in 
number, ana have an aggregate area equal to that of the 
suspended pipe. 

(To be continued.) 








PAPER ARMOUR. 
To Tus Epiror or ExGineERina. 

Srr,—I have to thank you for your notice of my invention 
in your last number. I would beg of you, however, in justice 
to the Emperor Napoleon, to add that he first suggested its 
application to war vessels, as he was greatly struck with the 
comparative lightness of the material (his words were as 
‘. well remember “avec cela on pourra marcher’), and with 
the facility with which, even when perforated, holes could be 
at once plugged up, the hull remaining uninjured, and the 
floating power of the vessel being unaffected. 

I remain, Sir, your obedient Servant, 
C. Muratori. 

83, Bessborough Gardens, Pimlico, June 12, 1872. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Since last report the local 
pigiron market has generally been pretty firm, with an 
advance of fully 2s. per ton. Last Wednesday’s prices were 
95s. to 95s 14d. cash, and 95s, 6d. one month; but improve- 
ment took place on Thursday, and was more or less regularly 
continued till yesterday when 97s. 3d. was the cash price. 
To-day’s prices have been 97s. 3d. to 97s. 6d. cash in a few 
days. Coltness No. 1 has now gone up to 120s, per ton, 
other special brands are firm. Shotts Bessemer is now 
ara at 150s., and No.3 145s. The amount of iron with- 
rawn from Messrs. Cannal and Co.’s stores last week was 
6888 tons, and the shipments continue on a very extensive 
scale. Last week’s shipments were 20,133 tons as against 
16,115 in the corresponding week last year; increase 4018 

tons; increase since December 25, 1871, 92,736 tons. 


Advance in the Price of , Cast-Iron Pipes.—On Monday 
last the price of cast-iron {pipes, the production of which is 
carried on in the Glasgow district upon a very extensive 
scale, was advanced ten shillings per ton, owing to the high 
price of pig-iron. 

New Iron Company to Work Danks’s Patent.—On Friday 
last a new limited liability company called the Omoa Iron 
and Cleland Coal Company, was launched in Glasgow, with 
a capital of 200,0007. in 20,000 shares of 102.each. The chief 
feature of the business of the new company is the intention 
to manufacture finished iron on the Danks system. Furnaces 
and mills are to be erected capable of turning out 400 tons 
of finished iron per week. The list of applications for shares 
closes this afternoon. The results of the four days’ subscrip- 
tion is almost unprecedented in the annals of company-float- 


ing in Glasgow. The present issue is 120,0007., and up to 
the present the application for shares in this issue consider- 
ably exceed 300,000/., which, by the time the list closes to- 
day, will without doubt be greatly aqnaes. On Monday 
the shares were dealt in on the Stock Exchange at 23s. and 
25s. premium, buyers over at the last-named price. 

Young's Paraffin Light and Mineral Oil Company.—The 
eighth general meeting of this company is to be held next 


wy when it is proposed to declare a dividend of 10 per 
cent., t mons profits, as at 30th April last, being 96,3917. 
17s. 9d. From the report of the mining engineer of the com- 


pany, there exist in the properties and mineral fields 4,800,000 
tons of shale and 700,000 tons of coal. 


The Great Fire at Torbanehill.—This fire was said to be 
extinguished, but itis still raging. Although the flames are 
extinguished, the fire still makes way inside the bing. Two 
steam aon continue throwing about 16,000 gallons per 
hour on the bing, and at the same time a powerful engine, 
sent by Mr. Aitken, of Falkirk, ejects steam into the burn- 
ing mass; but yet the moment a small opening is made by 
the workmen the fire is clearly seen almost in any part of 
the mass from 18 to 20in. deep. Another steam engine has 
arrived, and will be immediately set to work. Several ex- 
plosions of gas have taken place within the mass, but fortu- 
nately without doing any injury to the workmen employed. 
The recent heavy rains have flooded the field adjoining the 
mass in which the oil was being collected, and the hollow 
into which the oil was directed is now several feet deep of 
water. It is said that on account of the amount of ammonia 
in the water after being used in extinguishing the fire, and 
_— on to the river Almond, the whole of the fish have 

en destroyed. A number of farmers and others are bene- 


fitting by disaster by conducting the oil, which is flowing 
on the —_= the water, into tanks, which they have exca- 
vated. ry are allowed 14d. gallon for collecting the 


; T 
oil. The probability is, that the loss will not be less than 
40,0007. to 50,0007. when accounts are all squared. 


The New Harbour Works at Dundee.—At a meeting of 
the Works Committee of the Harbour Trustees, on Monda 
it was reported by the engineer that the contractors for the 
new works were yn 3 satisfactory progress. The coffer- 
dam at the entrance to Victoria Dock had been completed, 
and was perfectly watertight. A very large quantity of 
plant had been laid down, and when once the dock had been 
emptied of water, the building of the north quay would be 
Tapidly proceeded with. 


Royal Commissioners’ Report on the Pollution of Scottish 
Rivers.—This report has been issued, and deals more 
especially with the pollution of the Clyde, in which, within 
the space of a few miles, the subject of river impurity is ex- 
hibited in almost all its forms, and in every degree of in- 
tensity. Other rivers are dwelt upon, such as the Cart at 
Paisley; the Leven, in Dumbartonshire; the Tweed, the 
Water of Leith and North Esk, the Almond, the Marnock, 
and the Glazert, a tributary of the Kelvin. 


Greenock Street Tramways.—The Board of Police at 
Greenock are now advertising for tenders for the construction 
of tramways and relative works along a considerable distance 
through the burgh, in accordance with plans and specifica- 
tions which are in the hands of Mr. Barr, the Master of 
Works. The foundation of the rails is to be of a very solid 
description. The ground is to be excavated to a uniform 
depth of 19 in. below the intended level of the surface of the 

is; where ane pam is soft it must first be covered with 
layers of d stone, well beaten down, and in all cases 
the ground must be carefully prepared for the concrete 
bottom. The whole width of the Rouation is to be filled to a 
depth of 9 in. with a concrete composition of strong Port- 
land cement and gravel, or broken whin ballast. The longi- 
tudinal sleepers are to be the best quality of Memel or Baltic 
redwood, in lengths of at least 21 ft., creosoted under pres- 
sure, so that each cubic foot of timber shall contain 10 lb. of 
creosote oil, and the rails proper are to be double flanged. 
The Board of Police intend providing the tramway rails ; but 
it will be left to the contractors to supply the crossings, 
switches, and fastenings of all kinds, The contractors will 
be bound to finish the route within five months after the date 
of the acceptance of their offer, so that the work may be ex- 
pected to be ready for traffic at any rate by the beginning of 
next year. 

Extraordinary Activity of the Shipbuilding Trade at 
Greenock.—At present there are on the stocks in the 
Greenock shipbuilding yards no fewer than twenty large 
ships, averaging moe 8000 tons each. Nine of them, of 
about 17,000 tons in the aggregate, are being supplied with 
machinery and outfit. ‘The value of the fleet in hand 
exceeds 2,000,000/. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Colliery Extension near Mansfield—The Staveley Coal 
and Iron Company (Limited), and the Sheepbridge Coal and 
Iron Cmene erg have, it is stated, leased from the 
owner, Colonel Webb, the top hard, or “ Barnsley” seam of 
coal, which underlies the Newstead Abbey estate, near Mans- 
field, and which comprises an area of about 5000 acres. The 
seam has an average thickness of about 5 ft. and is expected 
to be reached at, or about, a depth of rather over 400 yards. 
It has been leased for a term of 80 years. Some years a 
a colliery was opened out on the Annesley estate, which = 
joins the Newstead Abbey estate, and the coal now got there 
is of an excellent quantity. The works in connexion with 
this new enterprise are to be put in hand at an early date, 
and will embrace all the most modern improvements. The 
capital of the concern, which will be worked for the joint 
and equal interest of the two firms referred to, will be some- 
thing like 120,000/. 


week at a point near the Scarborough Cemetery. The route 
has been staked out for the greater of the distance, and 
is being vigorously pushed on with by Messrs. Kirk and 
Purry, the contractors. This line of railway, when entire, 
will complete the line of coast 7 between the Tyne in 
the north and the Humber in the south. 


New Branch Line of Railway.—The Lancashire and 
Yorkshire Railway Company are, I understand, about to 
construct a new branch line, which will commence by a junc- 
tion with the present Penistone and Huddersfield Railway, a 
short distance south of the Shepley Station, and will termi- 
nate near Stoll Hill, in the township of Clayton West. The 
total length will be about three miles and forty chains. 


Halifax Chamber of Commerce.—The monthly meeting of 
the Halifax Chamber of Commerce was held on Friday last. 
The chamber unanimously resolved to support the proposition 
for a Royal Commission of inquiry into the subject of Mr. 
Mundella’s nine hours Bill. The chamber considered, with 
reference to the Masters and Servants Wages Bill, that it is 
inexpedient to interfere between masters and servants as to 
the payment of wages—always providing that such wages be 
ay in cash—and that the payment of weekly wages would 

attended with serious loss and inconvenience. It was 
resolved to memorialise Parliament to this effect. 


The West Yorkshire Colliers —On Friday last a meeting 
of all colliery owners in the Leeds, Wakefield, Methley, 
Adwalton, and Drighlington districts was held at Wake- 
field, when a resolution was passed confirming the resolution 
arrived at at Leeds on the 4th instant, viz., that the men be 
iven an advance, varying according to circumstances, but 
in no case to exceed 10 per cent. ‘The bulk of the colliery 
owners present reported that their men continued working 
at por at advances, and the strike was, therefore, thought to 
be ended. 


The South Yorkshire Colliers.—As mentioned last week, 
the South Yorkshire Miners’ Association have forwarded a 
circular to the colliery proprietors of South Yorkshire, and 
such of the Derbyshire owners as employ men who are 
members of that association, demanding 10 per cent. ad- 
vance. In making the demand the men state that they have 
every desire to “ maintain the good feeling which has so 
long existed in the entire district.” There is no doubt that 
they will obtain their request, and in the manner named, 
that is, 5 per cent. on the first pay-day in July, and the re- 
maining 6 per cent. on the first pay-day in August. 


Alterations and Extensions in South Yorkshire-—The 
Manchester, Sheffield, and Lincolnshire Railway Company 
are erecting a new and much-needed station at Penistone, 
where their main line and one or two others form a junction. 
There will be three platforms on one elevation, and another 
on a lower one. e same company are constructing a 
curve near Darnall, which will form a junction between the 
South Yorkshire branch and the main line, for the accommo- 
dation of the very heavy and constantly increasing coal 
traffic. It will obviate the necessity that at present exists 
for the coal traffic to be taken to Sheffield” for shuntin 
operations, and will therefore save an infinity of trouble | 
some mileage. The widening, and consequent alterations of 
the Manchester, Sheffield, and Lincolnshire main line near 
to the Sheffield Victoria Station has just been completed. by 
the contractors, Messrs. Logan and Hemingway. Messrs. 
W. and H. Stratford have just put down a new 4-horse 
yee engine at their works, New Church-street, Sheffield. 

essrs. John Brown and Co. (Limited), Atlas Works, 
Sheffield, are erecting several new blast furnaces on a large 
scale, and with all the most recent appliances, on their 
works, and are progressing towards completion with an ex- 
tension in Keninghall-street, which is, 1 understand, to be 
utilised for making gas, &c. Messrs. Daniel Doncaster and 
Sons, of Doncaster-street, Sheffield, have pulled down the 
works lately occupied by Mr. Guest, adjacent to their own 
premises, and are about to enlarge their works by building 
+ oe the site. Messrs. Joseph Deakin and Co., Matilda-street, 
Sheffield, are extending their works, in which they carry on 
business as silver and electro platers, &c. The Sheflield 
Water Works ag are pushing on their new storage 
reservoir at Dam Flask as rapidly as is practicable, and 
when complete the embankment, stretching quite across the 
entire valley, will present a somewhat imposing spectacle, 
not to mention the fact that it will be no mean piece of en- 
gineering work. 


Wages in the Engineering Trades at Sheffield —The men 
employed in the Sheffield engineering establishments have 
commenced a further agitation for an additional 2s. per week. 
The turners employed by Messrs. John Brown and Co. 
(Limited) have given notice for an advance to that extent, 
which will expire on Saturday next. It is stated that the 
movement has the sanction of the Engineers’ Trade Union. 








Map or MantTropa.—A map of Manitoba has been issued 
from the office of the Secretary of State at Ottawa, showing 
the surveys made in 1871. The scale is four miles to the 
inch. 





Crvin aNd Mecuanicat Enornerrs’ Socrety.— The 
annual meeting of members of this Society was held on 
Friday, the 7th instant, at the Board-room, 7, Westminster- 
chambers. The session thus concluded was reported by the 
the Council to have been one of the most prosperous the 
Society had known, there having been an increase of more 
than 26 per cent. in the number of members. Cordial votes 
of thanks were passed to the President, Mr. A. C. Pain, 
Assoc. Inst. C.E., and the other officers and the followin 
members were elected office bearers for the year 1872-3. 
President, C. W. Whitaker, Vice-presidents, Charles H. 
Rew and George W. Willcocks. Members of Council, 
Messrs. R. M. Bancroft, F. E. Cooper, Charles H. Driver, 
C. Kingsford, William Meakin, C. J. Samuda, A. T. 





The Scarborough and Whitby 





Os first sod of 


the new line between Scarborough and Whitby was cut last 


Walmisley, Hon. Treasurer, W. F. Butler, Hon. Secretary, 
Owen Ordish, Hon. Accountant, J. Wagstaff Blund 
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likely to find them. He might,” continues this 
witness, ‘‘ find them in engineers’ offices, or in 
Great George-street, Westminster, perhaps better 
than in Chancery-lane ; in the country, also, here 
and there, you might pick up a man who is mode- 
rately qualified for the post, or who would soon 
qualify himself, but now no one is qualified.” 

The spectacle of the Chief Commissioner wander- 
ing in a helpless and feeble sort of way up and down 
Great George-street, accosting all the likely-looking 
‘¢ gentlemen of the pavement” he comes across, is 
too — for a person of well-regulated mind to 
dwell upon. We do not pretend to possess any 
special knowledge of the qualifications of the exist- 
ing staff of the Patent Office, but it certainly ap- 
pears to us that the men who have been in daily 
contact with inventors and inventions for nearly 
twenty years, must have accumulated such a store of 
experience and special knowledge on the subject as 
to be the most fit persons to form the nucleus of 
the —— examining tribunal, supposing such a 
tribunal ever to be formed at all. Further, the re- 
port is silent as to the extent to which the examina- 
tion is to be carried. It does not appear to have 
occurred to the advocates of the system that they 
may after all be promoting the evolution of a 
Frankenstein, who will in due time crush them. 
They will most assuredly be the first to complain 
if their efforts lead to the introduction of a system 
like that in vogue in Prussia, where Mr. Siemens’s 
application for a patent for his regenerative furnace 
was refused on the ground that in the Middle Ages 
heated stones were placed in the cellars of build- 
ings in order to warm them. Several valuable in- 
ventions occur to us at this moment, for which 
patents would undoubtedly have been refused even 
under a very mild scrutiny. In a future article we 
hope to give the particulars of a few such cases, 
Those who favour the system of preliminary exami- 
nation, are, however, fully aware of the conse- 
quences of rejecting applications, and Mr. Grove 
gave a very graphic account of the “‘ row” (to use 
his own expression) which would ensue both in the 
House of Commons and in the public press if the 
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PRELIMINARY EXAMINATION. 

THE evidence given before the House of Com- 
mons Select Committee on the Patent Laws has 
not, we think, received that amount of attention 
which it deserves. It is a matter of unmixed satis- 
faction to us that the Committee have affirmed the 
principle of a patent law in such an unmistakable 
manner, to the complete silencing, we trust, of the 
‘‘noisy minority” of abolitionists. Indeed, the 
evidence which was brought before them could 
lead to no other conclusion. There are several 
features in the report of which we shall hereafter 
havesomething to say; but wepropose, in the present 
article, to consider only the question of previous 
examination, a question which has of late years as- 
sumed considerable importance, partly in conse- 
quence of the very large increase in the number of 
patents granted. 

In the sixth clause of their report the Committee 
recommend that protection shall not be granted for 
an invention, except ‘‘upon the report of a com- 
petent authority that such invention, so far as can 
be ascertained by such authority, is new.” ‘The 
italics are our own. In our opinion this recom- 
mendation is the most revolutionary of all which the 
Committee have put forward, but we look in vain 
for any definite statements as to the constitution, 
powers, and status of the proposed Board of Ex- 
aminers. The Committee appear to have been in 
precisely the same condition as Mr. Grove, who 
said, “I cannot thoroughly work out, to my own 
mind, the means of attaining this result.” Mr. 
Newton was of opinion that the head of the Patent 
Office should seek for examiners ‘“ wherever he is 





simply act as a direct incentive to infringement, and 
the patent might after all be perfectly valid. We 
have no statistics of the number of patents refused 
by the law officers under the existing system, but 
since the passing of the new law several hundred 
applications must have been rejected. We do not 
recollect a single instance of an appeal ad populum, 
and we cannot help thinking that ie the screw were 
applied gradually, the number of refusals might 
be largely increased without anybody being the 
wiser, 

The difficulty and expense of makingsearchesunder 
the present system have, we think, been much exag- 
gerated. For instance, Mr. Allhusen, the president 
of the Newcastle and Gateshead Chamber of Com- 
merce, spoke of the necessity of coming up to London 
for this purpose. He appears to have entirely for- 
gotten that the Commissioners send their publica- 
tions to every important town in the kingdom, and, 
as a matter of fact, there is a set at Gateshead, and 
another at Newcastle. Lest we should be misunder- 
stood, we expressly say that we are not prepared 
to defend either the indexes or the abridgments. 
It is, indeed, very difficult to establish the absolute 
novelty of an idea by their aid, but it is equally easy 
to demolish hundreds of the frivolous ‘‘ inventions” 
which are so justly complained of. It is our firm 
conviction, based on many years’ experience of the 
manners and customs of a certain class of inventors, 
that they never make a regular search. They per- 
haps go through the form of doing so, just to satisfy 
their own consciences (if they happen to possess 
such a commodity) but it is done in the spirit of 
the vagabond who went about looking for work, 
devoutly hoping all the while that he might not 
find it. It is the opinion of many who have studied 
the subject that popular education will never be real 
until it is made compulsory. Similarly we believe 
that the very best indexes will never be the means 
of putting a stop to the large number of patents 
of the kind above referred t6. Nothing but 





arbitrary powers, similar to those at present vested 


in the law officers, will be sufficient to effectually 
check the grant of patents which do nothing but 
bring the whole system into ridicule. 

The old notion was that a patent is a matter - 
of privilege, but if we are to adopt the view of 
some of the persons who gave evidence, it is a 
matter of right. An impression seems also to 
prevail that the Patent Office should become 
a sort of department for the diffusion of useful 
knowledge, and that its true functions are de- 
cidedly educational. According to this theory, 
the office is first of all to tell the applicant whether 
his invention be novel (in other words, whether it 
be an invention at all), and then to assist him in 
putting it into shape, indeed, almost to draw up his 
specification. We will not presume to decide 
whether this is right or wrong, but it — to us 
to be entirely out of harmony with the spirit of 
English legislation. On the other hand it may be 
urged by sarcastic individuals that, as the State in 
its wisdom guards the property of lunatics and 
idiots, so also it is bound to protect so-called in- 
ventors even against themselves, In support of 
this view, observant persons will not fail to notice 
that the Commissioners of Patents, the Registrars 
in Lunacy, and the Registrars in Bankruptcy 
occupy one and the same building. 


THE BRITISH ASSOCIATION OF GAS 
MANAGERS. 

THE ninth annual conference of the British As- 
sociation of Gas Managers has been held during the 
present week in the rooms of the Society of Arts, 
under the most favourable auspices. Although it 
has only been established for a comparatively short 
period the Association has proved to be a thoroughly 
successful undertaking, being at the present time 
in a most satisfactory position both as regards its 
members and its finances. ‘The members at the 
commencement of the conference numbered over 
360, the number at the close being increased to over 
430 by the accession of new members, whilst the 
society has to its credit a cash balance of over 300/. 
The progress of the Association has proved as useful 
as it has been rapid, and as it now includes most of 
the gas engineers and managers in the three kingdoms 
it may be considered as a permanent institution. 
The large increase of members during the session 
just concluded confirms its present stability, and 
augurs well for its continued prosperity. ‘The pro- 
ceedings commenced on Tuesday last by the ordi- 
nary routine business of reading minutes, passing 
accounts, announcing members for election, &c. 
That done, the president, Jabez Church, Esq., M. 
Inst., C.E., read a very interesting and equally in- 
structive address, a portion of whica we 1eproduce 
on another page. In his address, the president dealt 
in a practical manner with the leading chemical 
and mechanical points involved in gas manufacture, 
drawing particular attention to the importance and 
necessity of gas managers giving careful and special , 
attention to the scientific details of their work. The 
various reports of the gas referees were analysed 
and discussed, and the points of interest and value 
to gas managers were eliminated and placed pro- 
minently before them. Novelties and improvements 
in the process of gas manufacture, and in the ma- 
chinery used, and which had been produced or de- 
veloped into practice during the past year were also 
described. The president advanced opinions, founded 
on experience, upon the various moot questions re- 
lating to gas manufacture touched upon in his 
address, and pointed out the necessity of gas ergi- 
neers cnnteualiy endeavouring to solve the various 
problems which still presented themselves for solu- 
tion, and served to render the process of gas manu- 
facture a'little less than perfect. The address, in 
fact, is well worthy of the careful attention of those 
upon whom the charge of gas works devolves. 

After the reading of a short paper by Mr. R. H. 
Jones upon the various methods of collecting gas 
accounts, Mr. T. R. Mellor read a paper upon Dr, 
Eveleigh’s system of manufacturing gas. This 
paper may perhaps be regarded as ¢he paper of the 
session, inasmuch as the process has been the lead- 
ing subject of discussion with gas engineers for 
some time past, and the paper had been looked for 
with considerable interest. Mr. Mellor’s paper was 
devoted mainly to a description of the mechanical 
details of Dr. Eveleigh’s process, which it treated 
irrespectively of chemical considerations. The 
reason assigned for this was that the chemical in- 
vestigation was in the hands of Dr. Odling and Mr. 
Keats, those gentlemen being deputed to report 
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to do shortly. It will be remembered that the 
Eveleigh process consists in manufacturing gas 
from common coal at comparatively low tempera- 
tures, and in converting into gas the oils produced 
in the process. The two resulting gases are com- 
bined in one receiver, and are burned together. 
The process has been in use at Barnet for five 
months with satisfactory results. The coal used 
there is the Norfolk Silkstone, from which 10,500 
to 11,000 cubic feet of 20 candle gas per ton are 
produced. ‘The yield of coke averages 14 cwt. per 
ton of coal, and is stated to be of good quality. 
According to Mr. Mellor—who is the engineer to 
the Eveleigh Gas Company—the quantity of fuel 
used is the same as in cotanay gas works of the 
same magnitude. Iron retorts are used, and the 
labour involved is very moderate. The main ques- 
tions—as Mr. Mellor observed—are whether the 
process will pay, and whether there are any prac- 
tical difficulties to prevent its adoption on an exten- 
sive scale, In reply to his own questions, Mr. 
Mellor stated his conviction that it would prove a 
commercial success, although at present he could 
not support his convictions by figures. He had 
conclusively proved at Barnet that by the Eveleigh 
process the quantity of gas produced was greater, 
and its illuminating power better than by the ordi- 
nary process; that the sulphur impurities were 
smaller, and that the cost per thousand feet was 
less. ‘There were no difficulties in the manufacture, 
and no deposit beyond what was usual with ordinary 
gas, so that the new gas was permanent. Against 
this there is the fact that the space required is one- 
fourth more than in ordinary works, and the first 
cost is 25/. per retort greater. These points, how- 
ever, Mr, Mellor fairly considered as unimportant 
as against the many advantages possessed by the 
system. 

We need hardly say that the paper was very 
warmly discussed, some of the members of the 
Association being extremely sceptical, whilst others 
conceded the advantages of the system. Mr. Mellor, 
in replying to the discussion, made good his case 
upon all the practical points, and offered to demon- 
strate his facts to any one who would visit the 
works at Barnet. But of course the most impor- 
tant question—its commercial success—still remains 
unanswered, and must do so for the present, Re- 
garding the question from an independent point of 
view, it is evident that a primd facie case has been 
made out in favour of the Eveleigh process as prac- 
tised at Barnet, Theproduct has been tested at points 
at greater distances from the works than those pre- 
scribed by the gas referees; its high illuminating 

ower has been proved, as well as its permanency. 
With regard to the latter point, however, it would 
have been more satisfactory to the —- gas 
engineers present if Mr. Mellor could have stated 
the amount of gas registered by the station meter, 
and that registered by consumers’ meters, and used 
in the public lamps. By deducting the figures in 
the latter cases from those in the former, the result 
would have spoken more absolutely to the fact of 
stability or non-condensation than the most care- 
ful inspection that could be made. As the case at 
present stands, the warmest supporters of the 
Kveleigh process are bound to admit that the true 
commercial value of the invention has not yet been 
proved, whilst upon matters of fact its strongest 
opponents can say no more. This question, how- 
ever, will no doubt be solved in a short time, not 
only by the results of the application of the system 
at Barnet, but elsewhere, as it is now being adopted 
at several large gasworks. Should the results prove 
satisfactory, the invention will be one of the most 
important ever introduced in the gas manufacture. 
Its importance will be enhanced at the present time 
by the circumstance that by it the great question 
of the day—increased illuminating power—will be 
solved. tt will prove invaluable to such companies 
as are restricted as to sulphur, and with whom the 
production of gas of high illuminating power is 
compulsory, It enables common coal to be used 
with results equal or even superior to the best 
cannel coal, and, in fine, cannot fail to be a great 
boon, both to producers and consumers, if its adop- 
tion only proves a commercial success. The process 
is yet but in its infancy, and we are content to 
wait for that verdict which time and practice alone 
can return. It carries with it the elements of suc- 
cess, and it has the good wishes of all whose self- 
interest does not render them opponents to pro- 


gress. 
The third paper read was on governors and the 
governor room, by Mr. Warner, who has intro- 





duced some improvements in this item of gas ma- 
chinery. This was followed by a — by Mr. 
Storer, describing an exhauster sp regulator. 
As by the courtesy of the Council of the Associa- 
tion we shall be enabled to publish the papers read, 
together with their illustrations, it is unnecessary 
in our present notice to do more than refer to some 
of them in general terms. The reading of Mr. 
Storer’s ‘paper terminated the first sitting, the 
members reassembling in the evening, when an in- 
teresting lecture was given by Dr. Odling on the 
means of extracting bisulphide of carbon. The 
lecture was illustrated by experiments, and was 
highly appreciated by those present, to whom it was 
of considerable practical value. 

On the members reassembling on Wednesday 
morning, a paper was read by Mr. G. Anderson on 
the cheapest and best means of abstracting ammonia. 
The cute dealt first with the report of the gas 
referees upon the subject, referring afterwards 
to the general methods adopted for abstracting 
ammonia. He then described the details of a scrub- 
ber of his own arrangement in which the bars are 
of special and varying sections cast with bottom 
flanges, so arranged as to distribute the water 
equally throughout the area of the scrubber. The 
water is supplied by means of a tumbling box, 
which delivers intermittently. Mr. Anderson ob- 
served that the ammonia was not effectually re- 
moved from the gas at all the London works, 
although he admitted that at many it was. This 
pow did not give rise to much discussion ; it was, 

owever, elicited that Mann’s arrangement of dis- 
tributing the water by means of brushwood arms 
was thoroughly effectual, and that at the South 
Metropolitan Gas Works, the ammonia was entirely 
removed. The scrubbing arrangements are no 
doubt at the present time very perfect, and fulfil 
all the conditions required of them. A short paper 
on ‘* Cooking by Gas,” was then read by Mr. 
Hartley, in which the author combated the popular 
objections raised to this method of preparing food, 
and pointed out the advantages both to gas works 
and private individuals by the extension of the 
system. He referred to the deficiencies he had 
found in several stoves he had tried, and recom- 
mended from experience a light wrought-iron stove 
filled with ordinary burners, in preference to those 
of cast iron or porcelain plates, and heated by 
Bunsen burners. The objection to iron, however, 
is that the grease burns into it, and gives rise to an 
unpleasant smell, whereas this does not occur with 
porcelain, The ordinary burner, too, has its ob- 
jections as well as the Bunsen burner, but both 
arise from carelessness, the remedy being a regu- 
lator affixed to the stove. This paper gave rise to 
a warm discussion, the gist of which was that cook- 
ing by gas is a matter of importance to gas compa- 
nies, as tending to increase gas consumption, and 
that they ought to promote the practice by perfect- 
ing the apparatus, so that the gas may be used 
economically and efficiently. Mr. Livesey followed 
with a description of some improvements he had 
introduced in the hydraulic main, the chief point 
being a’reduction of area, and alteration of section, 
which prevented the stoppage of dip pipes, and 
keeps the tar perfectly fluid. 

The next paper was read by Mr. R. Fish, the 
subject being the comparative cost of purifying gas 
by lime and oxide of iron. Although lime is an 
excellent material for purification, it has its disad- 
vantages. The chief question, however—as in all 
other things—is that of cost, and here Mr. Fish 
finds, from practical working at the Hornsey 
Works, that the average cost {of purification by 
lime alone amounted to 13d. per 1000 cubic feet. 
Since the oxide of iron purification has been intro- 
duced (combined with the lime) the average cost 
has been reduced to 3d. per 1000 cubic feet of gas. 
These latter results extend over three years of 
working, and in both cases they include material 
and labour. These facts were borne out generally 
in the discussion, although it was questioned by 
some whether the use of dry lime in a proper 
manner, and in sufficient quantities, would not give 
better results in every respect than the oxide pro- 
cess. The cost of the processes, however, must 
depend upon, and be governed by, the prime cost 
of the materials, which vary according to locality 
and other collateral circumstances. ‘The discussion 
on the subject of purification was followed by a 
paper by Mr. R. H. Jones, on the increased price of 
coal as affecting gas companies, We need hardly 

oint out that the rise in the price of coal has of 
ate become very serious; at one time it was 





thought only to be temporary, but it appears to 
have become to some extent permanent. It is true 
that in some cases the prices of the residual pro- 
ducts of manufacture have increased, but this is 
not universal. The remedy has been with some 
companies to raise the price of their gas, but 
others are restricted in this respect by their Act. 
The remedy for such companies, as suggested by 
Mr. Jones, is to combine in an application to 
Parliament for relief during the continuance of the 
high prices, which in some cases have been doubled 
during the last year or two. It was the general 
opinion of the meeting that companies should com- 
bine to raise the prices of gas and of coke wherever 
practicable ; in fact, this has already been done in 
many provincial districts. Where companies have, 
however, a large reserve fund to fall back upon 
they will of course be able to await the turn of the 
market, which, although not imminent, may be 
reasonably expected in the course of time. 

The last paper read was descriptive of an im- 
ree pressure regulator, designed by Mr. T. H. 

ethuen. The apparatus consists of an open 
chamber containing water, the pressure being re- 
duced by lowering a movable tube a given distance 
into the water, so that it is run off through the 
tube. By this means the pressure is reduced gradu. 
ally, instead of suddenly—to the frequent annoyance 
of consumers—as is ordinarily done. At the close 
of the discussion upon this paper there yet remained 
three papers for reading, but as time did not permit 
they were taken as read. The concluding portion 
of the proceedings consisted in the election of the 
officers for the ensuing year; Mr. Angus Croll 
being elected President, and Mr. W. H. Bennett 
re-elected Honorary Secretary—a post he very ably 
fills. The meeting place of the Association for the 
next annual conference will be Edinburgh. The 
meeting terminated with a well merited vote of 
thanks to the President, Mr. Church, The members 
of the Association and their friends dined together 
at the Cannon-street Hotel on Wednesday evening, 
and yesterday a pleasant excursion was made to 
Bromley, where the new works of the Imperial Gas 
Company, now in course of erection, were inspected. 
The members subsequently visited the works of the 
Chartered Company, at Beckton, which are now in 
full operation. Thus terminated a very successful 
conference, which drew together gas engineers and 
managers from all parts of Great Britain and Ire- 
land, and which elicited a large amount of useful 
information, further proving the substantive value 
of the Association. 





FRENCH MINING INDUSTRY. 

THE Committee of Mineral Industries for the 
districts of the North of France, have considered 
that, at the present time, when social questions are 
occupying so important a place, and when the most 
erroneous ideas are promulgated by the violent 
partisans in the cause of labour against capital, 
it would be of great service to gather practical 
results, based on incontestible figures, obtained by 
the owners of coal mines who have endeavoured 
to assure to the mining population their material 
well-being, and at the same time their moral improve- 
ment by instruction. These results have been 
embodied in a report by M. Vuillemin to the com- 
mittee, and from it we borrow some particulars of 
interest. 

There are in the coal basins of the departments 
du Nord and the Pas-de-Calais, 23 coal mines, of 
which 18 of the most important have supplied the 
committee with the desired information. 

The production from these mines is about 44 
millions of tons of an average value of 2,400,000/. 
They employ 31,000 workmen, to whom is annually 
paid 1,040,000/. in salaries. Besides this sum the 
employers distribute in contributions to the relief 
funds, in gratuities, in coal for domestic purposes, 
and in reduction of house rents, an annual sum of 
about 90,000/. or 8 per cent. on the wages. The 
31,000 workmen belong to 18,000 families, number- 
ing 87,000 people, who live directly and almost 
entirely upon the salaries paid by the employers. 

More than one-third of these workmen, and of 
this population, that is to say 11,106 workmen, 
6534 families, and 31,432 persons are lodged in the 
7061 houses erected by the mining companies, and 
the first cost of building which amounted to 640,000/. 
One house may be allowed to 4 or 5 workmen and 
to 650 tons of coal produced per annum. 

These houses are rented for about 2/. 8s. per 
annum, a rent which is reduced for the companies 
by the various contributions, repairs, and deprecia- 
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tion to 1/. 16s., or about 2 per cent. on the capital. 
Similar houses are let in the same localities for 5/. 16s. 
per annum, and produce an interest of 6 per cent. 
The difference between the rent of the houses be- 
longing to the mines and of those of private owners, 
is about 70 per cent. 

Two companies have erected special buildings 
which they give to their workmen at cost price, 
which is gradually: paid out of the wages. ‘They 
have parted with 43 houses under these conditions, 
and have advanced sums of money to others in their 
employ to build on land belonging to them. 

As arule, children under 12 years of age are not 
permitted to take any part in the work of the mines, 
and only a very small number of women are em- 
ployed, about 5 per cent. on the total number of 
worxmen. ‘These 18 companies have formed at 
their own cost 25 schools and 18 asylums, the first 
charges on which amounted to 28,500/.; they have 
also contributed a sum of 8000/. for the erection of 
chapels or churches for their employés. 

In the schools and asylums, instruction is given 
to 6259 children, and they spend annually for this 
work 3300/. During the past year they sent besides 
6789 children to the communal schools, for which 
they paid 2693/. These 13,048 children have re- 
ceived gratuitous instruction at a cost of 59931, 
of which a part only is defrayed by the companies, 
the rest being paid out of the general relief funds 
which they have instituted. 

Several of the owners have established surgeries, 
orphan homes, libraries, musical societies, &c., of 
which they provide all the funds; they subscribe 
funds, moreover, towards the establishment of a 
school for master miners. 

The proportion of the workmen in these mining 
towns who can read and write, is, deducting 
children below 10 years of age, only 50 per cent. 
amongst the men, and a little over 33 per cent. 
among the women. ‘These results show how much 
still remains to be done to instruct the population, 
and the companies should be encouraged in their 
efforts, and the sacrifices they have undertaken in 
this direction. 

All the mining companies except that of Anzin, 
have established relief tunds by an obligatory charge 
upon the wages of 3 per cent., a contribution on the 
part of the masters of 1 per cent, on the same 
salaries, and the addition of all the various fines 
which are levied. ‘These percentages, fines, and 
various gratuities accorded to the employés, amounted 
together for,the 17 companies, besides that of Anzin, 
to 12,900/. in the year. 

As to the Anzin mines, the owners give directly 
to their workmen under the form of pensions, aid, 
medical assistance, instruction, &c., a sum of 15,000/., 
making a total of 28,000/. ‘The relief funds furnish 
to al) the workmen medical advice and medicine ; 
help in money,and food when —— sick or injured, 
pensions to the widows of workmen killed in acci- 
dents, and temporary relief to their children; retir- 
ing pensions to old workmen and their widows and 
children; and extra assistance in special cases of 
distress, ‘They pay the cost of funerals, and assist 
in the instruction by the payment of masters and 
in other ways. 

All the companies give coal gratuitously to the 
men. Seventeen amongst them distributed thus 
in 1869 about 1,900,000 bushels of coal, worth 
24,000/., and the Anzin company gave fuel to the 
value of 10,000/., or 34,000/. in all. 

Collectively, for the various objects to which the 
companies contributed, 90,000/. were spent by 
them in 1869, or from 3/. to 3/. 10s. per man, more 
than 10 per cent on his actual salary, and this sum 
represents from 23 to 24 per cent. of the dividends 
distributed by the companies to their shareholders, 

Such are the results obtained by an investigation 
into the existing condition of the mining industries 
in the two departments of France named above. 
They prove in the most striking manner, that the 
employers of labour in these coal basins at least, leave 
no means untried to promote the comfort and well- 
being of their employés, and it would be difficult to 
find any other industry in France or England where 
more care or consideration is shown, or where so 
large a proportion of benefits are allotted to the 
workmen, 

It is a significant fact, that the mining classes 
from distant departments are attracted by the ad- 
vantages offered in the coal basins of these depart- 
ments, where so good an example is set, and where 


WOODEN RAILWAYS. 

Wuitst the question of narrow gauge railways 
is being so earnestly discussed, and whilst in the 
United States so much energetic action has been 
taken to settle practically the objections of that 
large body of engineers who oppose heartily the 
great innovation upon orthodox railroad practice, 
a + ae by which a large economy is effected, and 
under certain traffic conditions, certain success is 
secured, has long since — the limits of experi- 
ment and has been adopted into practice. The 
substitution of timber for iron permanent way, 
which constitutes the great feature of the Canadian 
wooden railways, is due to Mr, J. B. Hulbert, an 
American engineer, who commenced works of this 
class during the civil war with the Confederate 
States, by laying down temporary lines, and renew- 
ing roads which had been destroyed. ‘The ex- 
perience gained during the war gave sufficient 
promise to warrant the trial at least of similar per- 
manent roads, and after a short line, 6 miles in 
length, had been built, and worked for a consider- 
able time, another was commenced 47} miles long, 
between Carthage (New York) and Harrisville, 
and was opened for traffic in 1868. 

In addition to this a third line was laid down in 
Canada, in the province of Quebec, and known as 
the Quebec and Gosford Wooden Railway. This 
line is 26 miles long, but next year its extension for 
100 miles is intended. Another, the Sorrel, Drum- 
mond, and Arthabasca Counties Railway, 60 miles 
long is finished, and several short branches are about 
to be made next spring, whilst the Levis and Ken- 
nebec Wooden Railway, in the province of Quebec is 
in progress. This line will also be 60 miles in 
length, with 40 miles of extension to be made at a 
future time. 

The traffic upon all of these lines is of course 
very light, and would not have warranted the con- 
struction of the cheapest possible form of railway 
in which iron permanent way was employed; 
nevertheless three through trains a day are on an 
average run over the railways already opened, and 
carry passengers and freight at least equal to what 
is conveyed over many lines upon which a large 
construction capital has beenexpended. Moreover, 
a fair speed, varying from 18 to 20 miles an hour 
for passenger trains, and from 12 to 16 miles for 
freight trains, can always be secured, and the 
amount of adhesion obtained with the 30-ton 
engines now running, is sufficient to take any re- 
quired load up the gradients, which are severe. 
‘Thus on one of the lines, where 20-ton engines are 
employed, from 60 to 80 tons can be taken up 
gradients of 1 in 60, whilst there is no difficulty on 
far steeper inclines of 1 in 2] in taking up 20-ton 
trains with engines weighing 14 tons. Experience 
has also shown that the wooden rails remain in at 
least as good a condition in winter as iron ones, 
and with the use of the snow plough there need be 
no check to the traffic even when the snow lies on 
the ground to a depth of 3 or 4 ft. 

In the Levis and Kennebec Railway a somewhat 
neavier form of construction has been adopted than 
was considered necessary for the earlier lines. The 
width of embankments at formation level is nowhere 
less than 14 ft., and that of cuttings varies from 16 
to 22 ft., but the amount of earthwork upon the 
line is comparatively small, as very steep gradients 
and sharp curves have been adopted, The perma- 
nent way consists of cross-sleepers laid upon ballast 
1 ft. deep, and 2 ft. wider than the length of the 
transverse sleepers, which are of tamarac or hemlock, 
8 ft. long, and 8 in. in diameter at their smaller end. 
The rails themselves are of maple, 14 in. by 7 in., cut 
in lengths of 14 ft., and resting on edge upon the 
sleepers; the face of the rails is slightly rounded. 
The sleepers are placed 2 ft. apart, and notches are 
cut in their upper sides, into which the rails are laid 
and kept in place by wedges cut from the logs from 
which the rails are formed. Mr. Hulbert employs 
— tools for notching the sleepers and making 
the wedges. 

Although the employment of timber instead of 
iron forms the chief item of saving in these wooden 
railways, it is almost unnecessary to point out that 
the utmost economy is observed throughout the 
whole construction, while the quantity of rolling 
stock is reduced to the smallest amount possible 
for accommodating the traffic. On the Levis and 
Kennebec Railway, only two locomotives, weighing 
30 tons each in running order, are at present to be 
ordered, and the rest of the rolling stock will con- 





the results of a just and liberal management act and 
react upon employers and employed, 


sist of 2 first-class cars to carry each 40 passengers, 
2 second-class with seats for 60 passengers ; 2 lug- 





gage cars; 4 cattle cars; 10 freight box, and 30 
platform cars, 2 snow ploughs, and a few minor 
pieces. 

Including the whole of this rolling stock, the 
contract cost per mile of the line is 6600 dols. Cana- 
dian currency, or less than 1300/. The total cost 
of the permanent way is 950.50 dols. per mile, di- 
vided as follows: 760 rails 14 ft. long, 7in. by 4in., 
sawn and ready for laying, 60 cents each; 4300 
transverse sleepers, 8 ft. long, 124 cents; and 9200 
wedges, 1 cent each, The cost of laying the per- 
manent way is 700 dols. per mile, of which 500 dols. 
is expended in placing the ballast, &c., and 200 dols. 
in laying and adjusting the track. The average 
cost per mile of trestle-work, bridges, stations, plat- 
forms, water tanks, turntables, and crossings, is 
1250 dols., and that of grading, 2700 dols., of which 
2300 dols. go to the construction of earthworks, 
drains, culverts, &c. 

The prices of the locomotives and stock are as 
follows : 


Dollars. 
Engines and tenders, each ... eco 10,000 
First-class cars - ise eee 2,000 
Second-class cars - eco 1,000 
Luggage cars os ooo eee 600 
Freight cars ... ooo ove 500 
Cattle trucks ... ove . 500 
Post-office cars - see 600 
Platform cars... eee ove 820 
Hand trucks ... evo - 120 
Snow ploughs a 1,000 


The price of labour upon the line averages 
90 cents per day of 10 hours, and the cost of earth- 
work is 30 cents, and rock cutting from 5 to 9 dols. 
per cubic yard. ‘Timber costs, in logs 12 ft. long, 
and 14 in, diameter, black spruce, 25 cents per log, 
tamarac, 43 cents, white and yellow pine, 30 cents. 
Squaring the logs adds 25 cents to their prices. 
The cost of timber and the rates of wages, fix the 
prices of trestle-work at 5 dollars per running foot, 
and that of wooden bridges complete, and over 
20 ft. span, at 35 dols. per lineal foot. 

The cost of working and maintenance of these 
lines, with a traffic such as they have hitherto been 
called upon to accommodate is about 40 cents per 
train, inclusive of all charges. This assumes a 
length of line 26 miles long, and a train mileage of 
78 per day. The Quebec and Gosford Railway, is 
leased to a company that pays 6 per cent. dividend 
per annum upon the total outlay, The duration of 
the rails depends of course ri the amount of traffic 
passing over them; with the train mileage before 
mentioned, the average life may be assumed at 
8 years, although one-fourth of the rails laid down 
on the short American line first built, are still good, 
after 12 years’ wear. 

The example which has been set by Canada in 
this matter of cheap railroad construction may well 
be followed in many other countries, where timber 
is plentiful, and the amount of traffic does not 
justify the construction even of an ordinary narrow 
gauge railway. We believe, indeed, that at the 
present time, Mr, Hulbert has been called upon to 
advise upon the suitability of local lines of wooden 
railway for New Zealand. 








THE STUDENTS OF THE INSTITUTION. 

So long ago as the year 1837 it was recognised 
as desirable by the then governing body of the 
Institution of Civil Engineers that facilities should 
be provided for the younger members of the profes- 
sion to become connected with the Institution. Ac- 
cordingly at that time rules were framed for the 
admission of a class of graduates, to include those 
who, either as pupils or assistants to engineers, were 
qualifying themselves for practice, After the class 
had been in existence five years there were on the 
books 68 graduates, being about one-eighth of the 
whole number of members. By the regulations re- 
ferred to, the graduates were elected into the In- 
stitution, became = and parcel of the body politic 
and corporate, and had, of course, equal rights and 
privileges with every other member of the corpora- 
tion. Having regard to the composition of any 
junior class, such a constitution was not likely to 
work beneficially, and the result was that no further 
elections took place into that class, which gradually 
declined, and for some years had virtually ceased 
to exist. This was regarded as unfortunate by 
many members of the profession, and in 1867 the 
present student class was instituted. This differs 
essentially from the old graduate class, inasmuch 
as the members of it do not belong to the corpora- 
tion, but are admitted by, and remain students at 
and during the pleasure of, the Council of the In- 
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stitution. With the exception, however, of the right 
of voting at, and of introducing strangers to, the 
meetings, a student is entitled to all the benefits en- 
joyed by any other members; and, in addition, 
students alone are eligible to compete for the pre- 
miums or prizes arising out of the Miller fund, which 
last year produced 160/. Hitherto prizes have been 
awarded for papers read at supplementary meet- 
ings, specially organised for the reading and dis- 
cussion of communications from students, of which 
six or seven are usually held each session, One 
of the ways, too, in which endeavours have been 
made to enlarge the knowledge and experience of 
the students has been the inspection of works in 
yrogress, or recently completed. A visit of this 
Rind is to be made on Saturday, the 22nd instant, 
to the Leicester Water Works, on the invitation of 
Mr. Hawksley, the President of the Institution, 
who thus practically testifies to the interest he takes 
in the class. Up to this date there have been ad- 
mitted by the Council 324 students, of whom 250 at 
present remain on the books, 31 have been elected 
associates, and 43 have, for various causes, resigned. 
As the aggregate number of members of all classes 
is now 2155, the students form between one-eighth 
and one-ninth of the whole body. 


LITERATURE, 


A Dictionary of Chemistry and the Allied Branches of 
Other Sciences. By Henry Watts, B.A., F.R.S., F.C.S., 
Editor of the Journal of the Chemical Society. Assisted 
by Eminent Contributors. Supplement. London: Long- 
mans, Green, and Co. [Price 31s. 6d. } 

We must own to being, as a rule, by no means 

admirers of scientific dictionaries. We have, in 

fact, generally found such works to be delusions 
and snares, abounding but too often in descriptions 
of obsolete machines, or processes, or containing 
definitions, which are either useless from their 
brevity, or are so diffuse as to be less convenient for 
reference than a regular treatise on the subject to 
which they relate. That such faults as these are to 

a great extent, excusable, we are quite ready to 

admit. We know full well that the editing of such 








dictionaries is no trifling matter, and requires not 
merely a sound general knowledge of the whole 


range of subjects treated upon, but much tact in 
dealing with the large staff of contributors who 
must ‘necessarily be employed on any important 
work of the kind, and the exercise of a firm decision 
in limiting disquisitions on individual hobbies, 
and in reducing adverse arguments to a harmonious 
whole. Knowing, as we do, these difficulties in the 
way of producing a good scientific dictionary, it is 
a real pleasure to have to speak of a work which 
avoids the defects to which we have alluded, and 
we are desirous that its editor should have full 
credit for the admirable manner in which he has 
performed his task. 

Mr. Watt's “‘ Dictionary of Chemistry” has long 
been one of our most valued works of reference, 
and we have always found the information it affords 
to be trustworthy, and given in just that concise, 
straightforward manner in which such a dictionary 
ought to give it. No scientific dictionary, however 
—and least of all, probably, one relating chiefly to 
such a rapidly progressing science as chemistry 
—can remain long as an exponent of the latest 
researches, and hence Mr, Watts has found it ne- 
cessary to follow up his ‘ Dictionary” proper by 
the ‘‘ Supplement,” which forms the special subject 
of the present notice. 

This ‘‘Supplement,” as the preface informs us, 
‘brings the Record of Chemical Discovery down to 
the end of the year 1869, including also several 
additions to and corrections of, former results which 
have appeared in 1870 and 1871,” while the author 


further states that he has been assisted in carrying | 


out the work by several of the contributors to the 
original dictionary, articles having been supplied by 
Mr. G. C. Foster on heat and electricity, by Dr. 
Michael Foster on proteords ; by Dr. Benjamin H. 
Paul on beer and the metallurgy of iron; by Dr. 


H. E. Roscoe on the chemical action of light and spec- | 


tral analysis; and by Mr. J. A. Wanklyn, on several 
subjects relating to organic chemistry. The very 
nature of the work forbids our giving anything like 
an exhaustive review of its contents, and we pro- 
pose, therefore, only to mention here a few o 
the principal articles. Amongst the first of these 
is one on analysis by flame reactions, a branch of 
research of much interest, and worthy of special 
attention, this article being closely followed by a 
contribution of considerable length treating of the 


various aniline colours and their manufacture. The 
article on chemical action, also, is an excellent one, 
a considerable portion of it being devoted to a con- 
sideration of the influence of pressure on chemical 
action, a matter which we believe is likely some day 
to exercise an important influence on many of our 
metallurgical processes. The kindred subject of com- 
bustion, also, is dealt with in an article which treats 
of Bunsen’s experiments, and those of Deville, on the 
temperature of flame, as well as of the researches 
of Dr. Frankland relating to the luminosity of 
flame, and Professor Abel's inquiries into the con- 
ditions of explosion. 

The article on electricity is one of the longest, if, 
indeed, not /he longest in the whole work, and treats 
of Holtz’s electrical machine, Thomson’s electro- 
meters, variousnew forms of galvanic batteries, Thom" 
son’s galvanometer, magneto-electric induction ma- 
chines, the electrical resistances of conductors, and 
modes of comparing them, standards of electrical 
resistance, the absolute measurement of electrical 
resistance, and the comparison of electro-motive 
forces, the articles containing illustrations of the 
principal forms of apparatus described. Another 
article worthy of special notice is that on fermenta- 
tion, which contains an excellent summary of the 
rival arguments of Leibig and Pasteur, as well as 
much information regarding recent researches. The 
absorption of gases also forms the subject of an 
interesting contribution. 

The article on heat is one of special importance. 
It commences with some notes on thermometry, 
and then proceeds to give a series of valuable 
Tables of the specific heat of various elementary 
and compound substances, as determined by the 
most recent experiments. These Tables are fol- 
lowed by general formule relating to expansion, 
and by an extensive Table giving the expansion of 
water as calculated by Rosetti from the results of 
his own experiments, and those of Kropp, Pierre, 
Despretz, Hagen, Matthiessen, Weidner, and 
Kremers, this Table being accompanied by others 
giving the rates of expansion of other liquids, and 
of various metals and alloys. Notes on the latent 
heat of fusion, on the tension of vapours, on the 
heat of chemical action, and on the mechanical 
equivalent of heat, are also included, while these 
are followed by valuable summaries of the results 
of researches on radiant heat, and on the conduct- 
ing power of different materials. 

A variety of notes on the chemistry of iron are 
given in an able contribution, which is followed by 
another on the metallurgy of iron, devoted princi- 
pally to a description of the Siemens regenerative 
furnace, and Mr. Siemens’s process of steel making. 
Light, and its chemical action, form the subjects of 
two very interesting articles, while, lastly, we must 
mention Professor Roscoe’s equally interesting con- 
tribution on spectral analysis. 

We have in the present notice taken but a glance 
at the contents of Mr. Watt’s valuable ‘‘ Supple- 
ment,” but we trust we have said sufficient to show 
that the book forms a worthy appendix to the 
original work, and one which will be heartily wel- 
comed by all possessors of the latter. 














CONVERSAZIONE OF THE SOCIETY OF 
TELEGRAPH ENGINEERS. 

On Thursday the 6th instant, the Society of Telegraph 
Engineers, brought their first session to a close by a con- 
versazione given by their President Dr. C. W. Siemens, 
F.R.S., and which will be long remembered with pleasure 
by those who were present as one of amost successful ré- 
union. 

The meeting was held, by the kind permission of Lord 
Lindsay, Vice President, at his laboratory in Greek-street, 
Soho; the rooms available for the occasion were suitably 
decorated, and the effect on entering was satisfactory in the 
highest degree, while the illuminated motto prepared for 
| the occasion by Mr. Schutz Wilson, (Secretary), stood 
prominently forward: 

The Lords of Lightning we; by land or wave, 
The mystic agent serves us as our slave. 


A very numerous and interesting collection of electrical 








f | 


and telegraphic apparatus was exhibited, but the greatest 
| interest was excited by the huge electro-magnet, the pro- 
| perty of Lord Lindsay, who not only designed it, but had it 
constructed on special principles, more especially for dia- 
magnetic experiments. ‘This electro-magnet is by far the 
| largest yet constructed, and some highly interesting ex- 
periments were shown with it with a reduced electro-motive 
force. 
Lord Lindsay also showed his beautiful specimens of the 
photographs of the late eclipse of the sun, his improved 
spectroscope, a large 20-inch spark induction coil and a 
variety of microscopic and other scientific instruments. 





Mr. R. S. Culley, C.E., Engineer-in-chief of the Post 
Office Telegraph, showed several obsolete forms of tele- 
graph instruments, such as the Cooke and Wheatstone 
Five Needle Telegraph and others; also a complete set 
of the various instruments now in use by, the Post Office, 
embracing the single-needle sounder, Morse ink writer, 
and more especially the Hughes type-printing, and the 
Wheatstone automatic apparatus, which latter attracted 
much attention; several forms of batteries, and the 
galvanometers and testing apparatus used, were also ex- 
hibited. 

Messrs. Siemens Brothers showed their electrical pyro- 
meter and deep-sea thermometer, a field service Morse in- 
strument, dynamo-electric machine for firing fuses, uni- 
versal galvanometer, Stoehrer double marking instru- 
ment, a field service dial telegraph, alternative cur- 
rent key, Indo-European receiving instrument, and also 
a new and compact form of the A B C instrument, which 
is the most complete and perfect of its kind we have yet 
seen. : Mr. Latimer Clark showed an instrument for the 
determination of electric currents in absolute measure, 
while Messrs. Apps exhibited an electrical ship signalling 
arrangement, Gordon’s electrical anemometer, induction 
coils, and a very beautiful set of Geissler tubes, put in 
action by small electro-magnetic engines; these were, 
without exception, the most perfect of the kind we have 
seen exhibited anywhere. 

An A BC instrument, type-printer, a special switch, and 
a bell and tell-tale A B C were shown by Sir CharlesWheat- 
stone, while Captain Colomb, R.N., exhibited his signalling 
apparatus, as used on board her Majesty’s ships; Captain 
Malcolm, R.E., field telegraph instruments, as employed by 
the Royal Engineer Field Telegraph Corps; Mr. George 
Henley, a double-marking printer; and Mr. S. Phillips, 
Jun., a ship and shore-testing arrangement to be employed 
during the paying out of submarine cables ; several plum- 
bago resistances, useful for many experiments where high 
and invariable resistances might be required. 

A curiosity was exhibited comparing submarine tele- 
graphy past and present : a joint in the first Dover cable, 
1850, and one of the present Atlantic cable joints. 

Messrs. Varley showed Jones’s A B C instrument; Varley’s 
regulator ; vacuum lightning protector ; a new pencil writer 
to do away with the dirty effects of printing ink ; this in- 
strument will doubtless be of some advantage if the pencil 
be made of such material as to mark legibly; at’ present 
the mark is too faint to be of great use. Messrs. Waterlow 
exhibited in full action their interesting electro-chemical 
process of printing, and Mr. C. F. Varley exhibited a series 
of batteries of large power connected to a specially con- 
structed condenser by the aid of which most powerful 
disruptive effects were produced. 

Sir William Thomson’s syphon recorder, as used on the 
Falmouth and Lisbon cable, was shown in working order 
by Mr. Gray, and much interest was evinced init; it is a 
beautiful instrument theoretically considered, but for 
practice appears to be complicated, and requires great 
care and attention. A special form of tangent galvanometer 
was also shown by Sir William Thomson. 

Mr. G. E. Preece exhibited samples of submarine cables 
of a very interesting character, as well as some photo- 
graphs of atravelling van and apparatus designed and used 
by him for testing underground cables. The Colmar calcu- 
lating machines were also exhibited, and the facility of 
manipulating them attracted much attention. 

Several other exhibits might be noted; but sufficient 
has been stated to show that an excellent collection of 
electrical apparatus had been brought together, and we need 
only repeat that the soirée was a complete success, 








NOTES FROM GERMANY. 
Bonn, June 4, 1872. 


Fretps Guns AND AMMUNITION. 

Tue Militair Worhenblatt gives an account of the quan- 
tity of field ammunition which was spent by the German 
artillery during the last campaign in France. According 
to it the Prussian artillery, including the Baden and Hesse 
regiments, comprised 79 light, 78 heavy, and 38 horse 
batteries, besides 19 light, and 10 heavy reserve batteries, 
which were only formed after the war was declared—to- 
gether, 224 field batteries, of 6 guns each, or 1344 guns. 
The field guns are of two calibres, the light and heavy, with 
a bore of 8 centimetres, the heavy of 9 centimetres. They 
fired during the whole campaign 267,975 rounds in all, 
which is far less than is generally believed ; the light 
batteries 112,770, the heavy 107,126, and the horse batteries 
48,079 rounds, or each gun fired, on an average, 199 
rounds, of which number each light gun fired 191, each 
heavy, 203, and each horse, 210 on an average. As the 
batteries carry in the ammunition carriage of each 8-centi- 
metre gun 157, and of each 9-centimetre gun 133 rounds, 
they consequently fired, the light guns, 123 per cent; 
the heavy, 153; and the horse, 134 per cent.—that 
is, they had to replenish 23, 53, and 34 per cent. re- 
spectively from the ammunition columns, which followed 
in the wake of the advancing armies. The Bavarian 
artillery consisted of 12 light, 22 heavy, and 2 12- 
pounder batteries, or 216 guns, which spent 56,211 
rounds, or as much as 260 rounds per gun, while the 
Saxons had 48, 8-centimetre guns, and 48, 9-centimetre 
guns, and fired 8007 and 7514 rounds respectively, or 
167 and 157 per each light or heavy gun, or 162 rounds 
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on average. The figures of Wurtemberg are not yet pub- 
lished, but may be estimated at three-fourths of those 
shown by Saxony. Thus the total of ammunition spent 
would be for the whole German field artillery about 
350,000 rounds, and if, allowing one-half to light, and kalf 
to heavy guns, and the weight of light shells to be 9]b., 
that of heavy shells, 15.31b., English, the weight of all 
ammunition fired is equal to 1933 tons, or, out of the 
number of 1728 guns, each gun has, on an average, spent 
1.119 ton of iron shells. 


Uriuisine Trin Scrap. 

At most tin-plate works the unavoidable accumulation of 
scraps is a source of great annoyance, for they are too valu- 
able to be thrown away, and again to utilise the tin has 
been found a very tedious operation. Mr. Adolf Ott, of 
New York, employs a very simple process, which is also in 
use at some German tin-plate works, and may be recom- 
mended. The scraps are placed in large perforated copper 
vessels, and rotated from 30 to 50 minutes in a tank contain- 
ing warm hydrochloric acid, when the tin, lead, and about 
5 per cent. of iron are dissolved; the copper drum is then 
lifted in a tank of water, of alkali, and again of water, 
when the scrap is freed from the metal, and can be sent to 
the puddling furnace, The lead is separated from the solu- 
tion by adding some sulphuric acid, and the tin by plates 
of zinc, which precipitate the latter in a metallic state, so 
that after washing with water, it can be melted and cast 
in blocks. The remaining solution contains chiefly chloride 
of zinc and iron, and is successfully employed as an anti- 
septic for the impregnation of timber for railway sleepers, 
pit props, and other mine timber. 





PRIVATE BILLS IN PARLIAMENT. 

Tus principal feature of interest in the Committee Rooms 
during the past week has been the “ triangular duel,” as it 
is called, and to which we referred in our last issue. In this 
case the Great Southern and Western Railway (Ireland) Bill 
(North Wall Extension), the first of the three — in 
the triangle, was proceeded with. Mr. Valentine Browne, 
the engineer of the Great Southern and Western Railway of 
Treland, stated that he had laid out the branch from the 
Great Southern and Western Railway to make this cor- 
nexion through the Liffey branch of the Midland Company 
at the North Wall, Blackwall, in conjunction with Mr. 
Baker, and Mr. Price, the engineer of the Midland Company. 
This railway is divided into sections. No. 1 railway is the 
main line, commencing by a junction of the Great Western 
Railway, near the Kingsbridge Station, and it thence to 
form a juuction with the Liffey branch of the Midland Great 
Western at a length of 2 miles 4 furlongs 20 yards. The 
Liffey is crossed by a bridge of 110 ft. span, the line passin 
through a portion of the Phenix Park in a tunnel, whic 
has been arranged with the authorities ; the line is then con- 
tinued in + cutting, and approaches the proposed Cattle 
Station. Thestation is about a quarter of a mile from the 
Cattle Market ; the roads leading to-the Cattle Market are 
crossed underneath ; proceeding from that point the line 
joins the Liffy branch of the Great Western Railway. It 

asses under the main line, the canal, and the Liffey branch, 
the Midland Great Western line being made use of for a 
distance of nearly 2 miles. The Liffey branch will bring 
the company into communication with the Midland 
yards, and also with the London and North-Western, 
and also with the Dublin and Drogheda lines. Railway 
No. 2 is 1 furlong 8} chains in length, and leaves the 
Liffey branch, and joins the authori line of the North 
Wall Extension of the Dublin and Drogheda Railway, 
and will give the company access to the po stores of the 
London and North-Western Company, and makes a junction 
with the Dublin and Drogheda Railway, and passing from 
that part to the North Wall, the company’s traffic can go to 
the main line of the Dublin and Drogheda Railway. The 
junction with that line would put the company in connexion 
with the whole of the railways going to the north and the 
north-west of Ireland. There is no difficulty with the Board 
of Trade. Railway No. 3 is 5 furlongs 5 chains in length, 
and commences at a point in Railway No. 2, and proceeds 
to the east end of the North Wall, where it is proposed to 
have an independent station. This railway will start from 
the Dublin and Drogheda Extension; that brings the com- 
pany to that portion of the North Wall where all the steam 

acket —— can come quite independently of the Lon- 

on and North-Western Company. The company will be 
able to accommodate any that come. Upon that branch 
carriages can pass on to the Dublin and Drogheda Railway, 
and be carried on to any point of that line. This point was 
settled upon for a station, because there is deep water there. 
By means of this branch No. 3 traffic arriving from any part 
of England or Scotland in steamers can be taken over the 
Midland and Great Western of Ireland. Railway No. 4 is 
2 furlongs and 1 chain, which leaves Railway No. 3, and 
goes to the East Wall. That is princi | for the embarka- 
tion of cattle and the discharge of nan ‘aking all the four 
lines of railway and the alteration of the road, the estimate 
for the whole, including works, land, and everything is 
246,9327. Mr. Browne observed that the Dublin Port and 
City line was to a great extent the same in direction as his 
line. The worst gradient upon the whole of his system was 
1in 70 for a short distance. His sharpest curve was 12 
chains; that was in the tunnel in the Park; 18 chains is the 
worst curve; that is almost a junction curve joining the 
Liffey Branch. 

The Central Station line is divided into sections. The 
Dubiin Central, among other beauties of engineering in 
this scheme, comes with two lines up a gradient of 1 in 40 
in the middle of Mr. Browne’s platform, joining only one of 
his lines. The train must come with sufficient speed up 
that gradient of 1 in 40 for the whole of it to bebrought on 


Dublin Company must run their whole train on to the plat- 
form before it comes to a state of rest, and that is one very 
serious objection which the Great Southern and Western 
have to this scheme. 

Mr. William Baker, engineer-in-chief of the London and 
North-Western Railway, was examined. He laid out No. 1 
and 2 lines in conjunction with Mr. Browne. He a 
with him as to the estimate. The object in view in getting 
through traffic with the South-Western is well effected by 
the way this line is laid out. With regard to the Central 
Station line, he thought it was one of the most erude lines 
ever laid out. It was only from the unworkable nature of 
one line, and the badness of the other line, that they were 
promoting a line of their own. 

After some further evidence, the case of the Dublin Central 
Station Railway was opened by Mr. Venables, and pro- 
ceeded with. 

The — of the Severn Tunnel Railway Bill was 
proved before the House of Lords Committee, and reported 
with amendments. 








FOREIGN AND COLONIAL NOTES. 
Turkish Railways.—The opening of the Stamboul Railway 
from the Golden Horn at Sirkedji-Iskelissi to Narli-Capou, 
which had been fixed for Monday, May 20, has been adjourned 
for a month. All the details are not yet quite completed, 
but it is now proposed to open the Stamboul line at the same 
time as the extension of the Seven Towers. 


Progress in Otago (N.Z.).—A graving dock which has 
been constructed at Port Chalmers in the province of Otago, 
New Zealand, was formally opened by the provincial super- 
intendent, March 15th. The work of comp eting the Clutha 
section of the Otago Southern Trunk Railway has been let 
to Messrs. Blair and Watson, of Tokomairiro for 13,4797. 
The Duneden and Port Chalmers Railway is making good 
ee A meeting of the men engaged in the Port 
Chalmers tunnel from both sides of the work took place 
rather unexpectedly, March 16th. A drill at first protruded 
through, and at last an opening of about 4 ft. square was 
made, enabling the workpeople from both ends to jump 
through and congratulate each other. The time occupied in 
effecting this ) yong was eight months, work being carried 
on night and day. The excavation throughout was of a 
difficult kind, being through a tough conglomerate rock. 


Another Great American Bridge.—It is proposed to throw 
a bridge across the Hudson, at Poughkeepsie. The structure 
is to be 130 ft. above high water mark, and it is to have five 
spans of 500 ft. each. 


Progress in New Zealand.—The Queensland Government 
proposes to open communications with some company for 
the construction of another cable from Batavia to the mouth 
of the Norman, on a guarantee of interest. It is proposed to 
organize an expedition to examine into the mineral resources 
of Queensland northward of Cardwell. 


Canada Southern Railway.—Work upon this line has so 
far progressed that the grading is completed over the whole 
distance except upon the western 40 miles. It is expected 
that the whole road will be laid with at least a single track 
of steel rails by September 1, and the communication will 
thus be opened between Fort Erie and Trenton. The second 
line of track will be laid down as rapidly as possible after the 
first has been finished, and the line will then be ready for 
running a large number of trains with great rapidity. It is 
proposed to run expresses at the rate of 40 or even 50 miles 
an hour after the rails have become smooth; the grand idea 
of the whole project is, of course, despatch between Chicago 
and New York. A contract for building a bridge across the 
American channel of the river, between Trenton and Grosse 
Isle has been let, and sub-contracts have also been placed 
for materials, &c. It is expected that a branch will be con- 
structed froma point on the Canada Southern to Windsor. 
A line is also to be built from Trenton to Toledo, 


North-Eastern Railway of Victoria.—The first section of 
this line has been opened. The object of the line is to con- 
nect Melbourne with the Murray, the river which forms the 
boundary between Victoria and New South Wales. 


Telegraphy in Victoria.—The Victorian telegraphic ‘de- 
partment has extended its lines to Wallah Wallah, Kilmore 
station, and School House-lane on the North-Eastern Railway 
of Victoria. 


Pennsylvania Railroad.—The profits realised by this vast 
concern have very greatly increased during the last fifteen 
years. In 1856 they amounted to 1,905,626 dols.; in 1861 
to 3,646,938 dols. ; in 1866 to 3,792,974 dols.; and in 1871 
to 6,896,403 dols. Of course the extent and responsibilities 
of the undertaking have also increased during the fifteen 
years. 


A Great Australian Railway.—A company has been 
formed in Adelaide, South Australia, to promote the con- 
struction of a line of railway from Port Augusta to Port 
Darwin, right across the great island continent. Action has 
been taken in the colonial House of Assembly by the Hon. 
Arthur Blyth to obtain a grant of 200,000,000 acres in alter- 
nate blocks along the line as an inducement to British 
capitalists to enter into the undertaking. The managing 
director of the local company formed for the prosecution of 
the enterprise is Mr. R. D. Ross, and the list of shareholders 
comprises the names of several influential colonists. 


An American Pneumatic Despatch Tube.—It is proposed 
to construct a pneumatic despatch tube for conveying 
messages, copy, and printed matter from the capital to the 
Government printing office at Washington. es to 
the contemplated plan, the messages will be placed in hollow 
_——- which, by compressed air, are to be driven through 
the tube with great velocity. 

Deaths at Montreal.—The sanitary condition of Montrea? 
does not appear to be satisfactory, the death rate having been 
recently as high as 52 per 1000. In London proper the 





the level part of the station. For practical working the 


annual death rate is only 21 per 1000. 


a 
The Hoosac Tunnel.—At the commencement of May 
there were 18,971 ft. of the Hoosac Tunnel excavated, viz. 
east end 10,297 ft.; central shaft, 1040 ft.; and west end, 
7684 ft. From these figures, it will be seen, that over three- 
fourths of the entire length of 25,031 ft. have been opened. 


Stecled Wheels.—Mr. W. G. Hamilton, engineer of the 
Ramapo Wheel and Foundry Company, claims to have 
worked out the problem of making chilled car-wheels out of 
non-chilling irons, and at the same time increasing the 
strength of the mixture above that of the most expensive 
charcoal irons. The process consists in part in melting scrap 
steel with the ordinary charge of pig metal in the cupola, 
by which an increase of strength of lem 20 to 50 per cent. 
is om to the metal. Messrs. A. Whitney and Sons, of 
Philadelphia, have been testing the practical utility of value 
of the new me they have made some 15,000 wheels upon 
the system during the last three mouths. 


Queensland Railways.—The Parliament of Queensland 
was opened by the governor, April 16th. His Excellency, in 
his speech, advocated .an extension of railway and tramway 
communication, with a view to facilitating access to districts 
in the colony which at present are difficult of approach. It 
was proposed to continue the southern and western line to 
such a ie of the river near Brisbane as may be deemed 
most advisable. . 


Hobson's Bay.—After months of labour, a Commission ap- 
wrest to inquire into the silting up of Hobson’s Bay, 

ictoria, has brought up areport. Five years since, a pro- 
fessional board was appointed, and the results of its investi- 
gations, which were renewed from time to time, showed that 
the bay in some parts was gradually silting up at the rate of 
about 2.82 in. perannum. The board recommended a com- 
prehensive system of dredging operations, but Parliamentary 
agitation led to the appointment of a commission composed 
exclusively of members of the Victorian House of Assembly, 
and this body professes to have discovered that the silting u 
of the bay is increasing by the foot instead of by the inch, Jn. | 
that the principal cause is an alteration in the course of 
the channel at the mouth of the River Yarra. 








NOTES FROM THE SOUTH-WEST. 

Llwydarth Tin-Plate Works.—A forge, measuring 180 ft. 
+ by ft., has been opened in connexion with these works. 
The forge will necessitate the employment of 70 additional 
men, so that the aggregate number employed will be up- 
wards of 200. The tin works consists now of two mills, but 
a third will be in full operation before the expiration of the 
present month ; after which the company will be able to turn 
out from 1200 to 1500 boxes of tin per week. The new forge 
consists of six puddling, and two balling and re-heating fur- 
naces. The waste heat of the furnaces is conducted under 
four large boilers to generate steam for driving the ma- 
chinery of the mills and forge, by which scheme there is a 
great saving of coal. The machinery in the forge comprises 
one large double-action steam hammer, one 26 in. horizontal 
condensing engine for driving the bar rolls, together with a 
blowing apparatus for the manufacture of charcoal bars. 
The whole has been carried out under the direction of Mr. D. 
Grey, managing partner. 


Aberdare Coal Traffic-—Negociations are in progress, 
with the view of bringing the Aberdare and Merthyr coal 
traffic to Newport, over the Sirhowy and Monmouthshire 
Railways. The gradients of the Pontypool-road route are 
unfavourable for heavy traffic, while from Tredegar Junction 
to Newport, over the Sirhowy and Monmouthshire Railways, 
oe. gradients for the entire distance, are in favour of the 
oad. 


New Iron Works.—Captain Jarvis has taken the premises 
where the old Abermont Iron Works were situated, and also 
the adjoining ground from which the iron ore is obtained. 
The works will soon be in going order. 


Pembroke Dock.—Mr. R. Saunders, who for a considerable 
time has been master shipwright of Pembroke Dockyard, has 
received a similar appointment at the Chatham Dockyard. 


Ilfracombe Railway.—The Ilfracombe Railway, which is 
to be connected with the London and South-Western at 
Barnstaple, is being pushed forward with great zeal, and it 
is believed that the line will be ready for traffic by the latter 
part of the summer of 1873. The contractor is Mr. Taylor, 
who is now finishing the Torrington extension, and he has 
nearly 500 hands employed on the heavy work near 
Braunton. About 200 more men will be thrown on in a day 
or two at the Barnstaple end, where heavy river work, in- 
cluding two bridges and new quays, will have to be done. 
The large quay at Barnstaple is now closed against all 
traffic, and is being taken possession of by the contractor, 
who will have to make a new quay several feet outside the 
existing one before the other two quays are closed. 








Tur Norta-Westery Rartway or Monts Vivz0.—The 
prospectus is issued of the North-Western Railway of Monte 
Video, for the issue of 6000 7 per cent. first mortgage bonds of 
1002. each, issued at 80/., and bearing interest at 8/. 15s. per 
annum. The line is to run from the city and port of Salto to 
the port of Santa Rosa, on the frontier of Brazil, and is 
110 miles in length. By a concession granted in December, 
1870, the Government of Monte Video, guarantees a net 
revenue of 7 per cent. during 40 years on a construction 
capital of 10,0007. a mile, but when the profits shall 
reach 16 per cent. on the capital of 1,100,0007. a re- 
vision of the guarantee may be claimed by the Govern- 
ment. The contractors—Messrs. Clark, Punchard, and 
Curry—have undertaken to complete and stock the line on 
or before 31st December, 1874. the location of the line, the 
large.existing traffic it can command, and the still greater 
business it will encourage and develop, lead the promoters of 
the undertaking to anticipate a large measure of success for 
the railway—an anticipation which is justified by the ex- 
perience gained from other lines already constructed under 





similar circumstances in South America. 
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—_—_———_—_ 
RECENT PATENTS. 


Tux following specifications of completed patents are all 
dated within the year 1871; and that year should be given 
in ordering them, at the annexed prices, from the Great 
Seal Patent Office, Chancery-lane. 

(No. 1163, 1s. 4d.) James Howard, and Edward Tenney 
Bousfield, of Bedford, patent improvements in the construc- 
tive details of the well-known Howard boiler, these improve- 
ments referring to modes of making the joints between the 
horizontal and vertical tubes of each section, and to arrange- 
ment of internal circulating and collecting tubes. — 

(No. 1167, 1s. 4d.)] Johann Ernst Friedrich Lideke, of 
96, New Cross-road, patents “obtaining motive power by 
rotation.” This is but another addition to the long list of 
absurd contrivances which have been given to the world by 
searchers after perpetual motion. 

(No. 1172, 1s. 84.) Thomas Truscott, of Liverpool, 
patents an arrangement of air pump for supplying air to 
submarine divers. It is claimed as one of the chief features 
of this pump, that it will deliver the air free from taint from 
the oil used for lubricating the cylinder, it being stated 
that this lubricating material will lay at the bottom of the 
cylinder, and will not be forced through the delivery ports. 
This statement may be correct to a certain extent, but in- 
asmuch as the pump cylinder is vertical and the lower 
auction valve is fitted in a recess in the bottom cover, we 
should think that the air entering by that valve runs a 
strong chance of becoming tainted by contact with the 
lubricating material draining down to the lowest point. 
There appears to be nothing particularly novel in the details 
of the pump. 

(No. 1183, 8d.) Samuel Oram, of 4, Kempson-road, 
Walham-green, patents an arrangement of vertical multi- 
tubular boiler in which each of the ordinary fine tubes is 
surrounded by a thin circulating tube which extends from 
one tube plate to the other, and which has slots cut through 
it at the top, bottom, and water level. The flue tubes have 
“descending fire tubes” inserted at their upper _ ends, 
these descending tubes being of about half the diameter 
of the ordinary tubes and, the annular space between them 
and the latter being closed up at the top. This boiler 
appears to offer every facility for becoming cheked with 
deposit. 

(No, 1184, 8d.) Francis Weldon, of Kilmorony, Ireland, 
patents some rather ingenious arrangements of lever presses 
for pressing hay, cotten, &c. The annexed sketch shows 
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one arrangement proposed by Captain Weldon. In this 
case the material to be compressed is placed in the box, 
A, this box being fitted with a follower, B, attached to 
the lower ends of the two beams,C D. At their upper 
ends these beams are hinged to other beams, E F, which 
oscillate on centres at their lower ends. It will readily 
be understood that if the upper ends of the beams, E F, 
be drawn apart by the tackle shown, the follower of the 
press will be raised, as shown in the dotted lines, and the 
material to be compressed can then be inserted in the box, 
A. On the other hand, when the tops of the two beams, 
E F, are drawn together by means of the tackle and winches 
provided for that purpose, the follower, B, will be forced 
down ; the intensity of the pressure increasing as the tops 
of the beams, E F, approach each other. Some modifications 
of this arrangement—which might probably be employed 
in many cases—are included in the patent. 

(No, 1199, 6d.) William Morgan Brown, of 13, Rue 
Gaillon, Paris, patents, as the agent of John Goulding, of 
Worcester, U.S., an arrangement of oscillating engine, in 
which each end of the cylinder is furnished with two ports 
or openings on opposite sides, these openings being, as each 
end of the cylinder oscillates up or down, alternately brought 
opposite inlet or exhaust openings formed in faces, between 
which the ends of the cylinder work. The arrangement is 
a most unpromising one. 

(No. 1202, 6d.) William Robert Lake, of Southampton- 
buildings, patents, as the agent of Christopher Coateworth 
Jordeson, of Montreal, an arrangement of combined capstan 
and windlass, the capstan giving motion to a vertical shaft, 
which carries a worm gearing into a worm wheel carried by 
the barrel of a windlass on the deck below. We see no- 
thing particularly novel in this arrangement. 

(No. 1204, 1s.) John Hopkinson, of Normanton, patents 
arrangements for elevating and delivering coals. These 
plans appear to be nothing more than a proposal to dis- 
charge the coals from wagons into a hopper, from which 
they are raised by a series of elevator buckets and delivered 
into a shoot which conducts them to the vessel to be loaded. 

(No. 1223, 8d.) Henry Clarke Ash, of 315c, Oxford- 
street, patents an arrangement of railway van for convey- 
ing perishable articles, such as meat, fruit, &c. This van 





is made with double sides, the interval between the latter 
being packed with a non-conducting material, while pro- 
vision is also made for passing through the van a current of 
air, which is freed from dust by passing it through a suit- 
able filter, and which may also, when desirable, be cooled by 
ca it to traverse the surfaces of a tank containing ice. 

(No. 1280, 10d.) William Hughes, of Manchester, 
patents, as the agent of Charles Hughes, of Cuba, forms of 
valves for spreading the water in jet or surface condensers, 
these valves being in some cases arranged so that the water 
flows out between the valve and its seat in an annular sheet, 
which is broken up into spray by a perforated disc, while 
in some cases the condenser is also surrounded by a tank 
into which there flows down water which is distributed over 
the upper surface of the condenser by a ring jet. 

(No. 1283, 4d.) Thomas Frederick Henley, of 56, St. 
George’s-square, Pimlico, patents the employment of me- 
chanical pressure for extracting the fluid from the solid 
portions of meat and fish in a raw state, the fluid portion 
thus extracted being subsequently concentrated by evapo- 
ration, or otherwise treated, while the desiccated meat may 
have a certain proportion of salt added to it, and may be 
packed in tins in the usual way. Excellent results have been 
obtained by this process, and it is about to be carried out on 
a large scale. ° 

(No. 1238, 8d.) Eugene George Bartholomew, of Frede- 
rick ‘Street, tHampstead-road, patents an. arrangement of 
electric signalling apparatus, of which the chief features 
are that means are provided for increasing the power of 
line currents by the .employment of.a local battery and a 
subsidiary armature or needle arranged in connexion with 
the main coil or electro-magnet, while the contact with the 
local battery is broken by the main needle or armature. 

(No. 1240, 1s.) Henry Davis Haskold, of Cuiderford, 
and John Emanuel Winspear, of Kingston-upon-Hull, 
patents a form of surveying instrument for carrying out 
underground and other surveys, which appears to possess 
several good points, but which we cannot describe briefly. 

(No. 1248, 1s. 2d.) _ Henry Chance, of Oldbury, patents, 
as a communication from Junius Gridley, of New York, 
arrangements of retorts for concentrating sulphuric acid. 
The peculiarity of the arrangements consists in the process 
of concentration being made continuous, the dilute acid, as 
its concentration progresses, being made to pass through a 
series of connected retorts or vessels, the dilute acid enter- 
ing at one end of. the apparatus, and being delivered in a 
concentrated state at the other. 

(No. 1245, 8d.) William- Naylor, of Mildmay Park, 
patents the arrangement of railway brakes and machinery 
for actuating them, illustrated and described by us on page 
65 of the present volume. 

(No. 1246, 10d.) John Barraclough Fell, of Spark 
Bridge, near Ulverstone, patents an unpromising mode of 
constructing narrow-gauge railways, the lines of rail, in- 
stead of being laid in the usual way being supported by a 
series of posts at some height above the ground level, and 
side rails being provided, against which guide wheels, fitted 
to the vehicles and carried by vertical axes, work. The 
patent includes arrangements of turntables, switches, &., 
suitable to such a line. 

(No. 1247, 6d.) George Warsop, of 76, Royal-terrace, 
Queen’s-walk, Nottingham, patents a convenient form of 


adjustable pipe wrench, the construction of which will be 
readily understood from the annexed sketch. 

(No. 1252, 8d.) William Edward Newton, of 66, Chan- 
cery-lane, patents, as the agent of Fordyce Almon Allen 
and Charles Herman Allen, of Mansfield, U.S., arrangements 
of weighing machines, in which the indicator scales are so 
arranged as to show the price of the article weighed at any 
rate per pound. 

(No, 1255, 8d.) Stiltman Boyd Allen, of Massachusetts, 
U.S., patents the arrangement of steam engine governor 
illustrated and described by us on page 284 of our last 
volume. 








Spanisu Iron Minerats.—Advices from ay report a 
resumption of working operations in the Bilboa ironstone 
mines. This intelligence has been gladly received in France 
and Belgium, as Spanish iron minerals now find considerable 
favour with French and Belgian ironmasters. 





NOTES FROM PARIS. 
Paris, June 10, 1872. 
Tre Matcn Monopoty. 


Monopo ry threatens to absorb another French industry 
—the manufacture of matches. We have already alluded 
to the difficulties which the Administration encountered in 
adjusting the duties on matches, established in principle by 
a recentlaw. The Minister of Finance finds now no happier 
solution of the difficulty than the appropriation of the 
manufacture by the State. He has just proposed to the 
Finance Commission to add this new industry to those 
which the Government already own. 

We need not point out the inconvenience of such a 
measure. We shall buy bad matches at a high price. In- 
stead of the great variety which commerce now offers to 
consumers, we shall have only official matches. This in- 
dustry, which day by day progresses, which utilises the re- 
sources of chemistry, and mechanics, which calls in the aid 
of several other industries, such as the manufacture of 
stearine, paper, lithography, printing, &c., will fall into 
stolidity and stagnation. Instead of having on all sides an 
object which enters into the necessities of every-day life, we 
shall have to buy it when and where it pleases the Govern- 
ment. Moreover, the spirit of invention will not stop satis- 
fied without perfecting some other means of obtaining fire, 
and then becoming independent of the proposed Government 
monopoly. 

MANOMETER For HicH Pressures. 


A recent. number of the Annales Industrielles gives a de- 
scription of a new kind of gauge for high pressures. It is 
based upon the principle of the complete transmission of 
pressure-in liquids, and is composed of a small cylindrical 
rod, working vertically through an hydraulic packing, and 
receiving at the end, the pressure it is intended to measure. 
The base of this piston bears against a thin circular plate of 
india-rubber, held at its circumference by two bolts, and 
which forms the upper side of a round and flat vessel filled 
with mercury. The. stroke of the piston is very small, in 
order that there may be no loss by friction against the 
packing leather, and no sensible variation from the’ displace- 
ment of the level of the mercury in the vessél. If we sup- 
pose, in a point in this vessel, a vertical tube, open at both 
ends, the mercury displaced ‘by the slight movement of the 
membrane will rise more or less in the tube. © 

Such a gauge can be graduated with comparing it with 
a standard gauge; all that is necessary to know being the 
proportion between the area of the piston and of. the 
membrane. 

This high pressure gauge was designed by M. Desgoffe ; 
but it must be remembered that a somewhat similar ar- 
rangement was proposed by M. Galy-Cazalat, and applied 
to the construction of gauges for locomotives and for hy- 
draulic presses. It consisted of a vessel of mercury, of 
which the base was formed of a membrane of india-rubber, 
and on which was placed a glass tube. The pressure was 
exerted by a very small piston placed beneath the appa- 
ratus. These gauges worked well on locumotives, but the 
mercury was exposed to frequent shocks, which displaced 
it in the tube; a special arrangement was, bowever, schemed 
to obviate this inconvenience. 


Tue Soctretry or Crvit ENGINeErs. 


On Friday last the inauguration of the new house of the 
Civil Engineers’ Society in Paris, took place. The building, 
of elegant design and much architectural pretension, is 
situated between the Rue Bergére and the Boulevard 
Montmartre. ‘The meeting was attended by more than 
200 engineers, and was presided over by M. E. Flachat, 
honorary president of the Society, and so well-known by his 
works throughout Europe. In an address warmly applauded, 
M. Flachat describes, in concise and well chosen language, 
the duties of an engineer. M. E. Muller, president for 
the year than spoke, and reviewed the history of the Society 
since its formation in 1848. We shall take an early oppor- 
tunity of recording the salient points of both their speeches, 
which were received with much favour by the meeting. 


Ramway LiaBi.ities. 


Some time since we alluded to the trial and sentence to a 
month’s imprisonment of M. Audibert, director of the Paris, 
Lyons, and Mediterranean Railway, on account of the acci- 
dent which happened on September 16, 1871, on that line. 
M. Audibert appealed against the judgment. We see to- 
day, in the Railway Journal, that the court, after careful in- 
vestigation in the cause of the accident, has come to the 
conclusion that it was due neither to imprudence, nor 
want of precaution, directly or indirectly, on the part of M. 
Audibert. The sentence has therefore been annulled. 


Warter-Leve. Inpicator, 


M. Plaudié, an engineer in Imphy, has designed a new 
water-level indicator for vertical boilers, in which the 
water stands from 20ft. to 25 ft. above the ground, and 
which is consequently difficult to observe directly. He 
obtains the indications of the level at a convenient height 
by the difference in pressure of two liquid columns, the one 
having a fixed height, and the other being variable, accord- 
ing to the change of level in the boiler. These differences 
in the pressure are indicated by the movement of a mer- 
curial column inclosed in a UJ tube, which communicates 
at each end with one of the tubes just mentioned. This 
apparatus works very well in the shops at Seraing, and 
other establishments. 
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THE EFFLUX OF ELASTIC FLUIDS. 
. Po = Eprror oF eee. iste 
Srr,—1. ing to L e 356, of m r 
in Exerwaanive of May 24th, the wong of the valies 


ofor the first 16 experiments in Table 1 is 1.055, of which 


the reciprocal is .948, that is to say, on the average, the ex- 
perimental quantities were .948 times the theoretical ones, 
and therefore if the structure of the formule is correct, the 
theoretical coefficient k=318 should be multiplied by .948 to 
give the experimental coefficient kz=301.5, but in my letter 
published in _ journal of May 3rd, I stated that this co- 
efficient was 301, which was the result of having then taken 
a less accurate method of determining it. ; 
2. If we substitute k*=301.5 for k=318 in the formule in 
paragraph 21, pene 856, or which is the same thing, multiply 


those formule by .948 we yet: 
Rule A ... ws QS=/5.28 (pi Po) 
RuleB ... eve Ql= 40.94 

8. In Table III. the column Q,;is calculated by the above 
formule ; the first three columns are taken from Table 1, the 
first being the number of the experiment, the second the 
absolute outer pressure, and the third the experimental weight 
discharged per minute per square inch section of the smallest 

rt of the nozzle, and the fifth column is the third divided 
S the fourth. 











Tasts III. 
Number Po | Qz Qf Qzr—-Of 
| 
1 17 40.77 40.94 -996 
2 18 40.85 Si -998 
3 19 41.16 1.005 
20 
4 | 2 40.77 -996 
5 22 41.06 oes 1.003 
6 23 41.00 40.93 1.002 
7 24 40.85 40.86 1.000 
8 25 40.75 40.70 -997 
9 26 40.31 40.45 -997 
10 27 40.00 40.13 -997 
28 ene 89.71 
11 29 39.29 89.21 1,002 
12 30 88.61 88.60 1.000 
13 81 87.94 37.88 1,002 
14 83 36.03 36.22 995 
15 35 34.25 34.06 1.006 
16 37 31.44 31.31 1.004 
17 39 28.30 27.84 1.017 
18 41 22.85 33.31 .980 














4, It will be observed that the experimental column shows 
a continuous decrease from the fifth experiment, but this 
must be to some extent accidental, for the gradations are so 
small that I am quite certain my arrangements were not 
sufficiently delicate to justify the founding of an argument 
on this particular circumstance, unless it had been the result 
of a long series of experiments, for which I ‘could not spare 
the time. 

5. But we shall get more reliable evidence on the subject 
by an inspection of the annexed diagram, in which the curve 
BCD E is formed by making the vertical distance of the 
horizontal lines from the line A B represent the excess of the 
outer pressure above 17 lb. per square inch, and making the 
horizontal distances along those lines from A E to the curve 
proportional to Q ras given in Table III. for the corresponding 
outer pressures. The numbers along the vertical lines are 
the eae outer pressures, and the numbers along the 
curve are the number of the experiments. The experimental 
quantities are shown by dots connected together by thin 
straight lines. 

6. Of the first 16 experiments only two are as much as 
stoth more or less than the quantities shown by the curve, 
and, as will be seen by the diagram, the experimental line 
repeatedly crosses the curve. ‘The average ratios of the 17th 
and 18th experiments are exactly the average of the other 
16, but for reasons already given I consider that to be of the 
nature of an accident. On the other hand, taking this set of 
experiments as a whole it appears to me absurd to s of 
the close approzimation of the theorétical and expérimental 





results as being accidental, except in the sense, that when a 
marksman hits the nine times in succession, and hits 
the bull’s eye at the tenth, he may be said to have done so 
by accident. i 3 

7. One point which I consider important in reference to 
these experiments is that they have so fully confirmed my 
former experiments as to prove that all the objections made 
to the principle on which they were made were groundless, 
and that, therefore, the relative and actual quantities of 
steam that will be discharged under given circumstances can 
now be easily ascertained experimentally for all pressures of 
more than two atmospheres, and I think that wi regard to 
the question of the equality of the discharge into all external 
pressures which are less than about half inner I am now 


quite justified in combining the evi 1 L by the 

ter delicacy and detail of these later ts, with that 
me from the greater range of the former, where with a 
boiler pressure of 45 Ib. above the a here, I lowered the 


outer pressure in one case from 16 lb. above the atmosphere 
to 41b. below it, and in another from 12 1b. above to 8 Ib. 
below it, thus making a reduction of 20 Ib. in each case with 
no appreciable difference in the discharge or the former case, 
and in the latter an apparent experimental increase of only 
3 per cent., which was due, I believe, to leakage from the 
outer ure chamber with the higher outer pressure. 

8. I shall now refer to experiments in which the outer 
pressure was uniformly 3} Ib. above that of the atmosphere, 


or 18 Ib. absolute, and the inner pressure was varied between 
354 Ib., and 114 Ib. above the atmosphere, or 50 Ib. and 26 lb. 
absolute. 
































Tasier IV. 

No. |P,—Aj| P, H I F = Qz 
1 854 50 1198 654 | 148 824 | 45.18 
2 334 48 1197.6 | 65 1444 794 | 43.41 

314 46 1196.7} ... ‘ihe ad 41.66 

3 294 44 1196 65% iset 73 39.92 
4 274 42 1195.6 | 654 | 135 704 | 38.11 
5 254 40 1194.2 | 65 134} 67 36.61 
6 234 88 1193.38.| 65 130 64 34.76 
7 214 36 1192.4 | 65% | 127 614 | 33.06 
8 19} 34 1191.6 | 66 124 68 81.24 
9 174 82 1190.8 | 66% | 121} 544 | 29.31 
10 15. 30 1189.6 | 654 | 116 504 | 27.05 
11 i3t 28 1188.3 | 664 | 113 464 | 24.87 
12 114 26 1187.1 | 66 108 42 22.38 

| 





9. Table IV. gives the results of those experiments. The first 
column is the number of the experiment; the second, the 
pressure above the atmosphere ; the third, the absolute pres- 
sure; the fourth, total heat of steam at that pressure; the 
fifth and sixth are the initial and final temperature of the 
bucket of water ; the seventh is the degrees of heat imparted 
to the water ; and the eighth is the weight of steam discharged 
per square inch per minute calculated as already explained. 

10. The mouthpiece was the same as that used for the ex- 
periments in Table I., the diameter of go part being 
#ths of an inch, and its area =.1105 in. ti weight of water 
a into the bucket for each experiment: was 1234 lb. making 

= 1234+ 3} =127, and the duration of each experiment was 
exactly two minutes. These particulars 4 the weight dis- 
charged per square inch per minute Q, ~ : 

By an oversight no experiment was made at 46 lb. pressure, 
and what is given in the third line is the mean between the 
second and fourth, but otherwise the variation between the 
pressures of each experiment is exactly 2 lb. 

11. For the purpose of more readily comparing the results 
of these experiments with those given in Table I., and with 
my former experiments, I shall for the present continue to 
assume the correctness of the tables of the density of steam 
which make the specific volume about equal to 20000 divided 
by the pressure in the .916 ag 


12. If we substitute 2000° for 5, and 301.6 for & in the 


equations, in paragrap! '18 and 19, page 356 of EncinuEr- 
1n@ of May 24th, where we have Rule A; Q=k/Z o(Ps *-° 2) 
D. 21% 








and Rule B; =a], 
2-%b, 








We get Rule A; Q/=2.13154/20 (P1=Po) 


Rule B; Q’=1.066 p,-™* 
also substituting 18 for p, which is constant for the experi- 


r . p,—18 
ments in Table IV. gives us, RuleA; Qs=9.0424/ p, 




















Tas V. 

Number. P, Qe Qf Qe- 
1 50 45.18 45.22 -999 
2 48 48.41 43.49 -998 

46 41.66 41.75 
8 44 39.92 40.01 .998 
4 42 88.11 88.27 996 
5 40 36.61 36.53 1.002 
6 38 84.75 84.77 1,000 
7 36 83.06 83.01 1,001 
8 34 31.24 81.21 1.001 
9 32 29.31 29.26 1,001 
10 80 27.05 27.16 995 
1l 28 24.87 24.86 1.000 
12 26 22.38 22.26 1.006 











Reference to Results Shown by Diagram. 














Curve BC D E showing 
discharge of steam at(Curve A;B’C’ showing dis- 
45 lb. total pressure into} charge of steam at varying 
recipient pressures vary-| pressures into a recipient 
ing from 45 to 17 1b. perf pressure of 18 Ib. total. 
square inch. 
3 is 21S 
8 z Discharge. 3 2 gi Discharge. 
a oc 4 Ff g 
2. |S 4) 9 are 
6 |g $| ag 
3 |), By By 13] ae y | By. 
3 3 formuls.| experi- | $% |formule.| experi- 
Zi ment. | 7% | ment. 
Ib. Ib. 
117) 40.94 40.77 1] 50 45.22 45.18 
2 |18) 40.94 40.85 2) 48 43.49 43.41 
3 |19) 40.94 41.16 3] 4 40.01 39.92 
20) 40.94 4| 42 88.27 88.11 
4 |21) 40.94 40.77 5| 40 86.53 36.61 
5 |22) 40.94 41.06 6| 38 84.77 35.75 
6 |23| 40.33 41.00 7 | 86 33.01 33.06 
7 |24) 40.86 40,85 8| 34 31.21 81.24 
8 |25) 40.70 40.57 9| 32 29.26 29.31 
9 |26) 40.44 40.31 | 10 | 30 27.16 27.05 
10 |27| 40,13 40.00 | 11 | 28 24.86 | 24.87 
28| 389.70 12 | 26 22.26 22.38 
11 {29} 39.20 89.29 
12 |30) 38.59 88.61 
13 |31| 37.88 87.94 
14 |33) 86.12 85.97 
15 |35| 385.05 34.25 
16 |37| 31.82 81.44 
17 |39) 27.88 28.30 
18 |41| 23.30 22.85 
































13. In Table V. the column Q/'is calculated by the pre- 
ceding formulw, Rule B being used for the first six experi- 
ments in which P, is above 36—that is, more than twice P, 
and Rule A for the other half of the experiments. The first 
column is the number of the experiment; the second the 
absolute pressure; the third the experimental dischar, 
taken from Table IV.; and the fifth is the third divided by 
the one-fourth. 

14. In the annexed diagram the curve A B/C’ illustrates 
these experiments and theoretical results. The curve is formed 
from the formule given in pane 12. The vertical height 
of any point in the curve above the line, A D ts the 
excess of the inner pressure above 18)b., and its horizontal 
distance from A E is proportional to the weight discharged 
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per square inch per minute by formula. The numbers along 
the vertical lines are the absolute pressures; the numbers 
along the curves are the number of the experiment. : 

15. When the diagram herewith sent is reduced to suit 
your columns, it will hardly be possible to distinguish the 
difference between the experimental line and the curve, ex- 
cept in one or two places; the greatest deviation, excepting 
the twelfth, is in the fourth and tenth experiments, where 
the experimental result is ;},th part inside the curve—that 
is to say, in the ratio of one ounce to 161b.; the third is 


about an ounce in } cwt. below; and the fifth about the | p 


same amount above the weight indicated by the curve, and 
all the others are much nearer the curve. It will be ob- 
served that from 501b. down to 36 1b. the curve is hardly 
distinguishable from a straight line. 

16. Within the range of my experiments the effect of 
using the specific volume of steam as ascertained by Fair- 
bairn’s experiments is practically to decrease my coefficient, 
k. With regard to the experiments in Table I, it is entirely 
so, but with those of Table IV. it slightly alters the curve, 
for Fairbairn does not make the density of steam at dif- 
ferent pressures proportional to any power of the pressure. 
Reducing the value of k from 301.5 to 289.6, which is .91 of 
my theoretical coefficient, practically makes all the alteration 
requisite in my formule within the range of my experi- 
ments. I shall now conclude, as — in a former letter, 
by some remarks on what is called the reactive force during 
the discharge of fluids, but, more properly, the di ging 


force. 
17. To the side of a cistern let there be fitted a nozzle of 
the exact form that a liquid takes when being di 


through a plain orifice in a thin plate, and suppose this sha 
to bes conic frustum, which ity nearly is. I none 
first, that I do not select the form of liquid vena contracta 


as being the form that must necessarily give the at ged 
discharge through a given opening; in fact, I should be 
more correct in saying that it cannot be so; it is simply the 
best form the liquid can take under the adverse circumstance 
of having to flow past sharp edges; but this does not affect 
the question in hand. 

18. If the cistern is filled with a fluid at a given pressure 
then if the nozzle is plugged up the horizontal pressure on 
all parts of the cistern is e, but when the plug is with- 
drawn a portion of the pressure which was previously actin 
on the cistern begins to be employed in discharging the uid 
and we may divide this force into three parts ; first, there is 
in all cases the force due to the sectional area of the plug 
multiplied by the given pressure, then there is the force due 
to a diminution of pressure on the sides of the conic frustum, 
and, lastly, there is the force due to a diminution of pressure 
on the sides of the cistern round the orifice. 

19. With liquids the first portion of the discharging force 
is equal to the sectional area of the plug multiplied by the 
given pressure ; the second is equal to,{;th area of the plug 
multiplied by the given pressure, and the third to y4;th area of 
plug multiplied by given pressure, the whole being equal to 
twice the sectional area of the plug multiplied by the given 
pressure. These quantities are given in round numbers 
sufficiently accurate for the purpose in view. 

20. With gases the first portion is the same as in the case 
of liquids, and the sum of the other two, was, until Mr. Wilson 
made his experiments, a perfectly unknown quantity, except- 
ing in so far as my experiments showed that in cases of large 
differences of pressure it was a mere shadow of what takes 
place in the case of liquids. Mr. Wilson’s experiments ought 
to show exactly how much that sum is, but I have not at 
present studied the matter. The greatest increase of dis- 
charge of steam I have been able to discover with large diffe- 
rences of pressure by using a bell-mouth shaped nozzle in 
place of an orifice in a thin plate has been about 10 per cent. 
whereas with liquids it is 60 per cent. 

21. In estimating the discharging force of gases, we must 
evidently, in all cases, take first the sectional area of the 
smallest part of the nozzle multiplied by the difference of 
pressure inside and out, and add to this the unknown quan- 
tity referred to in the preceding paragraph. 

2. Now if it be a fact, which I can hardly see, that any 
one can now dispute that the discharge of steam is not 
affected by lowering the outer pressure below about half the 
inner pressure, then the pressure in the nozzle cannot be re- 
duced by lowering the outer pressure below that point, and 
this I clearly proved by direct experiments, in which I 
lowered the outer pressure from 12 1b. above the atmosphere 
to 5b. below it, without lowering the pressure perceptibly 
in several portions of a tube about 3 in. Se X 

23. Let ez=the unknown quantity saieesed to in paragraph 
20, then if the pressure in the nozzle is not decreased by , 
creasing the outer pressure below a given proportion to the 
inner pressure, neither can x be increased thereby, and the 
discharging force will therefore be increased by exactly the 
area of the smallest part of the orifice multiplied by the de- 
crement of the pressure. By the same process of reasoning 
it can be shown that with a constant outer pressure, if the 
inner pressure is increased above about double the outer 
pressure, the increase of x will be r A times the increment of 
the inner pressure, in which r is a constant quantity, and the 
increase of the discharging force will be (r+1) A times the 
increment of the pressure. 

24, If the whole reason of the experimental discharge of 
steam being only .91 of my theoretical quantity, is the small- 
ness of the discharging force as compared with that of a liquid, 
and if the density of steam in the orifice is that assumed by 
my theory, then the discharging force, being proportional to 
the square of the discharge, would be .91? =.83 of, or 3th less 
than, my theoretical discharging force. 

25, All this reduction of jth is inevitably taken off that 


uids, is half of the whole discharging force, and by my 
theory for gases, is assumed to be the same as in the case of 
liquids, when the inner pressure is not more than twice the 
ny = ath ¢ aa * aye ; oe the half, which would 
make c= —P,),org¢of P,, when P, is twice P,, 
and also for higher inner pressures. ; . 


pet of the discharging force, represented by x, which, with | 
iq 











26. These considerations make the discharging force of 
steam of more than two atmospheres into one equal to the 
sectional area of the smallest part of the nozzle, multiplied 
by the total difference of pressure plus jrd of the absolute 
inner pressure, and the increments of the discharging force 
for inner pressures of more than twice the outer would be 
1} times the increments of the pressure, and on_ these 
principles I gave in Exorseerine, of May 15th, and 22nd, 
page, 172 and 201, a rule for the reactive force when discharg- 
ing steam into the atmosphere from 30 to 100 lb. absolute 
ressure. 

27. It remains to be ascertained why the results of my 
rule and those of Mr. Wilson’s experiments differ as they do, 
and I may have something to oy on this by-and-bye. 

o 


Rosert D. Narrer. 
Glasgow, June 7, 1872. 


INTERNATIONAL COMMUNICATION, 

Tue English Mechanics’ Scientific and Mechanical Society 
of Manchester held its first monthly meeting of the current 
half year on Wednesday last, Mr. Elliott presiding. 

The Vice-President of the Society, Mr. A. Tolhausen, read 
a paper “ On the pro Channel Transits,” in the course 
of which he briefly ibed the eight different schemes 
brought before the public to improve the international com- 
munication. 








and a company has already been formed, with its first object 
to make a short driftway under the sea, in order to ascertain 
whether a tunnel of sufficient dimensions can be made through 
the lower chalk which connects the two countries underneath 
the Channel; the engineers of this undertaking, Mr. 
Hawkshaw, Mr. Brunlees, M. Thome de Gamond, and Mr. 
William Low, from some experiments made recently, con- 
elude that this can be done comparatively easy. The capital 
of the nt company, 30,000/., has been eagnene A sub- 
scribed for the experiment, and, if ful, the interests of 
the present company will be transferred to a larger one. 

The interest on capital expended on this project was esti- 
mated at 20001. per day, and the working expenses of the 
26 miles of railway would at least be 3007. per diem. 

Another plan of bridging the straits, was to fix strong piers 
of iron and concrete, and then to connect them. The plan 
of M. Mattier, exhibited in the French annexe of the Inter- 
national Exhibition, suggests the construction of a series of 
large-based conical piles, each resting on a rubble bed and 
sixteen large artificial stone blocks, 33 yds. x5 yds.x44 yds. 
thick each, which are to be floated over and then sunk upon 
the rubble, leaving the interstices to be filled with rubble, 
so that the whole would form a solid circular base, 335 ft. 
at base and 326 ft. in height, the submerged part consisting 
of a sheet-iron structure, somewhat resembling a gasometer. 
Each of these monoliths contain 250,000 cubic metres, and 
weigh 600,000 tons, and the spaces would be spanned by 
tubular bridges 550 yds. long. The bridge itself consists of 
a tube 33 ft. in diameter, constructed of rivetted wréught- 
iron plates 2 in. thick, and braced with tubular work, the 
whole length being made in two pieces. M. Mattier intends 
this monstrous bridge both for steam and ordinary traffic, 
and estimates the whole at 12,000,000/. Coming to ferry 
schemes, we find the foremost to be the well-known proposal 
of Mr. John Fowler, involving the construction of large 
steamers to carry the whole trains across the straits, and 
land them safely at the opposite shore, the advantages 
claimed for this scheme were increased speed and comfort, 
and safe transfer of freight. 

The rest of the paper was devoted to the laudation of Mr. 
Evan Leigh’s ferry scheme, and at its conclusion the usual 
vote of thanks was passed to Mr. Tolhausen. 











CHESTERFIELD AND DERBYSHIRE IN- 
STITUTE OF MINING, CIVIL, AND 
MECHANICAL ENGINEERS. 

ANNUAL MERTING. 

A FORTNIGHT since the annual meeting (the first) of the 
above Institute was held in the Assembly Rooms, Chesterfield. 
The attendance of members was large, amongst those present 
being Lord Edward Cavendish (chairman) ; F. Swanwick, 
Esq. ; G. Crompton, Esq. ; Charles Binns, Esq. (Clay Cross) ; 
T. Evans (Government Inspector); J. P. Jackson, Esq. 
(Clay Cross); J. Ward (Wingerworth Coal Company) ; W. 
Howe (Clay Cross); Captain Jackson, and a number of 
gentlemen professionally, and otherwise, interested in the 
mining, &c., enterprises of the district. 

The noble President, in opening the meeting, remarked that 
that mh | held their first annual meeting, their [first 
having been held about a year ago. In reviewing the origin 
and growth of the Institute, he said a few gentlemen who 
take great interest in mining affairs, and who had noted the 
very large number of undertakings of this description which 
are carried on in the district, and who require a great amount 
of engineering skill and science, thought that it would be 
useful if an Institute could be established of the kind so 
successfully carried out in the mining districts of South 
Yorkshire, Lancashire, South Wales, and elsewhere. They 
discussed the matter, and the result was that the Institution 
was launched last July. Beginning with something like 90 
members they now numbered some 160, and there was, he 
was glad to hear from Mr. Howard (the secretary), every 
likelihood that the number would reach 300 ultimately. They 
had therefore, every reason to be satisfied, the Institute 
being, they were convinced, a public necessity. During the 
year some valuable papers had been read—Mr. Bromley’s on 
** Hydraulic Machines in Mines,” and Mr. R. Howe’s on the 
“ Guibal Fan at Staveley.” In his opinion it greatly en- 
hanced the value of the papers if they were subjected to such 





keen and useful criticism. peal bo sean mae died to heer each 
was the case at the last quarterly meeting. ere were three 
other papers waiting discussion, and when he saw the number 
of gentlemen who had joined the Institute—men of ex- 
perience in mechanical and engineering science—there was 
no reason to doubt that materials for discussion would be 
provided, and the Institution would continue to progress. 

The statement of accounts and report were next read and 
adopted. In the report reference was made to the Stephen- 
son Memorial Hall, relative to which the Council expressed 
a hope that the time would shortly arrive when the design 
would be carried out. An interesting discussion ensued on 
Mr. Birkbeck’s paper (read at a previous —- on * Ma- 
chinery for Washing Coal,” in which Messrs. Howe, jun., 
Bell, Swanwick, and Lewis took = In answer to a query, 
Mr. Birkbeck stated that he did not recommend that the 
coal should be ground before being washed, nor did he think 
it would be better for the coke. About 34 lb. of water would 
be used to each pound of coal washed. A vote of thanks was 
unanimously awarded to Mr. Birkbeck for his paper. 

A discussion on Mr. Grafton Jones’s “ Patent Hydraulic 
Wedge,” and MeDermott’s Rock “ Perforator,” followed. 

Mr. J. P. Jackson (Clay-cross), expressed his approval of 
that machine. They had two sets of them in use at Clay- 
cross, and found them particularly useful for “‘ ripping.” He 


hardly thought they were so successful when applied to soft 
coal, but with that exception they were very eis 
tle 


Mr, Houghton (Eastwood Colliery), considered them of lit 
value for soft coal, and not or complete in their action. 
Mr. Bell seid several satisfactory experiments had been made 
in Staffordshire. Mr. Wright (on behalf of Mr. Martin, of 
Babbington Collieries), next read an interesting paper on the 
future of mining Institutes, which contended that the only 
ois Bie of mining engineering should be local 
mining itutes and not Government inspectors. Local 
schools of mining were also advocated. 

At the request of the president, Mr. Stewart, Fellow of 
Trinity College Cambridge, delivered an able and tellin 

ddress on the question of higher education. He attribu 

the failure of the attempts at higher scientific education to 
the absence of properly qualified teachers. . Swanwick 
moved a vote of thanks, and Mr. Charles Binns, in seconding 
the motion, stated that he had some years ago attempted 
with Mr. Tremenheare to carry out the idea of colleges, 
but they found, after having spent two years in examining 
the matter, that it would cost 60,000/. to carry out the scheme. 
This concluded the busi of the ting, In the evening 
the dinner took place at the Angel Hotel; Lord Edward 
Cavendish inthe chair, when the usual loyal, and various 
toasts pertinent to the occasion, were disposed of, 














American Society or Crvin Excingers.—This society, 
which numbers upwards of 200 leading representatives of the 
engineering profession! in the United States, its 
annual convention at Chicago, June 5. 





New Dry Docks, Dunpzz.—The orders for the entire 
pumping machinery for these new docks have been placed by 
the commissioners in the hands of Messrs. Gwynne and Co., 
engineers, Essex-street Works, Strand, London; this is the 
thirtieth dry dock this firm has supplied with pumping 
engines. Gwynne and Co.’s works are well filled with orders 
for pumping engines, many of them of large dimensions, also 
with turbines, boilers, steam engines, &c. They are also 
constructing a large number of gas exhausting engines, 
including two of the largest in the world, for a London 
company. During the present season they have supplied 
heavy orders for irrigation machinery, and have been working 
overtime for many months past to meet the demands 
made on them. 





Tae Screw Stz4MER Jose BaRro.—-On the 5th inst. a very 
successful trial trip was run with the screw steamship Jose 
Baro,.the fastest yet produced on the river Wear. This 
vessel was built and engined by Messrs. Oswald and Co., for 
the Havana passenger and mail service, under the immediate 
superintendence of Captain J. Mars, representative of the 
owners in England. The general particulars of the vessel 
are as follows:—Length between perpendiculars, 230 ft. ; 
breadth, 32 ft.; depth in hold, 22 ft.; registered tonnage, 
1250; classification, 18 years Red Liverpool Registry. She 
is fitted out in a most complete and handsome manner, for 
the accommodation of about 90 first and 30 second-class pas- 
sengers—the first class state rooms being fitted in between 
deck aft with passages between each and all round the ship's 
side, so as to secure the greatest amount of ventilation. The 
dining and ladies’ saloons are in a capacious deck-house att, 
beautifully fitted internally; the side of the house being 
handsomely panelled and fitted with stained glass windows 
and covered by a verandah deck, making a commodious and 
comfortable promenade in all weathers. The fittings include 
Gisborne’s telegraph to helmsman and engine room, and 
other improved appliances for the efficient working of the 
vessel. The engines of the Jose Baro, which were also con- 
structed by Messrs. Oswald and Co., are of the inverted com- 
pound, surface condensing type, the cylinders being 35 and 
66 in. respectively in diameter, and each having a stroke of 
8 ft. On trial the engines gave every satisfaction, running 
with perfect smoothness, and without any signs of hot bear- 
ings. ‘Ihe boilers, two in number, are very large for the size 
of engine, and during the trial made abundance of steam 
under easy firing. ‘They are fitted with an arrangement 
recently adopted: by Messrs. Oswald for preventing the water, 
in the event of the boilers priming, from reaching the cylin- 
ders, thus preventing the accidents so liable to occur from 
this source. ‘The machinery, as a whole, has been built from 
Messrs. Oswald’s latest designs, and is got up with more than 
usual care and finish. ‘The following are the leading results 
of the trial, and it will be noticed that the speed coefficients 
are unusually high:—Immersed midship section coefficient, 
739; displacement céefficient, 264.4; speed by patent log, 
13.26 knots; average steam, 60 lb.; average vacuum, 26 in. ; 
average revolutions, 78; temperature of feed water, 160°. 
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EXPERIMENTS AND RESEARCHES ON 
THE EFFLUX OF ELASTIC FLUIDS. 
By GEoRGE WILSON. 

(Continued from Page 391.) 

EXPERIMENTS MADE BY Mr, R, D. Napier. 


203. THESE experiments are published, as stated 
in paragraph 128, page 241, with the following title : 


On the Velocity of Steam and other Gases, and the True 
Principles of the Discharge of Fluids. 

Article 1. On the flow of gases: relating some extraordi- 
nary facts, with the evidence of their truth; and giving the 
calculations by which the writer anticipated the chief results, 
with experimental proofs of the accuracy of his formule, 
which were obtained by theory alone. 

Article 2. On the general theory: pointing out several 
radical errors in the usual reasoning, which has to a great 
extent to be inverted, showing that the main cause of the 
contracted vein has been hitherto overlooked, and explaining 
all the difficulties which, so far as the writer is aware, exist 
in the subject. 

Supplementary descriptions and statements are 
given in several letters published in The Engineer.* 

Mr, Napier makes the two following conclusions 
from his experiments : 

‘* The first statement I have to make is, that the greatest rate 
at which steam will flow from a boiler, through an ori fice 
into a vacuum, is only half or rather less than half of that 
given in all published tables on the subject. This will appear 
somewhat surprising, considering the amount of attention 
that has already been given by scientific persons to all 
questions relating to steam, but my next statement, I donot 
expect at first, to be credited, though it is a fact neverthless, 
and one that I have taken a great deal of trouble to prove 
beyond the shadow of reasonable doubt. It is as follows : 

“ That steam at a pressure of two or more atmospheres, will 
rush from a boiler, through an orifice or short tube, into the 
air at exactly the same rate, as it will into a vacuum, or into 
any pressures less than that of the atmosphere ; and generally, 
that a gas of any given pressure will rush from one vessel 
into another containing gas of half that pressure, at the same 
rate as if there were a perfect vacuum in the recipient 
vessel, or any intermediate pressure between a vacuum and 
half the pressure in the cistern, both pressures being taken 
from zero. 


204. The theory given by Mr. Napier has been 
accepted, amongst others, to the surprise of many 
engineers, by Professor Rankine, in an article en- 
titled ‘‘ On the Outflow of Steam,” published in Zhe 
Engineer.t 

rofessor Rankine states in that article : 

‘* Having been led, by careful consideration of Mr, R. D. 
Napier’s researches on the outflow of steam to the conclu- 
sion that the fundamental principle of his theory is sub- 
stantially correct, I propose to show, in this communication, 
how that principle is to be used in combination with the ex- 
pansions for the energy developed by expanding steam which 
are deduced from the laws of thermo-dynamics.” 

205. Professor Rankine by his article and authority 
appears to have stopped the discussion which was 
going onat the time, mostly refuting the experiments 
and theories of Mr, Napier. 

Considerable attention appears to have been given 
to the subject on the Continent and in America as 
well as in this country. In Der Civilingenieur, Pro- 
fessor Rankine’s articlet has been published and 
also Mr. Napier’s experiments and theories in an 
article} by Professor Fliegner. Professor Zenner 
in an article|| in the same journal refers to the ex- 
periments and theories. 

206. Since the publication of his pamphlet in 1866, 
Mr. Napier has made a second series of experiments 
on the same method, with which he states that more 
attention was bestowed on the details of the appa- 
ratus. A full account of and results obtained from the 
second series of experiments are given at pages 305, 
355, and 404 of the present volume of this journal. 

207. The whole of these reviews of experiments 
made to determine the laws of efflux of elastic 
fluids, including the present article referring to Mr, 
Napier’s experiments, were written several months 
ago; but as it is only just that Mr. Napier’s second 
series of experiments, in preference to his first, 
should be adopted for examination in consequence 
of the greater accuracy with which he states they 
were made, it has been necessary that the present 
review should be slightly modified, and this we have 
done. 

208. We have in these reviews, in accordance with 
our intention expressed in paragraph 127, page 241, 
studiously avoided examining any of the numerous 
and extraordinary theories which have been con- 
ceived respecting the efflux of elastic fluids. There 
is perhaps no branch of physical science which has 
given rise to so many theories as this. The theore- 

* The Engineer for 1867, vols. xxiii. and xxiv.; 1869 
vol. xxviii. 

+ The Engineer for 1869, vol. xxviii., page 352. 

Der Civilingenieur tor 1870, vol. xvi., page 35. 
Der Civitingenieur for 1871, vol. xvii., page 215. 
|| Der Civilingenieur for 1871, vol xvii., page 71. 





tical laws, that the velocity of efflux is the same 
into a vacuum, whatever may be the effluent pres- 
sure, and that the velocities of efflux are as the 
square roots of the heads of pressure obtained by 
dividing the heads by the densities of the effluent 
fluids, combined with the other known properties 
discovered by Boyle and Marriotte, give a basis for 
slight modifications being made to fit approxima- 
tively innumerable conceived theories. Our purpose, 
at present, is to deal exclusively with the results of 
experiments, 

209. Mr. Napier’s theories, as explained in his 
pamphlet and numerous published letters, give the 
following results, which he maintains are in accor- 
dance with the results of his experiments. 

1. That an elastic fluid maintained at any given 
constant outer pressure will flow into an elastic fluid 
having a pressure equal to half the effluent pressure, 
or any pressure less than half, at the same velocity 
as into a vacuum. So that air at 100 lb. total pres- 
sure on the square inch will flow at the same velocity 
into air or other elastic fluid at 50 lb., 20 Ib., or 10 lb. 
pressure on the square inch as into a vacuum, 

2. That when the lower or recipient pressure is 
maintained constant, increasing the highér or effluent 
pressure beyond double the former does not increase 
the velocity of efflux of an elastic fluid. So that 
supposing air at 30 Ib. absolute pressure on the 
square inch to flow into the atmosphere at 15 lb. 
pressure the velocity of efflux would be the same if 
the effluent or higher pressure be increased from 
30 lb, to 100 1b., or 1000 lb. on the square inch, Or, 
by the same reasoning, supposing air to flow out ofa 
reservoir into air at 1 1b, absolute pressure on the 
square inch, the velocity of efflux would be the 
same whether the air flowing out of the reservoir is 
at 2 lb. 20 1b. or 200 1b. on the square inch. 

These results are totally different to those derived 
from the whole of the experiments we have made, 
as described in the summary given at pages 226, 
and 227. 

210. For the purpose of comparing the results of 
Mr. Napier’s experiments with those given in that 
summary for the efflux of steam flowing under dif- 
ferent outer or recipient pressures ‘lable, XXX VIL. 
has been prepared. 


TABLE XXXVII. 
Steam at the Variable Effluent Absolute Pressures given in 
Column 2, Flowing into a Recipient Constant Absolute 
Pressure of 18 1b. on the Square Inch. 
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Columns 1, 2, and 7 of the above Table are copied 
from Mr. Napier’s Table IV. page 403, and give 
respectively the number of the experiment, the ab- 
solute effluent pressures of the steam, P,, and the 
experimental weights of steam in pounds discharged 
through an aperture of 1 square inch per minute. 

Column 3 gives the heads of pressure of the 
efflux, 





Column 4 gives the specific gravities or weights 
per cubic foot of the flowing steam at the pressures 
in column 2, 

Column 5 gives the theoretical velocities of the 
flowing steam calculated in the usual manner, as 
described in paragraph 14, page 36. 

Column 6 gives the theoretical weights of steam 
in pounds discharged through an aperture of 
1 square inch per minute, being the ucts of the 
weight in column 4, velocity in column 5, .00694 
square foot, and 60 seconds, 

Column 8 gives the coefficients obtained by 
dividing Mr. Napier’s experimental weightsof steam, 
given in column 7, by the theoretical weights of 
steam given in column 6, 

Column 9 gives the coefficients copied from 
Table B, page 226, for the corresponding heads of 
pressure ae in column 3. For example, in ex- 
periment No. 1 the head of pressure is 32 1b. on the 
square inch, as given in column 3, and the coefficient 
in Table B, for that head is .685, as given in 
column 9, 

Again, in experiment No. 12 the head of pressure 
is 8lb. on the square inch, and the coefficient in 
‘Table B, for that head is .8u6. 

211. ‘Lhe efflux of the steam in the experiments 
recorded in ‘Table B was direct and free into the 
atmosphere at a pressure of about 15lb. on the 
square inch. ‘The efflux of the steam in Mr. 
Napier’s’experiments was into a recipient pressure of 
18 lb. on the square inch. The recipient pressures 
were, therefore, in the two cases practically the 
same. Experiment No. ] in‘ Table XX XVIL. is made 
under 32 1b, head of pressure on the square inch. 
Steam at 47 1b. absolute pressure flowing intoan abso- 
lute recipient pressure of 15 1b. on the square inch, as 
was the case with the experiments in Table B, is 
practically the same as Mr. Napier’s experiment in 
which the absolute effluent and recipient pressures 
were respectively 50lb. ard 18 1b. on the square 
inch, the difference or head of pressure being the 
same in both cases. The efflux of Mr. Napier’s 
experiments was through an orifice formed to the 
vena cuntracta, as stated in his letter, paragraph 2, 

age 355, the same as for the riments recorded 
in Table B, consequently the conditions of the 
efflux in the experiments recorded in that Table are 
throughout favourable for direct comparison with 
Mr. Napier’s experiments, as shown by the respective 
and corresponding coefficients given in columns 8 
and 9. On referring to those columns it will be 
seen that the corresponding coefficients are through- 
out widely different. In fact there is no agreement 
whatever between them. 

212. We will now consider the other case, when 
the effluent or outer pressure was varied, and the 
recipient or inner pressure maintained constant. 

Although in the experiments which we have made 
and recorded in these articles, the outer or recipient 
pressure was not varied, the efflux being always 
free into the open atmosphere, it is easy from the 
data obtained to ascertain, approximatively, for 
practical purposes what the velocity of efflux would 
be in causing an elastic fluid to flow under any fixed 
outer or effluent pressure into any inner or recipient 
pressure within the limits of pressure at which 
steam or other elastic fluid is used in practice. 

213. Ifthe results of experiments showed a certain 
deviation from the theoretical laws of efflux in the 
flow of elastic fluids, under given heads of pressure, 
into a given absolute recipient pressure, it might be 
considered that the coefficients would apply for 
equal heads of pressure if the efflux were into any 
lesser or greater absolute recipient pressure, For 
example, supposing it were found by experiment 
that a certain coefficient resulted for the efflux of 
air at 16 lb. absolute pressure flowing into a re- 
cipient absolute po of 15 lb. on the square 
inch, the head of pressure being the difference, or 
1 1b. on the square inch, it might be considered that 
with air at 2 lb.,.50 Ib., or 100 Ib., absolute pressure 
flowing respectively into a recipient absolute pres- 
sure of 1 Ib., 49 1b., or 99 lb. on the square inch, 
the coefficients would be the same in each case 
inasmuch as the head of pressure is always the 
same. 

214. However plausible such reasoning may seem, 
no positive conclusion could be made on the ques- 
tion without proof from experiments. Now con- 
sidering the known properties of elastic fluids, it 
caunot make any difference if experimeuts are made 
for the solution of this question either with any 
given elastic fluid varied in pressure and density, or 
with two different elastic fluids of diflerent pressures 
and densities at a given temperature. If hydrogen 
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at 16 1b. absolute pressure were firstly caused to 
flow into the atmosphere at 15 Ib. pressure on the 
square inch, and then if it were desired to ascertain 
if the coefficient would be the same under an equal 
head of pressure when caused to flow at an absolute 
pressure of 256 Ib. into an absolute recipient pressure 


of 255 Ib. on the square inch, we may make the ex- | 


periment either with hydrogen at those pressures or 
with atmospheric air flowing at 16 1b. absolute 
pressure into the atmosphere of 15 lb. pressure on 
the square inch, inasmuch as by hydrogen being 
taken at sixteen times a less specific gravity, it 
would have the same density at 16 x 16=256 lb. as 
atmospheric air at 16 lb. pressure, on the assumption 
that the elastic fluids follow Marriotte’s law as to 
the densities being proportional to the pressures. 
Of these two met 
sisting in operating with two different elastic fluids of 
different densities at the normal temperature of the 
atmosphere affords preference to the other very im- 
portant advantages for realising accurate results, 


of experimenting, that con- | 
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inasmuch as the efflux can be made freely into the 
atmosphere, being a recipient pressure with regard 
to which no question can be raised as to the absence 
of all disturbances. 

215. This is the method we adopted in making 
experiments with air and steam, which differ con- 
siderably in their densities at equal pressures. 
| Referring to the Tables A and B, page 226, the 

former being for the efflux of air and the latter for 

steam, it will be seen that throughout the coefficients 

at corresponding heads of pressure are slightly lower 
| for the efflux of air than for the efflux of steam ; and, 
| moreover, this result is prominently indicated, inas- 
| much as air is in accordance with Marriotte’s law as 
| to the density being proportional to the pressure, 
| while steam is not. 

In Table A the coefficient for air flowing under 
1 Ib. pressure is .905, in Table B, under the same 
pressure the coefficient is .930, the difference being 
| 930 — .905=.025. Again, in Table A the co- 
| efficient of air flowing under 11.5 Ib. pressure is 
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.733, and in Table B the coefficient for steam under 
the same pressure is .767, the difference in this case 
being .767 — .733=.034. 

There is a greater difference between the densities 
of air and steam at 11.5 lb. than at 1 Ib. head of 
pressure, and the efflux being into the atmosphere, 
the results of the experiments ought to indicate a 
slight comparative increase in the coefficients in the 
efflux of steam which, as we have shown, is the 
case, 

From the results of the experiments a con- 
clusion may fairly be drawn to the effect that it is 
absolutely certain (the term we used in conclusion 4, 
page 226, is probably) that independently of the 
decreased volumes of efflux of elastic fluids with in- 
creased heads of pressure, the volumes of efflux are 
still slightly further decreased for any given head of 
pressure as the densities of elastic fluids are in- 
creased, 

916. The data obtained, as already stated, are 
sufficient for ascertaining very closely the velocity 
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of efflux of an elastic fluid flowing under an equal 
head of pressure at different densities within cer- 
tain limits of pressure. For an example, Table 
XXXVIII. has been compiled from Table B, 
page 226, and also for comparison with Mr. Napier’s 
experiments givenin Table I., page 355. The outer 
or effluent absolute constant pressure of the steam 
is 45 Ib, on the square inch flowing into the inner or 
recipient absolute pressures. given in Column 1. 
The latter pressures, it will be seen, gradually de- 
crease from 44 lb. absolute pressure on the square 
inch down to a vacuum. The heads of pressure, 
thus, increase from 1 to 45 Ib. pressure on ‘the square 
inch as given in column 2. 

Column 3 gives the theoretical velocities of efflux 
of the steam at 45 lb. absolute pressure, and .108 Ib. 
weight per cubic foot, into the absolute recipient 
pressures in column 2, calculated in the usual 
manner, as explained in paragraph 14, page 36. 

Column 4 gives the coefficients slightly altered 
from those in Table B, page 226, at the correspond. 
ing heads of pressure in column 2. These slight 
alterations are made in the following manner: At 
the head of pressure of 1 Ib. on the square inch, in 
column 2, Table XX XVIIL., the effluent and re- 
cipient absolute pressures are respectively 45 and 
44 1b. on the square inch, while for the correspond- 
ing head of pressure of 11b. on the square inch in 
Table B, the effluent and recipient absolute pres- 
sures are respectively 16 and 15 lb. on the square 
inch. A deduction of .029 has been made. from 
.930, the coefficient in Table B, thus giving .930— 
.029=.901, for the coefficient in Table XX XVIII. 
Passing down that last-mentioned Table to 30 1b. 
head of pressure, the coefficient .689 is copied with- 
out alteration from Table B at that head of pres- 
sure, inasmuch as, in this case, the effluent and re- 
cipient absolute pressures are respectively 45 and 
15 Ib, on the square inch in both the Tables. The 
maximum deduction of .029, made at 1lb. head of 
pressure, gradually decreases in quantity for the 
intermediate heads of pressure up to 30 1b. on the 
square inch, at which it vanishes. The intermediate 
coefficients in Table XXXVIII., between 1 and 
30 Ib. heads of pressure, are therefore copied from 
Table B, subject to a deduction gradually decreasing 
from the maximum .029. 

217. The deduction .029 from the coefficients in 
Table B has been adopted as an approximative 
difference due to the variation of the densities of 
steam at 16 and 45 1b. absolute pressure, the result 
of the experiments, when flowing under 11b. head 
of pressure into the respective inner or recipient 
pressures of 15 and 44]b. on the square inch. 

The weight of a cubic foot of air in Table A, 
page 226, flowing into the atmosphere at 15 Ib. 
pressure under a pressure of | Ib., is about 
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TABLE XXXVIII. 





The Efflux of Steam at 451b. Constant Absolute Pressure 
on the Square Inch flowing into the Constant Absolute 
Recipient Pressures given in Column 2, according to the 
Summary of Experiments recorded at Page 226. ‘ 
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a = ) ate 
44 1 293 -801 264 
43 2 414 .876 362 
41 4 586 .838 491 
39 6 717 .809 680 
37 8 828 ‘184 649 
35 10 926 .762 705 
33 12 1015 ‘744 765 
31 14 1096 729 799 
30 15 1134 .723 819 
29 16 1172 -718 841 
28 17 1208 -718 861 
27 18 1243 -709 881 
26 19 1277 -706 901 
25 20 1310 -703 921 
24 21 1342 -700 939 
23 22 1374 697 957 
22 23 1405 .696 978 
21 24 1435 .695 997 
20 25 1465 .694 1016 
19 26 1494 693 1085 
18 27 1522 .692 1053 
17 28 1550 691 1071 
16 29 1578 -680 1089 
15 30 1604 .689 1105 
12 83 1683 .686 1164 
9 36 1758 684 1202 
6 39 1829 .683 1249 
3 42 1898 682 1294 
2 43 1921 682 1310 
1 44 1943 .681 1823 
vacuum 45 1964 681 1837 
(1) (2) (3) (4) (5) 
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The weight of a cubic foot of steam at 45 lb. abso- 
lute pressure is .108lb. The specific gravity of the 
steam being. greater than that of the air at the 
above pressures, the difference .025 between the 
respective coefficients at 1 lb. head of pressure in 
Table A and B has been increased to .029. 

218. A comparison of the results of Mr. Napier’s 
experiments for the flow of elastic fluids at a constant 
outer effluent pressure into different inner pressures 
is clearly shown in Table XX XIX, 


TABLE XXXIX. 
Steam at a Constant and Absolute Presswre of 45 1b. on the 
Square Inch flowing into the Recipient Pressure given in 
Column 2. 
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“7117/28 | 1550 | 69.75 | 40.77| .684| .691 
2) 18 27 1522 68.49 | 40.85) .5696/| .692 
8/19 26 1494 67.23 | 41.16) 612 | .693 
4/21 24 1435 64.57 | 40.77| 681 | 695 
5 | 22 23 1405 63.22 | 41.06) 649} 696 
6 | 23 22 1374 61.83 | 41.00| 668 | 697 
7 | 24 21 1342 60.89 | 40.85| .676 | .700 
8 | 25 20 1310 58.95 | 40.57| .688) .703 
9 | 26 19 1277 57.46 | 40.81] .7O1 | .706 
10 | 27 18 1243 65.93 | 40.00! .715 | .709 
1l | 29 16 1172 52.74 | 39.29| .745/ .718 
12 | 80 15 1134 61.03 | 38.61| .756 | .728 
13 | 81 14 1096 49.82 | 37.94| .761 | .729 
14 | 33 12 1015 45.67 | 85.97) .787 | .744 
15 | 35 10 926 41.76 | 84.26) .822) .762 
16 | 37 8 828 87.26 | 81.44) .844) .784 
17 | 39 6 717 82.26 | 28.30| .877 | 809 
18 | 41 4 586 | 26.87 | 22.85) .866 | .838 
QQ) (2) (8) (4) (5) (6¢) (7) ©) 


Columns 1, 2, and 6, in that Table are copied from 
Mr, Napier’s Table No. 1, page 355, which re- 
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spectively gives the number of the experiment, the 
absolute outer pressure into which the steam flowed, 
P,, and the experimental weights of steam in 
pounds discharged per square inch aperture per 
minute, Q z. 

Columns 3, 4, and 5, are explained in their re- 
spective ee in paragraph 210 with respect 
to Table XX XVII. 

Column 7 gives the coefficients which are ob- 
tained by dividing the ¢xperimental weights given in 
column 6 by the corresponding theoretical weights 
of steam given in column 5. 

Ceclumn 8 gives the coefficients ied from 
Table XXXVIII. The efflux in that Table is for 
steam at an absolute effluent constant pressure of 
45 lb. on the square inch, which is the same as for 
Mr. Napier’s experiments in Table XXXIX., there- 
fore the coefficients in Table XXXVIIL at the 
corresponding heads of pressure are inserted in 
column 8, Table XX XIX., without alteration. 

¥19. On referring to columns 7 and 8 in Table 
XXXIX., it will again be seen that the coefficients 
for comparison are widely different, even more so 
than in the former case, as shown in, Table 
XXXVIL, when the.inner or recipient pressure 
was constant and the outer or effluent pressure 
vari 

220. Mr. Napier’s experiments, moreover, give a 
result diametrically opposed to that derived from 
the experiments we have made with regard to the 
variation of the coefficients, our experiments proving 
that these coefficients still further decrease with 
increased densities of flowing elastic “fluids under 
an equal head of pressure, as is clearly shown in 
Tables XXXVII. and XXXIX. In the former 
Table, experiment No. 12, the head of pressure is 

8 lb., while the effluent and recipient absolute 
pressures are a 26 and 18 lb. on the 
square inch, and the coefficient is .773.- In Table 
XXXIX., experiment No. 16, the head of pressure 
is the same as before, but the effluent and re- 
cipient absolute pressures are in this case respec- 
tively 45 and 37 lb. on the square inch, while the 
coefficient is .844. Now, according to the results 
of our experiments the first-mentioned coefficient 
-773 ought to have been reduced to .75, due to the 
higher effluent and recipient pressures, but the re- 
sult of Mr. Napier’s experiments gives the coefficient 
.844, which is very widely in the opposite direction. 

Having thus shown that there is no agreement 
between the results given by Mr. Napier from his 
experiments, and those derived from the whole of 
the experiments we have made, we intend in our 
next and concluding article to examine Mr. Napier’s 
method of and apparatus used in experimenting. 

(To be continued.) 
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THE BUENOS AYRES TRAMWAYS. 

WE illustrate, on pages 406 and 407, types of the rolling 
stock employed upon the tramways of Buenos Ayres, 
which we described on a recent occasion (see ENGINEER- 
ING, page 332). The first of these is a car designed for the 
National Tramway Company, and used for the purpose 
of transporting carcases from the slaughter-houses in the 
suburbe to the depéts in the city. The cars are 6ft. 9 in. 
wide, and 11 ft. 9 in. long outside, with a headway of 8 ft. 
9 in. from the floor of the car to the centre of the roof. It 
runs upon four 3 ft. wheels, as shown, the axles of which, 
being above the floor of the vehicle, are covered over, while 
the wheels themselves are boxed in. On one side is a 
sliding door 3 ft. wide, extending from the floor to the roof 
of the car, and moved upon iron runners and sliding blocks, 
as shown. The underframe is formed of double outside 
timbers 8 in. by 3 in., with longitudinal and cross beams 
6in. by 3 in., upon which the floor, formed of 1} in. board- 
ing, is secured. The framing of the body is of timber, 4 in. 
by 3in., with a roof framing 6in. by 3in, as shown. The 
sides are closed in with }in. boarding. At a height of 5 ft. 
from the floor of the car, up to the roof, the sides are fitted 
with louvres, the ends of the vehicle being close boarded to 
the top. The roof planking is of the same scantling as that of 
the sides. The axle boxes slide in horn plates, as shown in the 
longitudinal section, taking their bearing upon india-rubber 
springs. Central rubber buffers are also placed at each end 
of the car. The draw hooks are secured at the ends of 
the car to timbers 6in. by 4in. The driver’s seat is on the 
roof of the vehicle, and a hinged footboard is placed at a 
convenient distance below, as shown, access being obtained 
to the seats by an iron ladder at each end. The brake is 
of the simplest form, consisting merely of a rod running up 
the end of the car, and terminating above in a handle near 
the driver’s seat, and below in an enlarged boss, round 
which a chain, actuating a lever to which the brake block 
is attached, is wound and unwound by the driver. Within 
the car, brackets at convenient intervals are placed, to which 
are attached hooks for hanging up the carcases. 
The second drawing, on page 407, shows a perspective 
view of the ordinary tramway carriages for passengers 


without top seats. 
there is nothing special in the arrangement ; in hot weather 


cars without windows, and shaded by curtains, are em- 


various prefects, a circular on the subject of the precautions 


vented, yet nevertheless many might have been avoided 
by due precaution. 
have encountered an outflow of noxious gases, death has 
arisen because the means were wanting to remove the men 
where they had fallen insensible, but not dead, Proper 
means for doing this of course exist, permitting men to 
enter within the limits of the gases, and to render succour 
to those who have succumbed; to this point especially, 
the Minister of Public Works calls the attention of the Di- 
rector of Mines, and recommends the prefects to insist that 
the necessary measures in this matter shall be taken to in- 
sure safety. 
apparatus that of MM. Galibert and Rouquayrol. 


designed by MM. Dubois and Francois. We find to-day in 
a paper of M. A. Pericolet, engineer to the mines of Anzin, 
some interesting information on the prolonged use of the 
Sachs drill at the Moresnet mines. 


gallery, 15 square feet in section, and 416 ft. long. 

materials penetrated were schistous greywacke and a bed 
of quartz ore, all rocks of great hardness. Through 
rthis an advance of 223 ft. was made in six months. The 


Beyond being of commendable desigm 


loyed. 








NOTES FROM PARIS. 
Paris, June 17, 1872, 
Tue Sarety or Mixers. 
Tue Minister of Public Works has just addressed to the 


© be taken towards securing the safety of miners. 
In this circular he shows that if many accidents arise 
rom circumstances which no human care could have pre- 


Thus in several instances where miners 


The circular recommends amongst other 


Rockx-Borrne MAcuines. 
We recently noticed a percussion rock-boring machine, 


The work to be done consisted in the completion of a 


drills are worked by compressed air. The compressor is 
installed on the surface, and driven by a water wheel of 6- 
horse power, by which the air is compressed in a reservoir. 
The main connecting the reservoir with the drill is 872 ft. 
long, and the air is led from this main to the drill by an 
india-rubber pipe 1} in. diameter. The frame carrying the 
drills consists of a cage of wrought and cast iron supported 
on two longitudinal timber bearers, forming a frame, and 
rolling upon four wheels. The perforator acts by percus- 
sion. It is composed essentially of a gun-metal cylinder, 
in which is a piston and a forward piston rod of large dia- 
meter, leaving between it and the cylinder only an 
anpular space of }$ or f of an inch. At the back of the 
piston is a rod of small diameter. The larger piston rod 
carries the cutting tool. 
The rear rod gives movement to a system of levers 
established at the back of the apparatus, and controlling 
the distribution of the air, producing the reciprocating 
motion of the cutter, and its rotation, as well as advancing 
the apparatus bodily in proportion to the depth of the hole 
cut, 
In operating these perforators the frame is brovght 
almost up to the face to be drilled, and wedged solidly in 
position. A foreman miner marks the points where the 
holes have to be drilled, and four workmen, charged with 
the apparatus, consisting of two perforators, place it in 
such a manner that the two cutters act on the points in- 
tended. This done, the piston is drawn back to the end 
of its stroke, and the cutter is keyed upon the forward 
rod; the apparatus is then advanced upon its frame, until 
the diamond of the cutter touches the face of the rock. 

Connexion is then made with the air main, and, the 
admission valve being opened, the piston is put in motion, 
and, until a depth of 3 in. is attained, the rate of striking 
is very slow, and the direction of the cutter is carefully 
watched. The hole once commenced, and its direction 
being assured, the admission valve is put in full gear, anda 
speed of 200 or 300 blows a minute is obtained, a stream 
of water being directed against the hole. When necessary, 
a longer cutting tool is substituted, as the required depth 
is gradually obtained. Without shifting the apparatas, as 
many holes as are desired may be perforated. The drilling 
being completed, the four workmen in charge disconnect 
the rubber pipe, strike the wedges holding the apparatus, 
and remove the whole to a distance sufficient to save it 
from the débris of explosion. 

The following results have been obtained at Moresnet. 
To perforate 200 ft.. by hand 134 months were required, 
giving an average speed of about 15 ft. a month. The 
mean advance of the machine was 37 ft. 3 in., or about 24 
times that achieved by hand labour. These results are very 
satisfactory. M. Pericolet calculates as follows the net 
cost per cube metre of rock broken down. 


£s. d. 

Miners’ wages ... a eee 1 6 2} 
Mechanics and fitters ... ove oe 0 210 

Powder and fuses ove ove eee 0 1 8 
Maintenance of the compression... 00 8 
£1 11 0 


or about 10.6d. per cube foot. s 

The cost per cube metre for hand labour was about 2/. 
193. The cost of first establishment was 1816/. for 12 per- 
forators at Vieille Montagne. 


Tue Coa Duties. 


for the approval of the Municipal Council of Paris, a scheme 
having for its object the relief of the manufacturers of the 
city from the octroi duty on coals, amounting to 7.20 francs 
per ton. This wise and just measure is sincerely to he com- 
mended, since it will permit the Parisian industries to re- 
main without having to submit to an unjustifiable tax, 
since the coal is used in the manufacture of articles which, 
for the most part, are exported from the city. 








NOTES FROM GERMANY. 
Bonn, June 17, 1872. 
SPIEGELEISEN IN AUSTRIA. 

Ar the May meeting of the Imperial Geological Institute 
at Vienna, Carl von Hauer reported on the progress made 
in Austria in producing spiegeleisen fit for the Bessemer 
steel process. This peculiar kind of pig iron, which is 
largely made from pure manganiferous carbonates and 
brown hematites in Siegen with both charcoal and coke, 
and which is used in the Bessemer process as a correc- 
tive in order to impart to the cast steel obtained its proper 
quantity of carbon, and to, give it the desired degree of 
hardness, will in future be produced on a large scale in 
Austria, at Jauerburg, in Carniola. The iron ore, which is 
smelted there, is a fine-grained carbonate, found in large 
lenticular masses in the triassic limestone at the mines of 
Belschitza and Lepene, but it is not very manganiferous 
in itself, and as a great quantity of manganese must be 
present to obtain real spiegeleisen rich in carbon and 
manganese, same other ores which contain the latter, are 
introduced in the mixture. It has already been tried in 
Rhineland and elsewhere to produce spiegeleisen from ordi- 
nary ironstone, with an addition of mangauese ore, but 
almost always with unsatisfactory results. The manga- 
nese is not reduced to its metallic state, but almost in- 
variably carried in the slag. It appears that the best 
reducing agent for oxides of manganese is metallic iron, and 
therefore a complete success only to be expected, when both 
metals, most intimately mixed, as would be the case in 
natural ores, are submitted to the reducing action of the 
blast furnace. Here the iron will be reduced first and play 
a compromising part between the oxides of manganese and 
the carbonaceous gases of the blast furnace. The Siegen 
furnaces generally obtain spiegeleisen with from 7 to 10 per 
cent. of manganese, but it has of late been found desirable 
to command for the Bessemer steel process pig iron with a 
still larger amount of that metal. After a good many ex- 
periments the Jauerburg Iron Company has succeeded in 
producing with an artificial admixture of manganese ores, 
spiegeleisen which contains from 12 to 22 per cent. of man- 
ganese, and over 5 per cent. of carbon. The structure of 
this kind of iron is less foliated, and more radiated than the 
ordinary Siegen spiegeleisen, but it is quite clean, and the 
Bessemer works of Styria and Carinthia use it with the very 
best result, 


Jornt Stock CoMPANIEs IN Prussia. 
Some interesting details have lately been made public on 
the statistics of joint stock companies in Prussia. It may 
be said that such companies, in which the public have such 
large interests, form the best gauge for the spirit of com- 
mercial and industrial enterprise of a country, and that, if 
honestly and cautiously managed, they are the best means 
of calling great undertakings into existence, and of augment- 
ing the national income generally. Until 1870 the forma- 
tion of joint stock companies in Prussia, whose shares 
were made transferable at all public exchanges, was very 
much restricted, as they could only be worked under the 
supervision of the Government after their statutes had been 
sanctioned, or they could be worked en commandite, with- 
out the Governmental sanction, when the commanditaire, 
or manager, however, was responsible with his person and 
his whole property. Since June 11, 1870, a new imperial 
law has come in power, which does away with these re- 
strictions, and only requires that each company be duly 
registered like any other trading firm. The consequence of 
this judicious measure, which wisely abolishes all inter- 
ference of the State, has been an enormous impetus to the 
formation of new joint stock companies, and since that date 
they have sprung up like mushrooms. Although, no doubt, 
a good number of unhealthy undertakings will be found 
among these newly-created companies, it is good that the 
public should learn to open their eyes, and to judge for 
themselves, before they embark in a speculation which is 
temptingly offered them. On April 1, 1872, there existed 
in Prussia no less than 688 joint stock companies, of which 
there had been formed from 1790 to 1842, 33; from 1843 to 
1849, 30; from 1850 to 1859, 125 ; from 1860 to 1867, 
72 ; in 1868, 7; in 1869, 7; in 1870, until June 11th (the 
date of the new law), 5: in 1870, until end of year, 34; in 
1871, 225; and in 1872, until the end of March, 150. This 
shows an enormous increase ; in fact, out of the 688 com- 
panies, 409 have come into existence since June, 1870, 
owing to the removal of the restrictions, which, however, 
are still in force for all railway companies. According 
to the objects of these companies they can be classified 
as follows, the figures in parenthesis indicating the number 
of companies formed since the promulgation of the new 
law: bank and financial companies, 103 (77); insurance 
companies for fire, 19 (8); life, 10; hail, 6 (1); glass, 
1; transport on land, sea, and rivers, 28 (5); reinsur- 
ance, 10; mortgages, 3 (1), or, together, 74 (10) ; mining, 
smelting, and metal factories companies, 129 (41); 





We learn that the Prefect of the Seine, has just submitted 








steamship companies, 16 (4); industrial companies for 
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sugar, 24 (18); spinning, weaving, and printing, 17 (5); 
engine-making, 31 (26); other factories, as paper, glass, 
chemicals, breweries, &c., 164 (148), or, together, 236 (197); 
building companies, 74 (58) ; gas companies, 24 (7) ; water- 
curing institutes, 3 (1) ; baths and washing, 9 (3) ; scientific 
and artistic undertakings, 20 (11), together, 130 (80), or, 
in all, 688 (409). These companies are geographically 
divided over the following provinces: Prussia, 41 (33); 
Brandenburg (Berlin), 212 (169); Pomerania, 87 (15); 
Posen, 6 (5); Silesia, 67 (53); Saxony, 50 (28); Schleswig- 
Holstein, 11 (8); Hanover, 46 (28): Westphalia, 48 (12) ; 
Hessen-Nassau, 41 (24); Rhineland, 129 (34). These 
figures show at a glance the great preponderance of Bran- 
denburg through Berlin, which is the seat of many new 
companies, while Rhineland has proportionately more old 
industrial companies; the new provinces also come in 
for their respectable share in commercial enterprise. Thus 
the new law of 1870 seems to stimulate joint stock com- 
panies as much as the Limited Liability Act did in its own 
time in Great Britain; but there is hope that stock-jobbing 
will not be carried to an equal extent, and it must be also 
admitted that a most powerful factor for the creation of 
new companies is the unprecedented prosperity which com- 
merce and industry enjoy, now that the long threatened 
duel on the Continent has been fought, and that there are 
fair prospects for a long and prosperous peace. 


Rock Borne. 

The Sachs rock-boring machine, which I haye mentioned 
in former letters, makes its way rapidly through the Ger- 
man mining districts, and as the difficulties of mining 
increase everywhere, through the unwillingness of the 
workmen to come to reasonable termewith their employers, 
and their fancy for strikes is still growing, it is a matter of 
the utmost importance to improve a “kinds of machinery, 
which will save hand labour or make it more profitable. 
The Sachs boring machine was some months ago success- 
fully introduced at the great mine, Stahlberg, of the 
Cologne Hiisen Company, and within a very short time it 
has gained the favour of the miners, since they see ‘that 
their work is much alleviated, and that they are constantly 
supplied with fresh breathing air by it. The machine has 
been introduced here both for sinking and driving, and in a 
hard quartzose greywacke it will bore a hole of 22 to 24 in. 
in depth in 7 to 8 minutes of effective boring time, and 
require about as much time again for setting it up to begin 
anew one. The compressed air is of 28 to 30 1b. per square 
inch, and its loss of pressure is almost imperceptible, though 
it is conducted through a 24in. pipe over 400 fathoms 
from the air pumps to the machines. The same boring 
machine continues to give excellent ‘results at the lead 
mines of the Meckernich Company, near Commern, in 
Rhineland, where a great crosscut, for the use of under- 
ground locomotives, and the new Virginia shaft, are being 
excavated by its help, It is also to enter the great com- 
petition of rock-boring machines for the new Gothard 
tunnel, which will shortly take place at Gischemen, in 
Switzerland, under the direction of Mr. Herwig, the chief 
engineer to the Gothard tunnel. 


THE GEORGS-MARIENHUTTE. 
(Continued from page 396.) 

Apparatus for Heating the Blast.—Of special interest are 
the arrangements for heating the blast, shown by our en- 
graving on page 410; these heating stoves, which were 
constructed and first applied at the Georgs-Marien Iron 
Works, being considered by those who employ them, to 
offer considerable advantages in comparison with most of 
the iron pipe stoves. In fact, in consequence of their good 
performance, these stoves have been substituted at the 
Georgs-Marien Iron Works for the so-called Wasseralfinger 
heating apparatus previously employed, ; The leading prin- 
ciple of the new construction consiate.in,making the whole 
system of the pipes, independent of'the brickwork, in order 
to prevent any detrimental effect arising from the unequal 
expansion of the brickwork and the iron pipes. 

As will be seen from the engraving on page 410, the 
system of pipes for each stove consists of a pair of large 
cylindrical mains, connected by eight supporting pipes, 
of oval section, each of these latter pipes having depending 
from it four flat heating tubes of the form shown. Each 
stove thus contains thirty-two of these heating pipes, 
representing a total heating surface of 1400 square feet. 
The blast is brought to the stove by one of the mains, 
and passes across through the supporting pipes, and 
up and down the heating pipes, to the receiver on the 
opposite side of the stove, which conducts it to the hot 
blast main. The general arrangement of the pipes are 
shown in the plans, Figs. 6 and 7, page 410, and it will be 
seen from these views that by means of a simple combina. 
tion of valve, the cold blast can be admitted simultaneously 
into two stoves, or can be admitted at first into one stove, 
and after being thus partially heated, can be made to pass 
through the second stove. With the latter combination a 
temperature of the blast of from 850° to 930° Fahr. may 
be produced, whilst the temperature generally adopted for 
the working of the furnaces is from 570° to 660° Fahr., in 
which case the plan of causing the blast to traverse two 
stoves successively is not resorted to. 

Each blast furnace is provided with three stoves, such as 
we have described, and it will be seen from our engravings 
that each stove is divided into two, compartments, each pro- 
vided with a pair of firegrates. _The compartments or heat- 
ing chambers are each 9 ft. 3in. long by 6 ft. lin. wide; 








including dead plates, of 3ft. 8in. Between the two 
chambers is a.dewn:, flue 12 in. wide, and at each end is 
another down flue 6in. wide, these flues conducting the pro- 
ducts of combustion down to the chimney flue, which is 
arranged as shown.’ The stoves are heated by the gases 
from the blast farnaces, and to ighite these’ gases a fire 
made up of the residue of coke and coals in the washing 
apparatus is maintained on each grate. If the stoves had 
to be heated by solid fuel alone, the length of the grate 
would have to be doubled. 

The blast heating stoves we have described are stated not 
only to last a long time, but to possess, at the same time, 
the advantage of enabling a rapid and easy renewal of the 
pipes to be effected. The heating pipes, which have their 
lower ends closed, as shown, are suspended from the sup- 
porting pipes, ‘simply by fixing the nozzles of the support- 
ing pipes in sockets by means of red lead or cement; by 
breaking off the socket of a defective pipe, the latter may 
thus be taken out without interfering with the brickwork 
or any other portion of the apparatus. The inlet and de- 
livery mains forming, on account of their own weight, fixed 
masses supported, by the brickwork, and the supporting 
pipes being submitted.to a considerable expansion and con- 
traction, an expansion joint, consisting of ,a ring of copper, 
is fixed between the end of each supporting pipe at the side 
where the cold blast enters, and the corresponding branch 
of the inlet main, the flanges of this ring allowing of a 
sufficient elasticity. Each heating apparatus is protected 
by a roof of corrugated iron. 

(To be continued.) 








PRIVATE BILLS IN PARLIAMENT, 

Tue Severn Bridge Railway (No. 2) Bill has been before a 
Committee of the House of Lords since the 7th of June. On 
Tuesday last the case was. closed and adjourned till the next 
day at 2 o’clock, the Committee deciding that the preamble 
of the Bill was proved, but that was conditionally on a clause 
being introduced for the protection of Lord Fitzhardinge’s 
land. The engineering witnesses called by the promoters 
were Mr. G. W. Keeling, Mr. G. W. Owen, Mr. J. Brunlees, 
and Mr. T. E. Harrison. Mr. Keeling said he had been for 
the last twelve years engineer of the Severn and Wye Rail- 
way. The line from Whitegate up to Lydbrook would be 
constructed up to the Ross and Monmouth within a year 
and a half. He was, also, with Mr. Harrison, engineer for 
the new docks of the Gloucester and Berkeley Canal Com- 
pany, and an assistant engineer with Mr. Clegram. In 1870 

e was joint engineer for what was called the Severn Junction 
Railway. Three times he had considered schemes for passing 
at that point. He had no doubt of being able to make the 
bridge if the Committee would grant the Bill. He did not 
think that there would be the vibration which had been de- 
scribed. There would be no danger when the bridge was 
made. - There was, in fact, no difficulty which an engineer 
could not overcome. He had taken~careful borings for the 
viaduct, and they agreed with borings taken some years ago. 
The railway (No. 2) commenced by a junction with railway 
(No. 1), and ended by ajunction with the Severn and Wye 
Railway. The length was 4 furlongs 5.50 chains, and the 
sharpest curve was 16 chains radius. There was a gradient 
of 1 in 100 down with the load. The proposed piers would, 
of course, increase the velocity of the tide cloge to the piers, 
that was to say, within 20 or 30 yards. He did not think 
the bridge would in any way affect Lord Fitzhardinge’s 
land. On being cross-examined, he stated that he had tried 
to cross the Severn in 1870, but the Bill was lost. He pro- 
posed to cross then almost at the same point as now, but 
rather more at anangle. Mr. T.E. Harrison stated that he 
was responsible for the ‘eo On resuming the case yesterday 
the clauses were agreed to, and the Bill ordered to be re- 
ported as it originally stood, except only with regard to the 
proposed clause for protecting Lord Fitzhardinge’s property, 
in which the words “ heirs” and “ assigns’’ were inserted. 
The three Bills forming the “triangular duel” are still 
before the House of Commons Committee. The promoters’ 
case of the Dublin Port and City is being proceeded with. 


THE LEICESTER WATER WORKS. _. 
Tue following is the official programme for the visit of 
the students of the Institution of Civil Engineers to inspect 
the Leicester Water Works on Saturday, June 22, 1872, by 
invitation of Mr. Hawksley, President of the Institution. 

1. The students and visitors who desire to avail themselves 
of the opportunity of being conveyed from London to Leicester, 
by the special carriages provided by the president, will be so 
d as to assemble at the St. Pancras station of the Midland 
ilway Company not later than 9.45 on the morning of 
Saturday, June 22nd. On presenting their cards of invitation 
to the secretary of the Institution, they will receive first class 
(double journey) tickets, and will be shown to their respec- 
tive carriages. 

2. The train ,will leave St. Pancras at 10 a.m. precisely, 
and will arrive at Leicester at about 12.17 p.m. 

3. Conveyances from the Leicester station to the water 
works (distant about seven miles), will be provided by the 
president, and will be in waiting in the station yard. It is 
requested that the students and visitors will take their seats 
not later than 12.30 p.m. 

4. The party will arrive at the water works about 1.30 p.m., 
when the students are requested to separate themselves from 
the rest of the company, and place themselves under the 
guidance of the secretary, by whom they will be conducted to 
the south end of the em ent. 

2. At this point the president will commence his explana- 
tions in the order in which the several portions of the works 
will be visited. ‘The explanations will include: 

a. The objects of the undertaking. 

b. The extent and character of the watershed. 

c. The capacity of the storage reservoir and the con- 











and the firegrates are 2ft. lin. wide with a length, 


structive particulars of the embankment. 


d. The weir and byewash. 

e. The outlet tunnel and valves. 

J. The filter beds and system of filtration. 

g- The engines, boilers, and pumps. 

h. The system of main pipes. 

k. The service reservoir. 

l. The system of distribution. 

m. The general capabilities of the undertaking. 

6. At 2.30 the students will be at liberty to distribute them- 
selves at pleasure over the works, and to ascend the tower 
for the purpose of obtaining a comprehensive view of the 
engineering arrangements, and of the physical features of the 
watershed. 

7. At 3 precisely the company (about 170 in number) will 
assemble in the marquee to partake of a cold collation. 

8. At 5.30 the students and visitors, or so many of them 
as are so disposed, are invited to visit the ancient Park of 
Bradgate, the property of the Earl of Stamford and Warring- 
ton, who has obligingly granted permission for that purpose. 
The objects of interest are : 

a. The geological features peculiar to Charnwood Forest. 

b. The magnitude and antiquity of the timber. 

¢. The ruins of the residence of Lady Jane Grey. 

9. At 6.30 the carriages will arrive at the ruins, and will 
take up that portion of the party which had started from 
London inthe morning, which they will reconvey to the 
Leicester station. 

10. At 7.30, the students and visitors who intend to return 
to town must assemble on the up platform and enter the 
special carriages which the president will provide, to reconvey 
them to the St. Pancras station, where they will arrive about 
10 p.m. 








A STONE FENCE RAILWAY. 

Some time since we received a pamphlet containing draw- 
ings and description of a so-called economical railway, pro- 
posed by Mr. J. L. Haddan, engineer-in-chief to the Vilayet 
of Aleppo. The plan suggested was so ludicrous that we 
refrained from making allusion to the pamphlet, believing 
that its author would be one of the first to wish the matter 
forgotten. But, on turning to that very excellent and useful 
Government paper, the “ Reports of Her Majesty's Consuls 
on Commerce, Manufacture, &c.,” we find that Consul 
Skene, of Aleppo, has devoted considerable space in his 
report to Mr. Haddan’s stone-fence railway, and gravely 
recommends it for adoption. 

“Knowing well the weight of these fatal objections (the 
cost of transport) to the success of the ordinary means of 
communication, Mr. Haddan has designed, and is on the 

int of carrying out, a novel economical railway, which 
a not cost one-third that of a first-class carriage-road, no 
earthworks of any kind being required, while the speed is 
equal to an ordinary railway, and its course much more 
direct, even in mountainous countries, than the existing mule 
trac. These advantages secure the complete monopoly of 
the traffic, mules and camels having no chance. It consists 
of a wall in concrete, about 1 yard high and 14 in. thick, on 
the top of which are laid a single rail and sleeper. ‘This wall 

oes up and down over hill and dale like a farm fence, fol- 
torte as nearly as possible, the natural surface of the 
ground. 

‘‘ The engine and carriages are double, and mount astride 
the wall like a man on horseback, one half being on either 
side of it. The carriages run on two single wheels, arranged 
Indian file, like a bicycle, and should be loaded spproxi- 
mately in equilibrium, though they are furnished on their 
undersides with horizontal friction wheels, which bear 
against the base of the wall (which is specially dressed 
smooth for the purpose) and keep the carriages under all 
circumstances perpendicular. 

“The engine is likewise provided on its underside with 
horizontal driving-wheels, furnished with leather tyres, 
which nip the — between them with any desired force, so 
that inclines of 1 in 5 can readily be surmounted. It is this 
facility on the part of the engine for overcoming steep 
inclines which enables the wall to follow the natural surface 
of the ground, thus avoiding all the heavy expenses of 
levelling rough ground by means of banks and cuttings, as 
in the construction of an ordinary railway or carriage road. 
The wall also runs as the crow flies, and need not, as a rule, 
twist or turn about to secure moderate inclines at a sacrifice 
of distance. 

“‘ The engine, likewise, does not depend for adhesion on its 
weight (a great point on stiff inclines), and, with the same 
boiler power, would not weigh one-fourth that of an ordinary 
locomotive, while the horizontal grip gives the engine un- 
limited — irrespective of its weight. The wagons 
are lifted bodily on and off the main line wall by a crane, 
and . points, a fruitful source of accidents, are purposely 
avoided. The train, being astride the wall, cannot possibly 
run off the line. Culverts consist of simple apertures in the 
wall. In marshy districts the wall is replaced by a wooden 

t and rail viaduct ; rivers are crossed in the same manner. 

‘ The engine weighs 4 tons, the carriages carry four persons, 
and the wagons about licwt. To suit this peculiar people 
this railway has been reduced to the most simple form of 
construction, and is of materials so durable as almost to 
dispense with repairs, and to require but little surveillance, 
as in this country all public works are expected to take care 
of themselves, The fine proposed at Aleppo is estimated to 
cost but 3007. a mile, as a groove cut in the coping of the 
wall is, for economy sake, to take the place of the rail and 
sleeper. Including all expenses, cranes, rails, and rolling 
8 if twice the carrying power stated above), the cost of 
a double line from Aleppo to Alexandria, traversing the 
Amanus range (2100 feet) would not exceed 200,0001, (dis- 
tance 97 miles), rary os a profit of 25 per cent. even on 
the existing traffic, which is valued at over 50,0001. per 
annum. For other parts of the Ottoman Empire, as well as 
for our own colonies, such a railway would be a great boon, 
and it is therefore now described as fully as possible.” 





B.., remainder ;of Consul Skene’s report is not without 
value. 
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Tue object of the improvement undertaken upon the 
Illinois river, is to make it navigable for the largest class of 
steamers that traverse the Mississippi river at all navigable 
seasons of the year, from Lasalle, the point where the 
Illinois and Michigan Canal enters, 100 miles south-west 
from Chicago, to the mouth of the river, a distance of 230 


miles. The improvement is to be made by the construction 
of locks and dams, forming a slack water navigation. The 
locks are to be 350 ft. long between the gates, and 76 ft. 
wide, and the dams are to be raised so as to make a uniform 
depth of 7 ft. of water for the entire distance at all seasons. 
At present, during low water, there is less than 3 ft. of 
water on very many of the bars, and one is covered only 
by 16 in. 

The work has been undertaken by the State of Illinois, 
and one lock and dam, at a cost of 400,000 dols., has been 
built at the city of Henry, 28 miles below Lasalle and 
82 miles above Peoria, the second largest city in the state. 
Four more locks and dams are required, at an estimated 
cost of 1,800,000 dols , making the entire cost 2,200,000 dois., 
or less than 10,000 dols. per mile. 

It is contemplated eventually to extend this work to 
Chicago, by improving the river in a similar manner 60 
miles to Joliet, and enlarging the Illinois and Michigan 
Canal to the Chicago river for 36 miles, which it is estimated 
will cost 16,250,000 dols. This will make direct communi- 
cation from Chicago by large steamers to New Orleans, and 
to all points on the Mississippi river and its numerous tribu- 
taries, making together 1600 miles of navigation. The work 
will be of immense importance to all the western and south- 
western states; it will open a cheap channel of commerce, 
the benefits of which to the increasing population of the 
states interested cannot be over estimated. 

The lock illustrated in our two-page engraving is located, 
as stated above, at Henry, on the north side of centre of the 
river ; and a short distance above the new bridge, recently 
built at this place, the dam is connected with an outside 
protection wall, about 100 ft. above the upper gates, and 
joins the south bank midway between the bridge and the 
mouth of Sandy Creek. 


IMPROVEMENTS ON THE ILLINOIS RIVER, U.S.A.; LOCK AND DAM AT HENRY. 











The lock has been built entirely in the bed of river, the 
centre line at the head being 350ft. from the low-water 
shore, and at the foot 150 ft. from the same. In commencing 
the work 7} acres were inclosed by a cofferdam substantially 
built of piles with cap timbers, and of sheet piling driven 
outside from 6 to 10 ft. into the bed of river, and protected 
with gravel on the outside of the piling from bottom of 
river with a proper outward slope. The water, which 
averaged only 4ft. in depth over the whole area at low 
water, was removed by a rotary clam-shell pump, with a 
delivery iron pipe 9 in. in diameter, and driven by a 15 horse 
power steam engine. 

The area of pit to be excavated for the foundation of the 
lock was 485 by 115 ft., and averaged 6 ft. deep, in- 
volving the removal of 13,000 cubic yards of earth. After 
this earth was excavated, 8200 bearing piles of hard wood, 
from 12 to 25 ft. long and 12 in. diameter at the large end, 
were driven over the bottom. On these piles eleven rows of 
square timbers 12 by 12 in. were placed longitudinally, each 
row extending 477 ft., and secured to the piles with bolts 
22in, long and 2in. square; on these timbers transverse 
timbers 12 by 12in. square were placed 6 in. apart, and 
covering #rds of the whole area; they were bolted to the 
piles and longitudinal timbers at every crossing with bolts 
Zin. square. All the spaces from top of transverse timbers 
to 8in. below bottom of longitudinal timbers—a depth of 
27 in.—were filled with concrete. The whole of this founda- 
tion is covered with 24 in. planking secured to the timbers. 
On the foundation the side walls of the lock were com- 
menced, and they extend 476 ft. on each side, with a mitre sill 
wall under upper gates, and a breast wall at head uniting 
with both side walls, which are 78 ft. apart at foundations 
through the lock chamber. Figs. 3 to 15 show various 
sections. through the wells. 

For 176 ft. from the head of the lock the walls are 30 ft. 
high, for the remaining 300 ft. they are 24 ft. in height, as 
the upper end of the lock is 6 ft. higher than the lower on 
account of the extreme depth of the water in time of floods. 
The main walls of the lock, where they are 30 ft. high, are 





113 ft.thick, and those 24 ft. high are 103 ft, at foundation ; 








the front face batters 4 in. to the foot, and the rear has offsets 
and a batter so as to reduce the coping to 5ft. on top. At 
every 154 ft. of wall there are buttresses on the rear 8 ft. 
by 8 ft., carried up to within 2 ft. of the top. At the quoins 
for the gates and for 20 ft. below, the walls are from 18 ft. 
to 20 ft. thick on bottom, and 17 ft. thick on top. 

The breast wall is from 7 to 8 ft. thick, and 7 ft. 8 in. 
high ; the mitre sill wall is of the same height, and from 
10 to 15 ft. thick, the mitre on upper side forming an angle 
with each main wall of 683 degrees, and the lower side of 
wall is curved, of a radius of 83 ft. In this mitre sill wall 
are eight segmental arched culverts 5$ft. wide, and 3} ft. 
high to pass the water into the lock, 

Below the lower gates the main walls extend 20 ft., with 
wing walls 40 ft. long on both sides, which flare 10 ft. each 
at the lower end. From the upper end of lower gate re- 
cess, to near the lower end of wing wall, semicircular arched 
culverts are built for discharging the lock, 5 ft. wide, with 
abutments 6 ft. high, and connected at top with an arch of 
2} ft. radius. The entrance to each culvert is by five square 
openings in the gate recess, 3 by 34ft., diagonal through 
the wall, and the discharge is by four similar openings in 
the wing walls 34 by 4 ft. Below the gates are wells 3 ft. by 
8 ft., extending from the culverts to the top of lock walls. 

The masonry is built of magnesium limestone in the most 
substantial manner, with the face stone cut to }in. beds and 
joints, and the backing to lin. average beds and 2 in. 
joints, laid in the best quality of hydraulic cement mortar, 
with vertical joints well grouted. The total amount of 
masonry used was 10,328 cubic yards. 

From the head of the lock heavy rubble walls extend up 
on each side to form an entrance into it. On the north, 
or shore side, it turns with a curve towards the shore, 
and joins a slope wall protection to a guard bank, which 
extends 350 ft. to connect the lock bank with the shore, 
On the south, or river side, this wall extends 100 ft., 
flaring out from the line of lock walls, then forming a circular 
pier head of 8ft, radius, it extends down parallel with 
the lock walls (the faces of the two walls’ being 50 ft. 
apart at bottom) to 100 ft. below end of lock, where it forms 
a similar pier head to the one at upper end, and returns to 
join the wing wall of the lock. The entire length of this 
wall is 900 ft., on the river side forming the abutment to 
dam and the river protection to lock. It is from 20 to 
29 ft. high, 7 to 8 ft. thick at bottom, and 3 ft. thick on 
top, coped with stone 9 in. thick. 

There is a similar wall on the shore side at the foot of lock, 
extending down 50 ft., then curving towards the shore, but is 
raised only 15 ft. high. The rubble walls are all on a founda- 
tion of piles, timber and planking, there being 860 piles, from 
12 ft. to 19 ft. long. There are 5560 cubic yards of 
rubble wall, of which 5300 cubic yards are laid in hy- 
draulic cement, and 260 cubic yards are laid dry. 

The gates are massive structures, 24 ft. high, and 43 ft. 
wide, and each gate contains over 20,000 ft., board mea- 
sure, of the best quality of white oak timber, and 27,000 Ib. 
of wrought and cast iron, including the anchor irons to 
secure gate to lock walls; whieh weigh over 60 tons, and they 
cost, with all the fixtures for hanging, 4000 dols. each. They 
are sustained and turn on heavy cast-iron chilled steps 
and sockets at the foot of quoin post, and supported by 
four suspension bars, lin. by 5in., secured to the foot of 





mitre post, and running to wrought-iron plates, 8 ft. in 
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diameter, and 2 in. thick, bolted to top of cast-iron towers, 
8 ft. high, which stand over the quoin posts on the top of 
the lock walls, and are kept in position by six large anchor 
rods extending from the rear of the wrought-iron plates, 
at an angle of 24 degrees, to the coping of lock walls, secured 
in the latter to the depth of 8 ft., the walls at that point 
being 18 ft. thick. The suspension bars are attached to 
plates by stirrups or goose necks, passing round a steel 
pin 3in. in diameter, and each anchor rod is fastened by 
an iron pin 24in. in diameter. There are large screw 
couplings in each suspension bar and anchor rod, by which 
the gate is adjusted in its proper position. 

Each gate is operated by a capstan and levers standing 
on the lock walls, with a spar of timber running to the mitre 
post, to which two $ in. wire ropes are attached, one for 
opening and the other for closing, one rope winding up on 
the capstan while the other is running out. The gates 
are so evenly balanced that two men can open or close 
them in 4 minutes with ease, 

The lock is filled from 16 composite valves 4 by 2} ft. 
inserted horizontally on a timber platform above the 
upper gates, which platform is raised 4 ft. above the 
fouhdation. The water drops into the well or open 
space below, passing into the lock through the 8 culverts 
to mitre sill wall already described. These valves are 
operated by levers, racks, and pinions, secured in cast-iron 
frames, which stand on the top of lock walla in recesses, from 
which vertical rods run down, and are attached to an elbow or 
knuckle joint at the level of the valve platform; from the 
elbow, shackles and horizontal bars extend, and are attached 
to horns on the end of the valves. There is also one valve 
in each gate operated by a lever from top of gate. 

The lock is discharged through the culverts in the lock 
walls at lower gates. A frame of white oak timber is inserted 
in eath well, in which are placed 8 composite valves 5 by 
24 ft., one above the other, which when closed shut off the 
water from flowing through the culverts. These valves are 
operated by two levers on the top of the wall, the bottom 
valve by one lever, and the two other valves by the other 
lever. There are also two valves ineach gate. The valves in 
platform are nearly horizontal when closed, and vertical 
when open, and the valves in gates, and culverts are nearly 
vertical when closed and horizontal when opened 

The gates and valves all operate with perfect satisfaction. 
The lock can be filled or discharged in 8 minutes, moving 
172,000 cubic feet of water, at its maximum lift. The 
time required in locking a single boat will be about 
15 minutes. The capacity of the lock is equal to 12 canal 
boats at one time, of the size of those on the Erie Canal of 
New York, or of the Illinois and Michigan Canal. It will 
require more time to lock a fleet of boats, as delay is in- 
curred in getting them in place in the lock. 

The dam, Figs. 18, 19, 20, is built of timber cribs filled 
with loose stones. It is 35 ft. wide, 11 ft. high, and 540 ft. 
long, and is raised 6 ft. above low-water mark. On the upper 
side of the crib work sheet piling is driven into the bed of the 
river to a depth of about 5 ft., and on the lower side piles 
12in. square are driven close together 10 ft. into the bottom 
of the river. Twenty feet of the width of dam has 
a coping of timber, sloping up-stream, 8 in. thick at 
one end and 4 in. at the other. There are two drops of 
3 ft. each on the lower side, with solid timber aprons 
12 in. thick, and 7} and 8} ft. width on which the water 
falls. Between the lower apron and square piles, stone 
and brush are extended 20 ft. on the bed of the river, and 
above the dam for 50 ft. itis filled in with brush and gravel, 
tapering over on to the upper slope of timber coping. 

The dam is securely bolted together at every crossing of 
timber, and there have been used more than 20,000 Ib. of 
wrought-iron bolts in its construction, generally } in. square 
and 14 to 22in. long. The work was all completed on 
January 11th, 1872, and is ready for use, as shown in 
the sketch on page 411. The result of its com- 
pletion is to add 60 miles of good navigation to the Illinois 
and Michigan Canal, and large amounts of corn were 
stored last winter at all the different shipping points on 
this 60 miles, to be sent to Chicago over this route, and 
the grain buyers of Henry gave 8 cents per bushel more for 
corn than was paid at other points the same distance from 
Chicago, which had not the advantages of water communi- 
cation. This gave the farmers along this route 30 per cent. 
more for their corn than was received by others just as near 
market, but with only railroad facilities for transportation. 

This work has been built under the charge of Joseph 
Utley, Virgil Hickax, and Robert Milne, as canal commis- 
sioners. It was designed and constructed by Daniel C. 
Jeune, as chief engineer, assisted by George A. Keefer, 
John §. Butler, and Charles C. Upham, and has been suc- 
cessfully completed by William Johnson, as contractor. 
The stone was all transported 100 miles from the Semont 
and Joliet magnesium limestone quarries. The oak and pine 
timber was brought from Michigan, and the other timber 
and piles from the vicinity of the work. 

The hydraulic cement, which was of superior quality, 
was manufactured by William Clark, at Utica, on the 
Illinois river, 86 miles above the lock. 





Tas Crorpor Locat Boarp.—Mr. Baldwin Latham, C.E., 
of 7, Westminster-chambers, has resigned the office of con- 
sulting engineer to the Croydon Local Board of Health, such 
resignation to take effect upon the completion of the works 
at present in progress, 





THE HARVEY TORPEDO. 

WE recently drew attention to the cireumstance that the 
Admiralty authorities were about to withdraw the manu- 
facture of Harvey torpedos from the inventor, with the 
view of having them made at Woolwich, thus depriving 
Captain Harvey of the only means he had of recouping him- 
self for time and money expended upon the invention. It 
is satisfactory now to learn that the protest entered by the 
gallant captain, as well as by ourselves, against this step, 
has had the effect, if not of altering the resolution of my 
lords, at any rate of postponing its effect for the present, in- 
asmuch as they have ordered the inventor to manufacture 
twenty-five more torpedoes with the necessary brake gear, 
&c. We trust this arrangement will be permitted to re- 
main undisturbed, as in justice to the inventor it ought, as 
well as out of consideration,for the manufacturers, Messrs. 
Vavasseur and Co., who, upon the faith of. the original 
arrangement, laid. down special plant and machinery for 
making the torpedoes. 

In connexion with this subject we may mentiom that, ac- 
cording to a rumour in which we have faith, the Whitehead, 
or fish torpedo has not come up to the Admiralty expecta- 
tions. Too much is not to be expected from it, but pos- 
sibly it is being improved by the Woolwich authorities, 
who are making experiments upon it. 

We may add, with regard to in, Harvey, that his 
little book on his torpedo has en’ upon a second edition, 
a special one, in which some curtailments have been made 
to suit the wishes of the Admiralty, who are introducing 
it into the service as the book of instruction for the weapon 
it describes and illustrates. 


SCREW PROPULSION. 

Tue merit of having invented the screw-propeller has 
at various times been given to some half-dozen individuals, 
and, like that of every other meritorious and practical in- 
vention, has been claimed by some half-dozen more. We 
do not purpose now to reopen the question of inventorship, 
which has long since been settled, to the satisfaction of 
some, and the dissatisfaction of others ; our object being 
to give some slight prominence to the claims of one who 
played an important part in the introduction of the screw- 
propeller. We allude to Mr. Henry Wimshurst, who thirty- 
four years since rendered good service in developing the 
screw from theory into practice. The facts of the case are 
very simple, and may be stated in a few words. About 
the time we have mentioned a vessel was fitted with a 
Smith screw, and a committee was appointed to test the 
practical merits of the screw as a propeller, The trial 
resulted in failure, and the vessel and the system were 
alike condemned. Mr. Wimshurst, who at that time was a 
shipbuilder at Millwall, being convinced that the successful 
application of the screw could be accomplished, commenced 
building the Archimedes for the *‘Ship Propeller Com- 
pany.” By altering the after body of the vessel from 
the sectional bulkhead arrangement of Mr. Smith, to the 
body-post principle designed by himself, he obtained long 
clean lines for the water to run freely to and from the 
propeller, and by this means rendered the screw a success. 
Another screw steamer, the Novelty, was built by Mr. 
Wimshurst, a year after the Archimedes, and in which 
vessel the body-post was placed further aft than in the 
first ship, so that other advantages resulted. In the No- 
velty, too, Mr. Wimshurst introduced engines acting 
directly on the screw, the first instance of the kind 
that had then been made. Besides adapting the ship 
to receive the screw, Mr. Wimshurst also improved the 
screw itself. The Smith screw in the Archimedes had one 
blade with one whole turn, but this was found to shake the 
stern of the ship injuriously, and Mr. Wimshurst therefore 
substituted a screw with two blades, each having half a 
turn, which remedied the objection. Mr. Wimshurst de- 
voted many years of his life, and all his available resources 
to the first application and introduction into this country 
of the screw-propeller. His plans were patented, but the 
time came when, for want of capital, he lost the benefit of 
his invention. The invention has, however, been adopted 
in vessels of the Royal Navy, without any compensation 
having been granted to the inventor, nor has he been 
recompensed in any other way that we are aware of. Seeing 
then, that, added to these things, Mr. Wimshurst is sixty- 
seven years of age, we think it would be an act of justice 
to allow him to participate in any pecuniary grant devoted 
to the reward of services of that nature, provided he can 
prove his claim thereto, and we shall be greatly mistaken 
if he canriot. We understand the matter has been brought 
before the First Lord of the Treasury as well as the Lords 
of the Admiralty, to whose notice, from its peculiarity, we 
commend Mr. Wimhurst’s application. 











Picton anp Brewnerm (N.Z.) Raruway.—Mr. Carruthers, 
engineer-in-chief, has made a report on the Picton and 
Blenheim (New Zealand) Railway. The line begins near 
the wharf at Picton and ends at the north bank of the Opawa, 
the distance being about 17 miles. 





Destructive Fire 1x Gresxock.—A most destructive 
fire occurred on Tuesday in Greenock. It commenced in two 
wooden sheds adjoining the sugar re and stores of 
Messrs. Alexander Anderson and Son. ith incredible 
rapidity it to the stores, which were nearly full of 
hogsheads of refined sugar, and ite every exertion, these, 
with their contents were destroyed, with the exception of 
about 120 casks, a seventh part of the whole. 





NOTES FROM THE NORTH. 
Guaseow, Wednesday. 

Glasgow Pig-Iron Market.—Since last report the local 
pig iron market has been exceedingly strong. — re- 
mained on Wednesday last at 97s. 8d. cash, and 98s. one 
month; the market was firm on Thursday, and on Frida 
prices advanced to 98s. 4d. to 98s. 6d. cash, at which busi- 
ness was done, closing sellers at 98s. 7}d., buyers 98s. 6d. 
Business was done on Monday at 98s. 9d. to 99s. 6d. cash, 
closing sellers at the latter price, buyers at 99s.3d. The 
market closed firmly yesterday at 99s. 6d. cash for buyers. 
A little flatness has shown itself to-day. It is still bona fide 
demand that rules the market, and instead of the quietness 
that might have been looked for during the summer months, 
after such a busy spring trade, there is still the same eager- 
ness to buy, and the same willingness to pay advanced prices 
that have characterised the past few months. Last week’s 
withdrawals from warrant stores amounted to 10,706 tons, 
and during the first half of the month the withdrawals 
amounted to 17,544 tons, making, at the same rate till the 
end of the month, 164,000 tons since Christmas. The ship- 
ments for last week were 21,530 tons, for the corresponding 
week last year 15,829 tons, increase 6701 tons, total increase 
since Christmas 96,304 tons. From the following list of 
prices it will be seen that makers’ iron has in some instances 
made great advances: 


No.1. No.3. 
s. d. s. d. 
Gartshetrie, at Glasgow (deliv. alongside) 1200 1040 
Coltness - ie 1250 1040 
Summerlee pe 7 117 6 100 0 
Carnbroe ; = 1150 1030 
Monkland pa * 107 6 102 6 
Clyde i i 100 1000 
Govan, at Broomielaw me 101 6 99 6 
Langloan, at Port Dundas yu 120 0 102 0 
Calder o ye 120 0 
Glengarnock, at Ardrossan - 1180 1040 
Eglinton os 7 1080 1010 
Dalmellington _,, pet 110 0 102 0 
Carron, at Grangemouth, selected ,, 115 0 
Shotts, at Leith ,, J 1150 100 
Kinneil, at Bo’ness ~ 110 0 100 0 


Monkland Iron and Coal .—It was rumoured, 
several months ago, that the old-established business of the 
Monkland Iron and Steel Company was about to pass into 
the hands of a limited liability company. The rumour is 
now verified, as the scheme been publicly launched 
during the last few days. The capital is 400,000/. in 40,000 
shares of 107. each. All the totin ary shares capital was 


subscribed before the prospectus was issued, and subscription 
was only asked for 11,000 shares of the guaranteed preferen- 
tial stock. The company’s works will include nine blast 
furnaces all in blast, iron works, and extensive 


collieries, and ironstone fields, &o. Amongst the directors 
are Mr. Hugh Neilson, of Summerlee Mossend Iron 
Works, and Mr. Ferrie, the patentee of the peeing Hest 
furnace, that has proved such,a success at the Monkland Works 
since the first one was completed, about nineteen months ago. 
This is the last day for receiving applications for shares. 

The Omoa Iron and Coat € my.—I am informed that 
the applicants in the G trict for shares in this com- 
pany only got an allocation of about one-third of the amount 
subscribed for. 


Ayr Harbour.—The usual Geet meeting of the Ayr 
Harbour Trustees was held last week. In the harbour- 
master’s report it was stated that 13,000 tons had been 
dredged from the harbour during the quarter, and it was re- 
commended that the quay wall should be considerably 
extended. A motion was made to the effect that additional 
berthage should be provided on both sides of the harbour, 
the mover stating that the new line of railway between A 
and Muirkirk ht be expected to afford an annual ic 
of 297,000 tons of coal, 130,000 tons of ironstone, 20,000 tons 
of lime, 35,000 tons of pig and bar iron, and 18,000 tons of 
rop wood, all of which would find in Ayr a natural outlet. 
motion was only lost on the casting vote of the Provost ; 
but a report on the subject is to be brought up at a future 
meeting, when it is expected something definite will be done. 


Cheap Water in Glasgow.—At the usual monthly meeting 
of the Glasgow Corporation Water Committee, held on 
Monday last, the rates for the ensuing year were submitted 
by the Finance Committee for consideration. The revenue 
amounted last year to 114,038. 1s. 8d., and the expenditure 
to 109,0147. 18s., leaving a surplus of 60237. 9s. 8d.; in- 
cluding that surplus, the revenue for the year 1872-73 was 
estimated at 114,623/, and the expenditure at 109,8177. It 
was resolved to reduce the rate, fixed on rental, 14d. to the 
consumers in the or that is to 8d. per 1/. for the 
domestic rate, and 1d. per 1l, for the public rate. The 
Finance Committee proposed to fix the rate at 10}. per 11. 
for consumers outside the municipality, but the General 
Committee, by a majority, fixed it at 11d. per 17. There 
may be as low a water rate elsewhere as is paid by Giasgow 
householders, but when the quality, A veearae C and uninter- 
mittent character of the supp y are taken into consideration 
as elements in calculating the price, Glasgow certainly bears 
away the palm in respect of cheapness. 

Kilmarnock Gas Works.—After an existence of many 

ears the Kilmarnock Gas Company ceased to have an in- 
Sependend existence last week, the works and the whole 
business connected with the manufacture and supply of gas 
to the town passing into the hands of the Town Council. 








Vicrortan Rartways.—Plans and sections of a proposed 
railway from Portland to Coleraine, with a branch to Hamil- 
ton and another to Casterton, have been deposited wtth the 
Victorian authorities. The line is to be constructed on a 
gauge of 3 ft. 6in., and it is to be worked by rolling stock 
on the Fairlie system. 
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NARROW GAUGE RAILWAYS. 

Weanticipate with some little interest the results 
of the Narrow Gauge Convention announced to be 
held in St. Louis on the ]9th of the present month, 
and which has for its obje~t the full discussion of 
the stibject of narrow gauge railways, and their 
comparative advantages. Judging from the nume- 
rous and influential names which figure in the 
list of the Committee of management, and the 
great interest which the question is exciting in the 
United States, it appears probable that some impor- 
tant conclusions will be arrived at, and that ex- 
tended action will result from the meeting. Despite 
the assertions of that section of the American press 
which has opposed itself, with a devotion worthy 
of a better cause, against narrow gauge under all 
conditions, the extension of the new railway system 
has advanced in America with an unparalleled 
rapidity, as is shown by the columns of our able 
contemporary, the Chicago Railway Review, which, 
taking up the opposite side of the question, ad- 
vances, week after week, striking evidence of the 
energy and vigour with which the railway reform 
is being prosecuted. And if the Narrow Gauge 
Railway Convention of St. Louis has been properly 
organised, and is being judiciously conducted, it 
will do much towards assisting the progress so 
satisfactorily commenced. 

While the question of narrow gauge is being 
argued so hotly in the States, we find that in Nor- 
way—the birthplace of narrow gauge—a consider- 
able extension of lines has been authorised, and 
will be at once commenced. At present there isa 
total mileage in that country of 305 miles, of which 


113 miles are 4ft. 8$in., and 192 miles are 3 ft. 
6in. gauge. One of these lines, the Hamar-El- 
verum, which last year was extended as far north 
as Aamodt, is about to be continued for a distance 
of 195 miles, as far north as Stéren, where it will 
meet the Stéren-Throndhjeim Railway, already con- 
structed. This new line will pass through the 
valley of Osterdalen, and will cross the Doorefjeld, 
at the copper mines of Roéros, where the level will 
be 2100 ft. above the sea, the ascent to this place 
from Aamodt is gradual, and with good gradients, 
none being over 1 in 90, but after crossing the 
summit of the Doorefjeld, the descent towards 
Stéren is very rapid and precipitous, involving great 
difficulties in construction, partly on account of the 
serious impediments which the snow offers, and 
partly from the natural contour of the country. 
To give an idea of the nature of the works, we may 
state that the valley of Guldalen, 1200 ft. below the 
summit, has to be reached by a continual descent 
along the side of the mountain for a distance of 14 
or 15 miles, involving gradients of 1 in 54 or] in 
60, with many bridges across the streams, .and 
several short tunnels. At the Hesja gorge, a bridge 
200 ft. span and 180 ft. high, will be required. The 
cost of these 195 miles will be 570,000/., or 2920/. 
per mile! The works for 130 miles beyond the 
point of junction at Aamodt, are comparatively very 
easy—easy, that is to say, for Norway, and for this 
length the cost is 2319/7. per mile, Beyond, for the 
remaining 65 miles, on the Throndhjeim side of the 
summit, the nature of the country, and the difficul- 
ties just mentioned, will raise the outlay to 4019/. a 
mile, This amount includes, in both cases, all ex- 
penses for rolling stock, stations, telegraphs, en- 
gineering, &c., and the price of rails is taken at 
107. 10s. per ton. 

Besides this Aamodt-Stéren line, about to be 
undertaken, there remains a short length to com- 
plete the thorough railway communication between 
Christiania and Throndhjeim. From the former 
place, two 4 ft. 84 in. lines branch off to the north- 
east, one running to Kongsvinger, and the other 
to Ejdsoold. Between both of these places and 
the Hamer-Aamodt line there is a break of about 
50 miles, and the sanction of Parliament has yet to 
be obtained for constructing a railway over this 
distance. According to the route selected, either 
by way of Ejdsoold in extension of the Mjésen line, 
orfrom Kongsvinger, in extension of the Kongsvinger 
line, the length of the railway between Christiania 
and Throndhjeim will be 331 or 363 miles, of which 
289 or 301 miles respectively will be of 3 ft. 6 in. 
gauge, and the remainder, already existing, are of 
the old 4 ft. 8} in. gauge, commenced under English 
auspices, and extended afterwards by Mr. Pihl. 

The Norwegian Parliament has also sanctioned so 
much of a main west and east transverse line, of 
3 ft. 6 in. gauge, from the North Sea to the Baltic, 
as lies within its jurisdiction. This line will form 
an extension of the Throndhjeim-Stéren Railway, 
and will terminate at Sundswall on the Baltic. The 
total length will be 295 miles, of which 63 miles 
will be in Norway, the remainder being in Sweden, 
where 3 ft. 6 in. has been fixed as the gauge of the 
country, by the Swedish Government for all lines 
north of the Gefli-Falun Railway. When this work 
is completed, there will be a continuous length of 
577 or 596 miles of 3 ft. 6 in. gauge railway from 
Sundswall and Throndhjeim, and to the’ junction 
either with the ME or the Kongsvinger 4 ft. 
84 in. railway. ‘The Norwegian portion of this 
transverse line will cost 4063/. a mile. 

This statement shows with what success Mr. Carl 
Pihl has prosecuted the reform which he was the 
first to introduce upon main lines of railway, and 
the success which has attended his efforts has en- 
couraged, as we have seen, the neighbouring country 
of Sweden to follow in his steps. 

By the adoption of narrow gauge alone, he has 
been able to give to Norway a railway system ; for 
had he not departed from the beaten track, the cost 
of construction would have entirely prevented the 
formation of any but a few short lines, between 
the most important centres, and the rest of the 
country must have remained without means of com- 
munication, except the rude ones afforded by horse 
transit over the common roads. 

It is quite needless to point out that there are 
scores of countries in precisely the same condition 
as Norway, lacking the means to build broad gauge 
lines, yet able to adopt the cheaper and thoroughly 
efficient system Mr. Pini has perfected. It is idle 
on the part of narrow gauge opponents to argue 


is equally suitable for another where the same con- 
ditions rule—poverty, scanty traffic, and scattered 
centres. And this is a point that the members of the 
St. Louis convention will do well to lay to heart, 
They can find in Norway the indisputable evidence 
of success, and in what Mr. Pihl has done they may 
see the results of many years of quiet indefatigable 
work, which has placed narrow gauge beyond the 
region of experiment. His example may well en- 
courage those American engineers who are now 
working in the same direction, and who may, from 
what he has achieved, feel confident of equal suc- 
cess. 

We would especially call the attention of such 
engineers to the estimates which we have quoted 
above—the prices per mile of the new lines now being 
commenced in Norway. They bear out conclusively 
what we have ourselves from time to time advanced 
as to the saving to be obtained upon a narrow gauge 
railway properly constructed, and form an additional 
proof that Mr. Pihl spoke within limits with refe- 
rence to the comparative cost of making and working 
narrow gauge lines, when on a public occasion in 
Toronto, he said, ‘‘ I am often asked the exact dif- 
ference between the cost of a railway on a gauge of 
3 ft. 6 in. and one of 4 ft, 8 in. It is difficult to make 
definite comparison, as every railway is different, 
I believe, however, that it may be stated generally 
that the narrower gauge can be built for one-third 
less. In working I can give a better test, by sup- 
posing a mixed train with three passenger coaches 
with places for 96 passengers, but containing only 
60 passengers, and 14 goods wagons on a line with 
a ruling gradient of 1 in 100, In Norway the 
narrow gauge passenger coaches weigh 4.1 tons, 
goods wagons 3.3 tons, locomotive 16 tons. Esti- 
mating each passenger at 140 Ib., and the load of 
freight at 70 tons, there is in all 148} tons, On the 
4 ft. 84 in. gauge the three passenger coaches weigh 
6.4 tons each, and freight cars 4.3 tons, and engine 
20 tons, adding the same amount of freight and 
passengers, the sum is 173} tons, or 18 per cent, 
saved in locomotive power on the narrow gauge.” 








FRENCH RIFLING IN BRITISH GUNS. 

SEVEN years ago, the French soft metal stud and 
bearing was adopted, under the name of the 
‘‘ Woolwich” system for rifling British muzzle- 
loading guns. At that time very little experience 
was extant as to rifled muzzle-loading heavy ord- 
nance. Ifthere were any such guns issued to the 
navy, they were rifled upon a plan known as the 
‘¢shunt,” now universally condemned as most 
unmechanical, and therefore totally abandoned, 
Military men had, in 1865, little more experience 
of rifled muzzle-loading heavy ordnance than naval 
gunners. True, a few able and distinguished 
officers doing duty at Shoeburyness and at Wool- 
wich had had considerable experience of the 
many experimental systems of Sir William Arm- 
srong, every one of which was conceived on 
such unmechanical principles as necessitated their 
subsequent abandonment. But so little were 
the true mechanical principles of rifling then 
understood, that we find six able officers of both 
services eulogising the now-abandoned ‘ shunt” 
system, in a report, dated May 1, 1865, in these 
words : ‘‘ If the so-called French system should fail 
in larger calibres” than 9 in., ‘‘ the natural course 
would be to fall back upon Sir William Armstrong’s, 
which holds the second place; which has been 
more thoroughly studied and worked out than any 
other, and through a wider range of calibres, which 
is actually in the service in the muzzle-loading 
64-pounder guns, and to which so many of our 
existing experimental guns of large calibre, the 
600-pounder, 300-pounder, 9.22 in., or 220-pounder, 
are: conformed. o throw away the experience 
gained with these guns, and the expense incurred 
in the preparation of patterns, and means of manu- 
facture, without good cause, would be to postpone, 
unnecessarily, the great desideratum of a settled 
system, and plunge anew into tedious and costly 
experiments, on a mere hypothesis of improve- 
ment.” Compare this prophetic eulogium with the 
subsequent fact that the ‘‘ shunt” system altogether 
failed ‘‘ in larger calibres” than 9 in., and that after 
five years further ‘‘ tedious and costly experi- 
ments” upon the studs of its smaller projectiles, it 
was finally abandoned, in 1870, for even small 
calibres. 

It is no disrespect to the intelligence of the 
gallant and able officers, who recommended for 
adoption not only the original breech-loading lead- 
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varieties which succeeded it; or who eulogised the 
“ shunt” system in each and all of its phases; or 
who, in 1865, discovered an i nee ** dis- 
position to admit of the advantage of an increasing 
over an uniform spiral,” and, who, accordingly, 
‘determined to record their unanimous opinion in 
favour of the so-called French system,” to assert 
that the expenditure of four or five millions sterling 
has taught every intelligent officer and instructor of 
the Royal Artillery and of the Navy, far more of 
the mechanical principles of rifling, than was known 
by any half dozen of their number at the dates 
referred to. 

Seven years’ large experience of the French 
system has led able and intelligent artillerists to 
collate a large number of observed facts, and to 
apply to those facts simple mechanical laws. By 
clearing away the mystic smoke of gunpowder and 
the cloud of partisanship which obscures scientific 
investigations, it is found that the violation of 
certain simple mechanical principles explains almost 
every mark observed on recovered shell, and every 
injury inflicted by the escaping projectiles upon 
the lands and grooves of their guns. 

Ignoring these simple mechanical principles, and 
declining a patient investigation into the causes of 
the marks and injuries referred to, excuses are re- 
sorted to by partisans committed to the French 
system, to explain away, instead of carefully 
examining established facts. By this means alleged 
causes of damage may be removed further off, but 
they still remain, in their new position, a matter 
for further explanation. We may take a few ex- 
amples, where the facts themselves are undisputed : 

When a 9-inch, 12}-ton gun, exploded violently 
at the first round, on the 25th September, 1868, 
the excuse made was, that the Royal Gun Factories 
had put a bad steel tube into the gun; but we 
know that many other guns have been repeatedly 
fired even with cracked steel tubes, which yet 
did not burst with or without violence ; and that, in 
1868, guns were better constructed than in previous 
years, or than they are now made in several other 
countries. But, accepting the plea, what is the 
exact process by which a defective steel tube ex- 
plodes a gun? How are the mechanical forces 
applied? If the shot had passed out of the bore 
fitting mechanically on rails, as it were, would the 
catastrophe have occurred ? 

When a converted 7 in, 68-pounder, of 95 ewt., 
flew into 76 pieces, over an area of 580 yards by 
150 yards, at the first round, on the 10th of August, 
1870, the fault was laid to the door of the 28 lb. of 
mild pellet powder, which propelled the 114 lb. 
—— fessrs. Curtis and Harvey had, it was 
said, hit by accident upon some fearfully violent 
explosive compound, which destroyed the gun, but 
Curtis and Harvey have not made their fortune out 
of this accidentally-discovered explosive. More- 
over, this gun had withstood 164 discharges, in all, 
on previous occasions, some of which were with 
charges of 31b. of “brutal” R.L.G. powder, And 
other converted guns had withstood yet heavier 
charges. Another excuse made is that this gun 
was the property of Major Palliser, and not of the 
Government, though how the ownership affects the 
scientific investigation is not very apparent. Ad- 
mitting the first excuse, the question still remains 
—how was the mechanical force applied? If there 
had been no shot in the gun, or, if the shot had 
been free to escape without obstruction, could this 
fearful explosion have taken place ? 

When the 35-ton gun split its steel tube in the 
lower groove near the seat of the projectile, at the 
68th round of cool deliberate firing, the excuse was 
ready that it was all the fault of the eccentric 
powder pressures. But why were the powder pres- 
sures eccentric? And how was it that the crack 
was not in the upper groove, where the escaping 
gases would, in consequence of the windage, exer- 
cise greater pressure than below the shot? And 
why is the centre of the crack 14 in. outside the 
point where the maximum powder pressure is re- 
lieved? Why raise this mystic smoke of gun- 
powder when the recovered projectiles show that 
some of the hardened studs overrode the grooves 
to the extent of their whole diameter, that other 
studs were smashed off flush with the shot, and that 
many others were sheared to aless extent? If the 
axis of the shot had coincided truly with that of 
the gun, how could the studs have Sone sheared, 
or have overridden their grooves? And, had the 
shot been free to escape fairly, should we have had 
eccentric powder pressures varying from 27 to 66 
tons on the square inch, with 120lb. charges? 





And would a spike in the position of the lower rear 
hardened stud explain the position of the incipient 
crack ? 

When out of the only 18-ton guns which have 
been carried to sea for a term of three years, and 
subjected to eight discharges each per quarter, 
three are disabled, excuses are always ready. First 
the Palliser shells are too weak, and break up in 
the gun. But when a Palliser shell has to be 
broken up in the factory the workman strikes with 
his sledge hammer in vain, till he hits a stud ; then, 
we are officially told, it ‘‘ may be surprisingly easily 
divided into two by a blow on the stud fixed on the 
present system. If shot are found split in store the 
crack generally runs through stud holes.” We are 
also officially told of other studded shell that ‘a 
considerable proportion of steel shell burst prema- 
turely in guns when these projectiles were under 
trial; and, further, that similar accidents frequently 
happen to ‘common’ shell fired with smaller 
charges.” Yet no other part of the projectile is 
supposed to touch the bore but these studs, which 
serve both to support and to rotate it, and which 
are the tools or wedges employed in the Laboratory 
Department to break up the shell. Is it any 
wonder, then, that projectiles break up so plenti- 
fully in the guns, or that occasionally the broken 
pieces damage the bore ? 

When the third 18-ton gun of the Hercules was 
disabled, partisans were ready with a defence that 
it was all the fault of the wooden time fuse which 
caused a concussion shell to break up prematurely 
in the gun. But wooden time fuses are ve 
ancient inventions. How do they proceed to took 
up shells? And why do these only disable French 
rifled guns? ‘There must be a mechanical force 
exerted in a peculiar manner to cause this prema- 
ture burst to take ee always in a particular part 
of the gun—in the “chase,” aa the Pall Mall 
Gazette explains. A wooden fuse may be described 
as a conical-shaped hollow plug, filled with an in- 
tensely hard powder composition. When the gun is 
fired the heavy shell is thrown violently forward, 
and enveloped in gas ; the wooden plug in front is, 
consequently, driven into the shell, and the com- 
poe being armed with quick match, is ignited. 

f the passage of the shell were obstructed in the 
“chase” by an unusually ‘‘ oblique movement of 
the axis of the projectile,” which Colonel Owen in 
his ‘* Modern Artillery” describes to be natural to 
‘‘ hard projectiles having studs,” then the wooden 
fuse would be thrown out, and the bursting powder 
would be left unprotected from the ignited gases in 
the gun, The absence of the wooden time fuse 
from its fuse hole would thus cause the premature 
bursts which frequently take place, and the dis- 
abling of the 18-ton guns of the Hercules, which 
only occasionally take place. If this be not the 
true explanation, hot words won’t give a better. 
Let a few carefully conducted experiments be made 
with wooden fuses filled up with wood instead of 

owder, i.e., not cored at all. Let a hundred shells 

e so fired with battering charges, and observe 
whether any break up or not, 

Why is the common shell of the 11 in. 25-ton gun 
only 2 1b. heavier than that of the 10in. 18-ton gun? 
Why does the common shell of the 12 in. 35-ton gun 
contain 5 Ib. less powder than that for the gun only 
half its weight? Is it not that the means of rota- 
ting a shell of the proper length and capacity are 
insufficient? And did not the superintendent of 
the Royal Factories state officially of the 35-ton 
gun beforehand, that ‘‘ The stud in the projectile 
confines us to giving a less twist than I should like 
to give any gun,” and that the twist given would 
not ‘‘obviate the inaccuracy of flight” now ob- 
served ‘‘by the Director-General of Naval Ord- 
nance in the 12 in. gun of 25 tons? Was Captain 
Hood, R.N., wrong in speaking of this ‘‘ inaccuracy 
of flight”? It is clear that Captain Hood, as 
officially representing the naval gunners, is in 
agreement with the best military artillerists as to 
the lack of rotation attainable under the French 
system. 

We can well understand that the recent revela- 
tions as to the performances of our heavy guns, are 
not very agreeable to the gentlemen who originally 
recommended the French system of rifling for 
adoption, nor to those gentlemen who have been 
inventing theoretical hypotheses to explain its won- 
derful agreement with the laws of nature. But if 
these gentlemen would convince others of the 
soundness of their views, they must set about, not 
explaining away, but preventing these ugly facts. 
We have no doubt that they will fight hard for 





their ‘‘ particular baby.” All we ask of them is to 
condescend to the infirmities of ordinary minds, and 
to explain the remote as well as the near causes of 
the various marks found on recovered projectiles, and 
in the interior of many guns. The principles in- 
volved are those of the merest elementary me- 
chanics, Let these be carefully, and honestly, and 
truthfully applied, and we have little doubt that the 
non-centering properties of the stud system will be 
patent to all intelligent minds. 


THE COMPARISON OF ELECTRIC 
CAPACITIES. 

Tue electric capacity of a condenser of whatever 
form is measured by the quantity of electricity 
necessary to charge it until there is unit difference 
of potential or unit electromotive force between 
its insulated and uninsulated conducting surfaces. 

Expressed in formula this becomes as follows : 

Let C=electric capacity of condenser, 
Q=electric quantity, 
E=electromotive force, 


Then c=8, () 


From this it is clear that if we have two con- 
densers holding each the same quantity of electricity, 
their capacities will be inversely as the electromotive 
forces between their conducting surfaces. Thus if 
C ,=capacity of one condenser, 

E,=electromotive force between its conducting 
surfaces, 

C,—capacity of the other condenser, 

E,=electromotive force between its conducting 
surfaces, and 

Q=quantity of electricity in each, we have from 

equation 1°, 








= (2) 
1 
With a quadrant electrometer and a Thomson 
resistance slide, the capacities of two condensers 
can be conveniently compared in the following way, 


In the figure let A, A, be the series of equal coils 
in the resistance slide, of which there are usually a 
hundred, To the extremities of this series A, A, 
let a battery, B, be joined up, and let the move- 
able contact stud of the slide, S, be connected to 
earth. The electromotive force or difference of 
tentials of the battery is divided at the stud, S, 
in the ratio of the total resistances, r, and 72, be- 
tween and the extremities, A, and A: Thus if 
E, oor of potential between the points A, 
and 5, 
=total resistance between A, and s, being the 
sum of the resistances of the separate coils, 
E, — of potential between the points A, 
and S. 


" 


r, =total resistance between the points A, and S, 
1. (8) 


we have E, . is 

2 2 
If now we take two condensers, a, and a, and 
connect one plate of each to S, and apply the other 
plates to A, and A, respectively, we shall charge a, 
to an electromotive force E, and a, to an electro- 
motive force E,, and if the quantity of electricity in 
each condenser is equal, then from equations 2 and 


17s 
30) C; ’ 

where Ci=capacity of a, 

C,=capacity of aq. 

If the quantities are unequal the sliding stud S 
must be shifted so as to give such a division of the 
whole electromotive force of the battery as will 
charge the condensers with the same amount of 
electricity. 

The use of the quadrant electrometer is to deter- 
mine when the quantities are equal. It is evident, 
since the condensers are applied to the two different 
poles of the battery, that they will be charged with 
opposite kinds of electricity. If, then, immediately 

ter being charged at the points, A,, Ag, the con- 
densers are discharged into one another, the two 
electricities will wholly neutralise each other when 
the charges are equal, and, upon being applied to 
the electrometer, there will be no deflection of the 
image upon the scale, showing that no trace of 
electrification has been detected. 

The capacities of submarine cable cores may by 
this method be very accurately compared in short 
lengths of a few feet. One end of each piece is to 
be carefully insulated by cutting away the dielectric 
so as to make a clean surface and then coating it 
with solid paraffin. ; 

Measused lengths, which may be conveniently 
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taken equal, of the two pieces to be tested are then 
immersed together in a vessel of water; the ends, 
made to project a little beyond the water surface, 
being wrapped with wet cloth, so that the pieces 
may be surrounded with water throughout. The 
sliding stud, S, is to be put into metallic connexion 
with the water and to a good water-pipe earth, or, 
better, to the case of the electrometer itself. The 
cables now form two condensers, having the water 
as one joint conducting surface, and they are charged 
oppositely by means of short and convenient 
electrodes, ¢,, ¢,, led from their uninsulated ends, by 
contact at the points, A, and Aa, the respective 

oles of a battery of some 30 or 40 Daniell cells. 
Without loss of time the cables are then discharged 
into one another by putting the charging electrodes, 





sands. Although the German Lifeboat Institution 
keeps lifeboats and other apparatus at Heligoland, 
and at some other parts of the coast, itis impossible 
to prevent the destruction of a great amount of 
shipping and lives every year without a harbour 
of refuge, for which Tieligoland offers the best 
facilities. Instead of being now carefully avoided 
for its surrounding shoals and sunken rocks, the 
place would be sought in all heavy or thick 
weather for shelter. ‘The island extends for 2300 
paces in the direction from north-west to south- 
east, and near its southern end it is about 300 paces 
broad, with a steep cliff on all sides, particularly 
north-east, and it is only accessible by stairs cut in 
the rock. This main part of the island is called the 
‘* highland,” to which towards the south-east a small, 


gem oteo. 








4. 


€,, €,, into contact, and while in this position the 
electrodes are at once applied to the insulated 
quadrants of the electrometer. The deflection of 
the spot of light on the electrometer scale will show 
wholes the positive or negative electric quantity 
is the greatest. The electrified quadrants of the 
electrometer, possessing as they do a statical 
charge must, after each trial, be earthed to the 
case of the instrument so as to free them from 
it; and, the sliding stud having been shifted, 
the cables are recharged at A, and A, and the 
same operations gone through until the electrometer 
indicates no resultant electrification of the cables. 
When this occurs, as has been already shown, the 
capacities are inversely proportional to the resis- 
tances of the two parts into which the sliding stud 
divides the coil series. If the pieces compared are 
not of the same length, this must be allowed for by 
taking into account the fact that the capacity is in 
simple proportion to the length in the same cable. 


HELIGOLAND. 

Tue German Nautical Association has repeatedly 
advocated the construction of a harbour of refuge 
at the very dangerous and rocky British island of 
Heligoland, which would be able every year to save 
a great number of vessels and lives from de- 
struction, and as the island is a possession of the 
British Crown, the association has invoked the di- 
plomatic assistance of the Chancellor of the German 
Empire. This little island is formed by an isolated 
rock in the North Sea, which rises to about 200 ft. 
above the water, and is inhabited by a German 
population of about 3000 people, mostly fishermen, 
pilots, and sailors. It is situated about 20 nautical 
miles from the rivers Eider, Elbe, and Weser, which 
form the inlet to the harbours of Tonningen, Cux- 
haven, Hamburg and Bremerhaven-Bremen. This 
scheme of a harbour of refuge at Heligoland has of 
late taken much prominence in connexion with 
the great harbour works at Cuxhaven on the mouth 
of the Elbe, and the new railway from Hamburg to 
that place, for which purpose a capital of 20 million 
thalers, or 3 million pounds, will be raised through 
the agency of the banking houses of Magnus 
and Mendelssohn of Berlin, and Hambro of Lon- 
don, 5, The vessels which pass the island of Heligo- 
land, coming and going, can be estimated at 
about 30,000 every year, of which number a very 
considerable part are English ships, which trade 
regularly with coal, iron, cattle, and grain between 
the North German ports of the so-called Hambur 
bight, and the east coast of England and Scotland. 
This Hamburg bight is lined on its eastern and 
southern sides by extremely dangerous sands and 
shoals, which are worse than the disastrous Good- 
win, Galloper, and Cross sands, as in many instances 
they extend for more than 12 miles from shore, and 
it is almost impossible to bring help to vessels from 
the land, when in a heavy north-west gale, sweeping 
right into this bight, which is entirely open to that 
direction, they are blown and wrec m4 upon the 




















strip of foreshore is attached, called the ‘‘ lowland,” 
and 1600 paces east of this lies the low sand island 
called the ‘‘downs,” where the arrangements for 
sea-bathing are established. The sand island, stretch- 
ing likewise north-westand south-west, is 1600 paces 
long, and reaches to a height of 70 ft. above the sea. 
Heligoland offers some very interesting geological 
features, being composed of strata of the new and 
red sandstone with its characteristic layers of red, 
grey, and green slates, which form almost horizontal 
bands in the rock, visible from a great distance and 
slightly dipping towards north-east, In that direc- 
tion follows a series of reefs composed of yellow 
limestone, which,’ geologically speaking, overlie the 
sandstone. These reefs, or sunken rocks, with only 
a fathom or two of water above them, extend for 
about 4 nautical miles parallel to the main island, 
and about a mile distant from it, the sand island 
forming almost their southern extremity. The 
limestone becomes partly visible at low water, and 
from its fossils it corresponds to the ‘“‘ muschelkalk,” 
which formation is not developed in this country. 
Upon this follow strata of lias, corresponding 
to the Oxford clay and Kelloway rock. Again 
beds of grey marl, containing carbonaceous and 
fish-remains, overlie the lias, and correspond to 
the hills or lower chalk formation, while sunken 
rocks of white chalk with flints surround the island 
on all sides. There is no doubt that the main rock 
and the sand island are now only the small remnants 
of a large island, which was once at least 5 nautical 
miles long, and about 24 miles wide, and that it has 
been gradually destroyed by the ceaseless action of 
the waves and the north-western storms, which drive 
the sea with particular violence upon the shores. 
There exists now an open roadstead with 6 fathoms 
of water 2 miles east of the island, and between it 
and the downs is an anchorage for small craft in 
1} or 2 fathoms. This latter could be much im- 
proved by the construction of a breakwater con- 
necting the south-eastern point of the lowland with 
the northern end of the downs, and it would be 
quite a safe harbour, if piers were constructed run- 
ning in the direction of the isles from the south 
horn of Heligoland towards S.E., and from the 
south end of the downs towards S.S.E. Such 
harbour works would, however, require a very 
heavy outlay, half a million sterling at least, but 
it is not unlikely that they would be undertaken by 
Germany for the benefit of the very important 
shipping in that part of the North Sea, if satis- 
factory terms could be arrived at with this country. 


THE PRESTON COVERED MARKET. 
A QuESTION of considerable importance to engi- 
neering contractors is at the present moment agi- 
tating Preston from its centre to its uttermost 
arts, the like whereof, perhaps, has not been 
nown since the days when Preston had to choose 
for itself one of two steam fire engines which nearly 
pumped the canal dry in their frantic efforts to win 
the hearts of the Preston magnates. The present 














excitement is due to the circumstance that the 
Town Council, or, at least, a majority of the sapient 
individuals composing that y, insist upon the 
erection of a covered market, the designs of which 
have been reported upon as unsafe by a London 
engineer, thoroughly competent to give an opinion 
in the matter. To render the matter clear, we 
must tell the story in our own way, by commenc- 
ing at the beginning. In the early part of 1870 
the corporation of Preston entered into a contract 
with Mr. Joseph Clayton, of Preston, for the erec- 
tion of a covered market, which extended over an 
area of some 3500 square yards. The building was 
open-sided, and consisted of a trussed roof, 338 ft. 
6in. long, and 90 ft. span, carried on 26 columns, 
beyond which on either side the roof overhung 6 ft. - 
The designs were prepared by Mr. Garlick, the 
architect to the corporation, and the building was 
to have been completed by the end of July, 1870. 
But it was not completed by that time, although 
work to the value of 2300/. had been done and paid 
for. On the 6th of August, however, that portion 
of the building which had been erected and paid for 
felldown. Mr. Clayton was required to reinstate 
the fallen portion, and to complete the structure 
forthwith, both of which things Mr. Clayton re- 
fused to do under Mr. Garlick, assigning as a rea- 
son that the design was bad. Mr. Clayton, how- 
ever, offered the corporation three alternatives to 
choose from ; first, he offered to erect the market, 
and to guarantee it, if allowed to alter the design in 
accordance with his notions of safety. In the next 
place he offered to erect from corrected designs by, 
and under the superintendence of, Sir William 
Fairbairn, he paying Sir William’s charges in the 
matter. Or, thirdly, he proposed that the corpora- 
tion and himself should each choose an engineer, at 
their own expense, and that they should alter the 
designs, to which he would work. 

The corporation, having, we presume, full con- 
fidence in their architect, declined all these pro- 
posals, advertised the contract again, and let it to 
Messrs. Bennett and Co., of West Bromwich, who 
recommenced the work early in the present year. 
Matters went on smoothly for the space of one 
whole month, at the end of which time Messrs. 
Bennett declined to proceed any further on Mr. 
Garlick’s designs, alleging also that they were 
defective. The old question was, therefore, re- 
opened, and another wordy war was waged in the 
Town Council, which included a few men of dis- 
cernment. Of course it was insisted that Messrs. 
Bennett should proceed with the erection in the 
face of his protest, and the prior protest of the 
building itself, which refused to stand, To fortify 
their position, Messrs, Bennett consulted Mr. R. 
M. Ordish, who reported adversely upon the design, 
so that Messrs. Bennett adhered to their determina- 
tion not to proceed with the work, except upon the 
condition that the corporation undertook to be re- 
sponsible for the safety of the structure, a respon- 
sibility they, with a curious inconsistency, declined. 
It seems hardly credible that any body of men could 
be found so perverse as to insist on the erection of 
a building upon a design which had once given 
way, and which was reported against by one of our 
best authorities on structures of this class. But 
the fact remains that, in the face of all this, the 
Preston Town Council have decided on making a 
third start; they have accepted the offer of Mr. 
Allsup to erect the market according to the original 
designs and specifications from which the previous 
contractors have seceded. Havingseen the designs, 
we need hardly say that we fully endorse any ad- 
verse opinions that may have been formed thereon. 
It is clear ata glance, and without going into any 
calculations, that there is something radically 
wrong about the design. If the trusses are correctly 
proportioned as regards strength at one point, 
namely, in the centre, then at the ends it is only 
about half the strength it should be. Or, per contra, 
if the proportions of the weaker parts are correct, 
then there is a large surplus of strength, and, con- 
sequently, waste of material in the strong parts. 
Although the Town Council refuse to accept the 
responsibility of the structure, they will find, if 
they persist, and should accident to life or limb 
result, that there remains to them more serious 
responsibility as the guardians of the public safety 
of Sonien. 








Bombay, BARopA, AND CenTRAL Inpra Rattway.—Mr. F. 
Mathew, chief resident engineer of the Bombay, Baroda, and 
Central India Railway, having gone home on furlough, Mr. 
D. Richmond, deputy chief engineer, has been appointed to 
act for him during his absence from Bombay. 
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LITERATURE, 


Lighthouse Illumination, being a Description of the Holo- 
photal System and Azimuthal Condensing, and other New 
Forms of Lighthouse Apparatus. By Tomas Stsven- 
son, F.R.S.E. Adam and Charles Black, Edinburgh. 

Tuis second edition of ‘“‘ Lighthouse Illumination” 
contains many modifications and additions to the 
volume which was published in 1859, and which 
was partly based upon papers read before the Royal 
Scottish Society of Arts some years before. In his 
introductory remarks, the author points out, that 
as in any piece of mechanism, the loss by friction 
becomes reduced, as the number of moving parts 
are diminished, so in the application of optics to 
lighthouse illumination, the smaller the number of 
reflections, or refraction, that the rays of light 
undergo, the less will the loss be by absorption, and 
the smaller will be the amount scattered in useless 
directions. The most perfect lighthouse apparatus 
is that which—‘‘ 1, Employs agents, consisting of 
materials that absorb the smallest amount of light, 
and that produce the smallest amount of irregular 
scattering of the rays. 2. Which has no wasteful 
divergence, but which illuminates the district only 
which it is intended to illuminate. 3. Which pro- 
duces the desired effect with the smallest possible 
number of reflections and refractions; and 4. 
Which sends, as resulting from the fulfilment of 
these conditions, the greatest number of rays at the 
same time to the eye of the observer, provided the 
light, when revolving, is allowed to remain suf- 
ficiently long in view for the sailor to take a com- 
pass bearing.” 

Before proceeding to consider the various forms 
and classes of apparatus, the author groups them 
under the name of _ catoptric, including all 
apparatus in which the reflection is produced 
by metallic surfaces only; as dioptric, embracing 
all those consisting of glass only; and as cata- 
dioptric, in which any combination of metal and 
glass is employed in the optical agent; or, in 
other words, any combination of the two first- 
named systems. The following is Mr. Stevenson’s 
definition of the term holophotal : ‘I first applied 
this name only to the light of maximum intensity, 
or to that optical arrangement by which the whole 
sphere of diverging rays proceeding from a given 
flame is condensed into one beam of parallel rays 
without employing unnecessary reflections or re- 
fractions, thus producing the maximum effect from 
the flame. I shall also use the term, however, to 
denote special modifications of the strictly holo- 
photal arrangement which, without employing un- 
necessary agents, condense the whole diverging rays 
into any given number of beams of parallel rays.” 

Of the various forms of apparatus for lighthouse 
illumination, that known as a fixed light, which 
throws a broad belt of light all around the horizon, 
is most generally employed. In others the light 
is concentrated upon a single point, and over a 
very small area, so that all the diverging rays are 
concentrated in one direction. As a variation of 
this latter form, the light may be broken up 
into a number of small fields. For the first- 
named purpose the author considers Fresnel’s ap- 
paratus to be the best; a1 las it consists only of 
a glass refracting hoop and a series of totally re- 
flecting prisms, its form is also one of the 
simplest. 

Where the protection of any line of coast requires 
the services of numerous lighthouses, it is necessary 
to resort to various means to distinguish one from 
the other, by the use of coloured and revoly- 
ing lights—-the latter being broadly divided into 
those by which only one point of the horizon is 
illuminated at once by the concentration of the rays 
into a single beam—and those in which the rays are 
divided into more than one beam, in order that more 
than one point may be illuminated at once. Alter- 
nation of light and darkness in each azimuth are of 
course the special characteristic of the revolving 
light. In the catoptric system a revolving frame is 
generally employed, with separate lamps and re- 
flectors, which, turning with the frame in which they 
are set, cast the intermittent beam around the 
horizon. Referring to the form of reflectors em- 
ployed, the author describes the catadioptric holo- 
photal reflector, designed by him to avoid the great 
loss of light inseparable from the common parabolic 
reflector. It consists of an annular lens, a truncated 
parabolic conoid, and a hemispherical mirror. The 
flame is placed in the centre of the hemispherical 





mirror, which is the common focus of the lens 
and the paraboloid. Dividing the flame into 
a hemisphere of forward and a hemisphere of 
backward rays, the apparatus intercepts part 
of the former by the lens, and these are made 
parallel by it, whilst the remainder are caught by 
the parabolic cone and reflected parallel. The 
rear parts of the flame are reflected from the mirror, 
and being partly refracted by the lens and partly 
parallelised by the cone, leave the apparatus with 
the front rays. This arrangement was introduced 
by Mr. Stevenson before 1849. 

Passing on from a description of the many plans 
carried out to obtain a light of maximum intensity, 
the author proceeds to notice the modifications of 
the holophotal system as applied to apparatus, which 
do not concentrate the whole light into one beam, and 
he describes in detail the numerous forms adopted 
for this purpose under a variety of conditions. 

One important branch of the subject to which 
Mr. Stevenson calls attention, is the indication of 
small rocks or sunken reefs, upon which it is im- 
possible or unnecessary to build a lighthouse, but 
from which vessels must be warned. The usual 
expedient is, in these instances, to construct a cage, 
which forms a partial guide during the day, and 
may serve as a place of succour in shipwreck, but 
at night of course such beacons are invisible, unless 
under exceptional circumstances. But it is easy so 
to illuminate the poiats of peril from a fixed light 
on shore, so that the danger may be easily avoided. 
To effect this a dipping light is employed differing 
from the ordinary light in having its axis at some 
angle to the horizon, iastead of being at right angles 
to it; such a light ma) be combined with the ordi- 
nary apparatus, so that by a variation in colour, or 
special signals, the position of the point on which 
the lighthouse stands will be indicated, as well as 
the obstruction which the dipping light illuminates. 
One of the objections that has prevented the exten- 
sion of this light is its extreme divergence, the object 
being essentially to concentrate the light around 
the points of danger, and not to scatter it over a 
large sea area. ‘The author points out how this 
difficulty can be removed by making the apparatus 
holophotal, and casting the raysupon a plane mirror 
fixed at such a height that the angle subtended at 
the mirror by the holophote shall be that of the re- 
quired divergence ; by adjusting the mirror the beam 
is directed upon the danger spots, which also are 
illuminated. 

In situations where the dipping light is inapplic- 
able, such as those where the position of the ob- 
stacle must be indicated with the utmost exactness, 
where there is no searoom, or where the points of 
danger lie far distant, the author has introduced the 
apparent light system with perfect success. The 
apparatus employed for this purpose produces the 
diverging or parallel rays which have been 
emitted from a distant lamp on shore, so that. upon 
the sunken rock, or point of danger, there appears 
to be a lamp burning when there is really only the 
reflection, Stornoway Bay is protected in this 
manner, the rock upon which the apparent light is 
placed not being accessible except by boat, or at 
low water. From the lighthouse on shore the beam 
of parallel rays is thrown upon the diverging appa- 
ratus of the apparent light. An ordinary revolving 
apparatus is situated on the top of the tower for 
general navigation purposes, and at the bottom is a 
window through which a dioptric holophote 204 in. 
diameter, projects the light from a simple argand 
burner upon the beacon, the reflecting apparatus of 
which consists of a silvered plane mirror 20 in. 
broad and 2 ft. 3 in. high, attached to a table, to 
which are also attached a series of prisms, standing 
at an angle of 45 deg. with the mirror}; the prisms 
are together ]4 in. broad, the same height as the 
mirror, and are arranged to throw the rays over 
an angle of 62 deg. The mirror receives the 
parallel rays from the holophote, and deflects them 
vertically upon the prisms, whence they are conveyed 
to the focal point outside the apparatus, and then 
spread over the angle mentioned above. 

We have not the space to follow the author 
through his excellent chapter upon the employment 
of the electric light for lighthouse illumination, nor 
the succeeding ones upon ocean lights, the holo- 
phone, a sound reflector for fog signals, the dioptric 
floating lights, &e. We think we have said enough 
to show that the favourable reception which 
attended the first issue of this book several years 
ago, should be even more fully given to this second 
enlarged and modernised edition. 





DIRECT ACTING STEAM PUMPS. 

On Monday afternoon last a number of gentlemen visited 
the works of Messrs Hayward, Tyler, and Co., in White- 
cross-street, St. Luke's, to inspect the working of a large 
pumping engine which is about to be sent te South America 
by that firm. The engine is of the type well known as the 
universal steam pump, which, since its introduction has 
been improved by Messrs Tyler and Co. into a powerful 
engine adapted for mining and other heavy work. A 
similar pump for the Broadoak Colliery, Loughor, was illus- 
trated by us at p. 46, of our eleventh volume, so that 
we need not do more than to refer to it here in general 
terms. The steam cylinder is 40in. in diameter, and the 
piston rod is continued through both ends of the cylinder, 
forming two pump plungers 8 in. in diameter. The piston 
has a 4 ft. stroke, and each pump is furnished with a suction 
and delivery valve of the ordinary mushroom type, guided 
by four deep wings below, these valves being 6in. in 
diameter, and having a 3 in. lift. The pump is capable of 
raising 15,000 gallons of water per hour to a height of 
500 ft. On the occasion of the recent trial as only a low 
steam pressure was obtainable, the delivery pipes were re- 
duced by means of a cock to obtain the resistance, which 
in practice will be the head of water to be pumped against. 
With a steam pressure of 15 1b. a water pressure of 360 lb. 
=720 ft. head of water, was obtained, the engine making 
8 revolutions per minute. In practice about 30 double 
strokes per minute is the working speed. This is the third 
engine of this large size that Messrs. Tyler have made, and 
a fourth is now in band. The number of these pumps of 
all sizes turned out by Messrs. Tyler since they took up the 
manufacture three years since, is 420, so satisfactory is 
their working, under all the varied circumstances to which 
they are applied. 

Before leaving the works the visitors inspected the 
working of a universal pump having a 12 in. steam cylinder 
with 12in. stroke, and 8in. pump. Placed on a light 
temporary staging, this pump worked with great steadiness 
and uniformity both at low and high speeds, up to 150 
strokes per minute. To another of the universal pumps, 
having a 9 in. steam cylinder, 10 in. stroke and 4in. pumps, 
a 30 ft. length of 24}in. leather hose was attached, and a 
fine jet of water was delivered from a }in. nozzle toa 
vertical height of more than 60 ft. The engine worked at 
100 revolutions per minute, throwing a compact and steady 
jet. The performances of all three engines was thoroughly 
satisfactory, although their trials were made with the 
numerous disadvantages unavoidable in an engineering 
establishment situated in one of the most crowded localities 
in London. Great care has been bestowed upon their 
workmanship, in which, as well as in other respects, the 
manufacturers deserve credit. It is only right to add that 
neither of these pumps were specially got up for trial, but 
were simply undergoing the ordinary tests to which all the 
pumps sent out by the firm are subjected before leaving 
the manufactory. 





FOREIGN AND COLONIAL NOTES. 


Railways in New South Wales—The railway system of 
New South Wales has been slightly extended by the opening 
of the Northern line to Murrurundi, at the foot of the great 
range of hills occurring at that place. The Western line has 
also been opened to a print within two Lours’ ride of Bathurst. 
Beyond Goulburn, Bathurst, and Murrurundi no extensions 
have been sanctioned, and the future railway policy of the 
colony is unsettled. 


American Steamers.—Iron vessels are now being intro- 
duced upon the great northern lakes of North America ; 
and a new ship-yard has been recently established on Lake 
Michigan for the production of this class of ships. At this 
yard, situated at Wyandotte, two steamers have been 
commenced, one a propeller and the other a side-wheeler. 
Composite ships, with an iron frame and wooden planking, 
are also coming into favour on the lakes. 


Rolling Stock in Canada.—Notice has been given of an 
intended application to the Parliament of the Dominion of 
Canada, in the present session, for an Act to incorporate the 
Canada Car Company for the purpose of manufacturing, 
leasing, and selling rolling stock and equipments for railways. 


A Land Grant with a Vengeance.—The promoters of a 
monster Australian railway, projected from Port Augusta to 
Port Darwin—and which seems destined to remain for many 

ears a dream of the future—ask for a land grant of 
200,000,000 acres, comprised in 35 blocks, laid out alternately 
east and west of the line. The largest will contain an area 
of from 12,000 to 13,000, and the smallest of 850 square 
miles. The general average will be somewhat less than 
10,000 square miles, or 6,400,000 acres. The blocks which 
have been roughly outlined, are to be fully described in a 
schedule to a bill. They in no way interfere with the 
country already occupied, or owned for pastoral, mineral, or 
any other purpose at either terminus; in other words, 
the 200,000,000 acres will be granted out of territory at 
present entirely unutilised, and the bulk of which has been 
over and over again rashly described as utterly worthless. 


Fitzroy Iron Mines.—These mines, which some years 
since induced hopes of an important development of metal- 
lurgical enterprise in New South Wales, have been sold to an 
English company, and it is stated that working operations 
will be shortly recommenced. It is believed that there are 
very large supplies ef iron ore in New South Wales, and it 
.s affirmed that the ore which has been treated has been 
ound to be richer than the iron ore of Great Britain, 
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Belgian Steam Navigation.—A company has been formed 
at Antwerp, with a capital of 120,000/, represented by 3000 
shares, under the title of the Belgian Steam Navigation 
Company. The duration of the company has been fixed at 
ten years, as from April 15, 1872, and its object is the estab- 
lishment and working of regular lines of steamers for the 
conveyance of goods. The company already possess three 
steamers of comparatively recent construction and fitted 
with compound engines. The company is now working a 
service between Antwerp and Cronstadt, and it proposes to 
— other lines in proportion as its means of action are 
extended. 


Canadian Telegraphy.—A projected Canadian transatlantic | 1, 


cable seems likely to become an accomplished fact. It will 
be called the Canadian and Great Northern Telegraph, and 
will co-operate with another new line, to be styled the Great 
Western. The first-named line is to start from Thurso, 
Scotland, touch at the Faroe Islands, and pass up the Gulf 
of St. Lawrence to the Straits of Belle Isle, whence the wires 
will be continued to Quebee and other Canadian cities. 
General Raasloff, the Danish Ambassador at Washington, is 
the chief promoter of the project. The Great Western cable 
will start from England, and will reach Canada by way of 
Bermuda; as it will have working arrangements with the 
northern line, should any accident or break occur to either 
there will be communication with both sides of the ocean by 
the line in good order. It is stated that all the capital re- 

uired is subscribed for the western line, while no apprehen- 
sion is felt on this head as to its new ally. The head office 
of the northern line will be at Copenhagen, where the presi- 
dent, M. Tietden, resides. There is to be a station at Belle 
Isle, which will prove of great benefit to the shipping trade 
and to vessels in distress. 


American International Exhibition —The commissioners 
appointed to make arrangements for an International Exhi- 
bition to be held in Philadelphia, in 1876, to celebrate the 
centenary of the Declaration of Independence, have adopted 
aseries of general regulations. These regulations provide 
that the International Exhibition of 1876 shall be held in 
Fairmount Park, in the city of Philadelphia, commencing 
April 19, the date of the battle of Lexington, and closing 
October 19, the date of the surrender of Cornwallis. An 
invitation is extended to every nation of the earth to be 
represented by its arts, industries, progress and develop- 
ments. 


New Zealand Telegraphy.—The electric telegraph is mak- 
ing steady progress in New Zealand. A second wire has 
been stretched along the 208 miles between Napier and 
Tauranga, and lines to Waiau in the province of Nelson, 
about 43 miles, to Motucka, about 30 miles, to Coromandel, 
about 60 miles, and from New Plymouth, south of Stony 
River, have been commenced and nearly completed. 


Broad Top Railroad.—The high bridge and trestle on the 
Broad Top Railroad no longer exists. The wind destroyed a 
portion of it in April, and the company concluded not to re- 
construct it. The company has at present a temporary track 
around the Stonerstown bridge and trestle crossing the 
Juniata river, 18 ft. above low water, thus entirely avoiding 
the high work. A new permanent bridge, which is to be 
constructed at Stonerstown, will be 20 ft. above low water, 
and the trestle will be thrown out entirely, thus greatly im- 
proving the line of the road. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippiesBrover, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a large 
attendance on ’Change at Middlesbrough, and a fair amount 
of business was transacted. No. 3 was quoted at 105s. for 
immediate delivery. It is a fact, however, that there is no 
iron for sale for immediate delivery, and this quotation is 
meaningless. But, it is also a fact, that this quality is now 
being sold Jat 85s. and 90s. per ton for delivery next year. 
Great complaints were made of the scarcity of ironstone. 
Several of the mine owners are behind with their deliveries 
and their excuse is that the men will not work regularly 
They distinctly say that since they gave the men the 
advance of 2d. per ton, the production is less than it was 
before the agitation for more wages was commenced. Itis a 
great pity that the men should lay themselves open to a 
charge of this kind. Unless the production is considerably 
increased matters will soon assume a very serious aspect. 
Some firms have lately been obliged to reduce their blast 
furnaces to “slack blast.’”” Considering that all the makers 
are working on old contracts, made when iron was about 50s. 
per ton, mm | that some of them are in the unfortunate position 
of having to pay 35s. per ton for coke alone, to use in exe- 
cuting those contracts, it is not surprising to hear that it ha 
been proposed that if the miners do not work, so as to 
maintain a sufficient supply of stone for the whole district, 
the furnaces should be Siem out for a month. In the 
finished iron trade there is continued briskness. Most of the 
employers, however, complain that the men loose time un- 
necessarily. There is a good demand for rails. The pros- 
pects of the trade are encouraging. Mr. E. Waterhouse, 
the accountant to the Board of Arbitration, is now engaged 
in making his quarterly inspection of the books of the 
various firms, in order to ascertain the selling price of iron 
for the three months ending 31st May last. Those prices 
are sure to be higher than the previous quarter, and will, 
therefore, result in the men getting better wages. We hope 
that they will then see the necessity of attending to their 
work properly, and both for themselves and their masters, 
make the best they can of the good time while it lasts. 


The Ironstone Miners.—The mass meeting, which was to 
have been held by the Cleveland ironstone miners this week, 
has been postponed until the first week in July. It is now 
known that the object of the meeting is to consider the 
Mines Regulation Bill, now before Parliament. 








in a flourishing condition. Excellent prices are being readily 
obtained and there is still no likelihood of any change for 
some time to come. 


Mass Meeting of Pitmen.—On Saturday last a great mass 
meeting of pitmen was held on the racecourse at Durham. 
There were about 40,000 pitmen present, and a large number 
of spectators. Resolutions in favour of the Government 
Mines Regulation Bill were passed, and the truck system was 
condemned. 


Engineering.—All branches of this industry are in a 
healthy state. Marine builders are very busy. The pro- 
spectus of the Skerne Iron Works Company, Darlington, 
as been issued within the past few days. This company 
has been formed to purchase the property in its entirety of 
the late firm of Pease, Hutchinson and Co., which our readers 
will remember as being connected with bridge building. Mr. 
Walter Pease, one of the acting partners Res recently died, 
and a change in the management of the business was 
necessary. It has been resolved to sell everything as it 
stands to a joint stock company, the price to be paid being 
200,0007. This sum enables the company to step into the 
position of the old proprietors, at once taking over a capital 
of 37,0002, and carrying on the execution of important orders, 
which will give full employment for nine months to come. 
The directors, in their estimates, taking 25s. a ton as a reason- 
able and probable profit, say that a net income of 30,000J. 
would accrue. The make of plates is at present 450 tons 
per week, and of bridge ond girder work, 1666 tons per 
annum. The capital of the new company is in 10,000 shares 
of 20. each. 


The Lead Miners.—The lead miners connected with the 
London Lead Mining Company, Teesdale, are still unem- 
ployed the masters declining to accede to the wishes of the 
men who struck. 


Shipbuilding.—On all the northern rivers the shipbuilding 
trade continues in a sound condition. 








NOTES FROM THE SOUTH-WEST. 
Cefn Works.—These works, the property of Mr. Talbot, 
M.P., have been long idle, but are now let to Messrs. Forester 
and Company, of Swansea. Working operations will be 
commenced immediately. 


Taff Vale Railway.—The traffic of this line presents a 
considerable increase this half year. Thus the aggregate 
receipts to June 8th amounted to 168,411/., against 154,553/, 
in the corresponding period of 1871. Itshould be remarked, 
however, that in the first six months of last year the traflic 
of the system suffered seriously from strikes among the local 
coal miners. 


Great Western Railway.—No successor will be appointed 
to the late Mr. Joshua Williams, for some years manager of 
the western division of this railway. ‘The divisions of the 
om are to be rearranged. A lease of the Waterford and 

imerick Railway to the Great Western Company having 
been agreed to, it is expected that the result will be a fuller 
—— of traffic between Milford and the south of 
Ireland. , 


Loughor.—There appears to be no lessening of the demand 
for coal and coke, and the greatest efforts are made to supply 
the requirements of the market and the district ironmasters. 
The trade done at the adjoining collieries and coke works is 
attaining considerable dimensions. Engine fuel has been in 
such request that prices have been better than ever, and a 
large tonnage is being forwarded daily to neighbouring ports. 
There is an unusually brisk demand for coke, and more ovens 
are being put down in the district, but coking coal in sufli- 
cient quantities is by no means easy to obtain. The iron 
works are all doing well. At the foundries there are large 
orders on hand for heavy work, &c. The various tinplate 
works are well off for orders ; the only drawback is scarcity 
of coal with them. In every branch of trade the men are 
fully employed, but the advance in wages, as well as in the 
price of iron, coal, and coke, has told considerably against 
employers. 

Chepstow and Monmouth Railway.—The woods and lands 
belonging to the Duke of Beaufort, lying on the proposed 
track for a projected railway between Monmouth and 
Chepstow, are at present being valued, preparatory to their 
clearance, to make way for the line, which will be a much 
shorter and more direct route than any at present existing 
from the north. 


Loughor Colliery (Carcam).—The engine at this colliery 
has been tested, and a start has been made under the manage- 
ment of Mr. Lewis. The water will at once be got out, and 
before long it is hoped there will be coal on the bank, which 
will prove a great boon to the inhabitants of this place. The 
coal is the same as the celebrated Broadoak steam coal. The 
firm will trade under the name of the Loughor Colliery 
Company. 

Trade at Newport.-—Business continues active at Newport. 
The Spanish ore trade is now relieved from the difficulties 
arising from the late Carlist insurrection. Increased ship- 
ments of rails have been made of late to the Baltic ports, 
but American freights for iron have somewhat receded. 
Prices of house and steam coal are well maintained. 


Ocean Docks at Milford Haven.—It is stated that exten- 
sive new ocean docks are in contemplation at Milford Haven. 
It is said that if American and other mails were landed at 
Milford Haven they might be delivered in London or 
Birmingham in much less time than at present. It is pro- 
posed to construct the dock sills at Milford at a lower level 
than those at Liverpool, so that large steamers would be 
enabled to enter the docks with facility. Mr. Hamilton 
Fulton is the engineer who has matured the details of the 
enterprise. The cost of the works, including the land re- 

uired, as well as sidings and other facilities, is estimated at 





The Cole and Coke Trades.—The coal and coke trades ar 





Iron Ore at Winford.—The discovery of iron ore, which 
has now been worked for more than twelve months, is a 


fortunate thing for this Somersetshire village. The place, 
which was in a languishing state previously, has quite 
freshened up, There is no cottage to let, im it, and many 


new houses are being built to accommodate 

in the working operations. More than 600 tons of the ore 
are weekly gonveyed to Bristol. Some is taken by the 
Ashton works, some is pipeed to South’ Wales, and some 
sent northward by the Midland Railway. It is thought this 
weekly find of 500 tons will grow into 1000 tons, and that a 


tramway will have to be constructed for i rriage 
nearest lines. ad ae 


Powell Duffr-yn Steam Coal.—The Powell D Steam 
Coal rr Bill has been approved by a Select Com- 
mittee of the House of Lords. It was opposed by the Taff 
Vale Railway Company. The object of the Bill is to con- 
struct a short line of railway, which will cross the Taff Vale 
line and enable the Powell Duffryn Company to send their 
coal, of which they raise over 1,000,000 tons per annum over 
the Rhymney Railway if they chose todo so. The promoters 
asked the Taff Vale Company to lower their price (seven- 
eighths of a penny per ton per mile) but they refused. 


_ The Channel Fleet.—A portion of the channel fleet, con- 
sisting of the iron-clad ships of war Minotaur (bearing the 
flag of Rear Admiral Hornby), Northumberland, and Her- 
cules, has been lying at Milford Haven. 


Bristol Wagon Works Company (Limited).—The report 
of the directors of this company for the year ending March 
31st, 1872, states that the net profits (after writing off 500/. 
to the reserve fund account, 300/. for depreciation of . plant 
and 10662. for depreciation of wagons let on hire) amount to 
3613/7. Deducting therefrom 16191, the interim dividend 
paid in December last, there remains a balance of 19941. 
The directors recommend that a dividend be declared for the 
half-year ending 31st March last, at the rate of 5 per cent. 
per annum on the preference and ordinary shares, which 
will absorb 1846/., leaving a balance of 148/. to be carried 
forward. During the year new shops have been erected at 
Lawrence Hill for the reception of the manufacturing depart- 
ment of the company’s business, previously carried on at 
Temple Gate; and the new warehouse and show-rooms in 
Victoria-street are nearly completed. The whole of the ma- 
chinery and stock-has been removed from Temple Gate, and 
the former erected in a substantial manner at Lawrence 
Hill, where all the manufacturing operations of the company 
are now carried on. The expenses attending such removal 
and erection have been paid for out of the revenue of the 
year. These, together with the diminished returns occasioned 
by the loss of time necessarily incurred by such removal and 
erection, have affected the profits, but it is satisfactory to 
know that considerable benefit is being derived from the 
amalgamation of the works, and that the large demand now 
existing for rolling stock at advanced prices affords a reason- 
able prospect of better results for the future. The rolling 
stock of the company now consists of 1113 wagons and car- 
riages, all of which are let, except a few broad-gauge wagons, 
which, to meet the alteration on the South Wales Railway, 
are being converted into narrow gauge stock. 





THE EFFLUX OF ELASTIC FLUIDS. 

To THE EpiTor oF ENGINEERING. 
Srr,—I have to make a correction, and in doing so, Rave 
to make a statement which, at first sight, looks like absolute 
nonsense, but it is nevertheless most certainly true. My 
statement is, that we have all been wrong in assuming that 
the reactive force, or what is called the reactive force, during 
the discharge of a fluid, is rily the e of the force 
producing discharge, and I am prepared to demonstrate that 
these forces not only may, but as a matter of fact do, often 
differ very widely from each other. This looks about as absurb 
as to say that the strain on a chain may be greater in one 
direction than in the opposite, and, in fact, appears to go in 
the teeth of first principles, but in a future letter I shall 
show that my proposition is true, and therefore is in accord- 
ance with mechanical laws. 





Yours, 
Rosert D. NArrer. 
Glasgow, June 15, 1872. 








AUTOMATIC GAS LIGHTING. 
To tHe Epiror oF ENGINEERING. 


S1z,—Your German correspondent describes a plan for 
automatic gas lighting which requires both a liquid and 
electricity to make it act. May I recommend a simpler 
plan—a plan which would do away with the travelling car- 
riages used at South Kensington, and at the grand covered 
bazaar I lately walked through in Milan, the lighting of 
which brings crowds every evening? My plan is this: Lay 
two gas pipes side by side where light is wanted. Let the 
burners of the one lap between the burners of the other, so as 
to present to the eye but one row. At lighting, turn on the 
gas for both; light one burner and each will light its neigh- 
bour at once. As soon as that is done, turn off the gas from 
one pipeand you will have just as many burners left burning 
as there is air for. Of course, three pipes may be used, if 
the burners be too close with two, as they certainly are when 
only one pipe is used, and the burners used to light each 
other. 

I am, Sir, yours truly, 
. A. M. 








Discovery or Coat.—It was recently proposed to sell the 
Queen Charlton estate near Bristol. In consequence, how- 
ever, of the discovery of great quantities of coal, the sale of 
the property has been postponed. 
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BREMME’S ELASTIC WHEEL FOR TRACTION ENGINES. 





WE illustrate, above, the driving wheel of a six horse 
power traction engine, with Bremme’s compensating gear. 
In the drawing Fig. 1 is a sectional side elevation; Fig. 2 a 
vertical section on the centre line ; and Fig. 3 an elevation. 

The disc, A, and the axle-box being connected to each 
other by wrought-iron arms form the rigid part of the 
wheel, while the elastic tyre consists of two separate rings, 
E E, placed side by side, and a short distance apart. Each 
ring is formed of four hard rolled steel bands +, in. x4} in. 


wide, and held together by ten loosely-fitting steel bolts, 


which are not shown in the drawing. 


To the tyres are fastened 40 shoes, cr treading pieces, of | 
which 10 have lugs projecting through the space between | 


the two rings, EE. To these lugs are hinged the ends of 
the 10 double arms, D D, as shown in the drawings. 
Underneath the treading pieces are placed strips of sheet 
iron, the ends of which are bent at right angles, and which, 
overlapping each other, cover the space between the rings, 


E §, and form a yielding and protecting rim 6 to 8in. deep | 


on each side of the tyre, as in Fig. 2. 


The connexions between the rigid part of the wheel and 


the elastic tyre are made by the double arms, D D, which 
work freely in the slots, and against the two faces of the 
disc, A. The vertical pressure or load concentrated at the 
centre of the wheel is carried equally by the five upper 
arms, while the lower ones are free from strain, and offer 
but little resistance to the deflection of the lower portion of 
the tyre. 

The lateral pressure, acting at the tread of the tyre, is 
divided amongst at least three arms, offering a bearing 
surface of about 40 square inches on the disc, A. The total 
lateral pressure upon the disc should seldom exceed 10 cwt. 

When the engine imparts rotary motion to the rigid part 
of the wheel in the direction of the arrow, it will outrun the 
tyre by an amount indicated at aa in Fig 1, which has the 
same ratio to the length of the arm as the force exerted 
bears to the weight carried. 

The chief advantages claimed for this tyre are as follows: 
It is asserted that the wheels maintain their tractive ad- 
hesion on the softest soil, and are therefore effective on all 
kinds of roads; that their perfect elasticity allows of the 
engine being run at high speeds with an easy and steady 
motion ; and that the load upon the rubbing surfaces of the 
wheel is evenly distributed. 





GAS PRESSURE REGULATOR.* 
By Mr. T. H. Meruven. 

In gas works in which the pressure is attended to by 
the foreman stoker, it frequently happens from the hurried 
way in which the yy hy hts are removed from the 
governor or placed on it, that the sudden alteration of the 
pressure attracts the consumers’ attention and gives rise to an 
exaggerated complaint. Even, although, the manager may 
know that there was nothing worthy of much remark on the 
night rE varynen it is not always pleasant to hear the in- 
quiry “ What was the matter with the gas last night, mine 
nearly went out.” To remove the cause of such complaints, 
I have designed this simple apparatus, which, for want of a 
better name, I have named a pressure regulator. I am aware 
that water has been often used for this purpose, with an 
arrangement of cocks to draw off the water to the proper 
level, but I have not seen such a simple and easily adjusted ar- 


* Read before the British Association of Gas Managers. 
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Tangement as this, which I have the pleasure to introduce 
to the members of the Association. 

The apparatus consists of a chamber, A, with an interna 
cylinder, B, through which the guide rod or chain of thel 
ordinary governor passes, and of a piece of flexible tube, one 
end of which is attached to an elbow passing through the 
side of the jar at C, and the other end to a tube, T, which is 
elevated or depressed by the guide rod, D, the guide, D, has 
a number of holes in it, by means of which it is kept in the 
position required at any hour of the night. 
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The action is as follows: the rod, D, is lifted up so that 
the point of the tube, T, is at the height required to give the 
maximum pressure for the night. The jar is then filled with 
water. When the pressure is to be reduced, the attendant 
drops the rod, D, one hole, the water runs off to that level, 
and the pressure is reduced accordingly, and so on at each 
successive hour until the tube rests on the bottom of the jar 
and the water has all run out and the minimum pressure is 
attained ; the effluent water passes into the governor tank out 
of which by an overflow pipe it escapes into the drain outside 
the building in which the governor is placed. 

In order to maintain regularity in altering the pressure, a 
small timepiece may be attached to the jar, which by means 
of a cam on a spindle revolving once in 24 hours will elevate 
and depress the tube, T. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
John Brown and Co. (Limited). Annual Report.—The 





annual report of Messrs. John Brown and Co. (Limited), just 
issued, shows a profit on the years’ working of 120,585/. 9s., 
out of which it is proposed to pay a dividend of 107. 10s. per 


| share, or at the rate of er cent. per annum, leaving a 
8. 


balance forward of 17,3351. to the reserve fund, which now 
| amounts to 65,7471. 19s. 9d. The directors mention that 
af have in conjunction with Messrs. Bolckow, Vaughan, 
and Co. (Limited), secured an extensive deposit of ore in 
Spain on favourable terms, and have undertaken to construct 
a shipping port for its development. The company have 





also secured an interest in a coal-field which will supply 
them with the greater part of the coal they require. 


Charlés.Cammell and Co. (Limited). Annual Report.— 
The report of the directors of this company, which will be 
submitted for approval on the 26th instant to the general 
meeting, shows a profit of 126,7177. 10s. 9d. for the year 
ending March 30, out of which a dividend of 10/7. per share is 

roposed for the year, leaving 27,863/. 12s. 1d. to be carried 

orward, and 20,0007. set aside as a reserved fund. All 
alterations have been done out of capital, and the prospects 
of the company are of a very encouraging nature. 

Wages Disputes in Engineering Trades.—On Monday a 
number of the turners employed at John Brown and Co.’s 
Atlas Works, Sheffield, struck in consequence of their demand 
for 2s. per week extra not being complied with. The fitters 
are expected to take similar action, and a dispute in both 
these departments is not at all improbable at Messrs. Walker, 
Eaton, and Co., and the Yorkshire Engine Company. The 
men at the latter establishment complain that the number of 
boys employed is excessive, and they ask for a reduction in 
their numbers, as well as for the head of each “set” to be 
better remunerated. Ata public meeting of the men em- 
ployed in the Leeds engineering trade held on Saturday last 
it was resolved to take such steps as will either greatly curtail, 
or abolish entirely, systematic overtime. A copy of the re- 
solution at length, has been forwarded to the engineering, 

., firms in ods. At the Atlas Works, Sheffield (John 
Brown and Co.), the hammermen struck on Saturday last. 
They ask that 11} tons shall constitute a day’s work, except 
on Saturdays, when it shall be 10 tons. This strike will no 
doubt soon be settled, or will die out. 

Anticipated Colliers’ Strike —The South Yorkshire colliers» 
in all probably numbering 800 or 9000, are, it appears, dis- 
satisfied with the action taken for them by their executive 
committee. These latter made a request for 10 per cent. 
additional, and the miners allege that as 20 per cent. has 
been given in the Leeds district, they, too, have a right to a 
similar concession. The men have held several local meet- 
ings, and are apparently determined to disregard their leaders 
with a view of fighting it out themselves. In several cases 
they avow their intention of limiting the output to one-half 
of what it is at present, so as to compel the employers to give 
in. It is understood that the 10 per cent. will be generally 
conceded. 


Conference between Miners and Colliery Owners.—With 
the intention, if possible, of effecting a settlement of the exist- 
ing dispute between the West Yorkshire colliers and their 
employers a conference was held at Leeds on Friday last, Mr. 
Armitage (Farnley Iron ae eee The men asked 
an] advance of 224 per cent., b on the fact that all coal 
prices had been raised by the masters. The latter offered 
16 per cent. as the extreme, beyond which they would not 
go. This was declined by the men, who held a meeting the 
same evening, at which they determined to adhere to the 
demand for 224 per cent. advance, equivalent, they state, to 
about sixpence per ton. 


Coal Traffic to London from South Yorkshire.—There is 
an increase of about 1500 tons in the tonnage of coal sent 
from South Yorkshire to London during May, as compared 
with that month in 1871. Lundhill sent 3429 tons and Dar- 
field Main 3191 tons during the montk, the total of the 
various collieries being 16,688 tons. Newton, Chambers 
and Co. sent the largest quantity, 4693 tons, of Silkstones, 
Strafford following with 3411 tons and Wharncliffe 3256. 
Several of the West Yorkshire pits sent a respectable ton- 
nage to London in the month, the West Riding Colliery 
leading with 2266 tons. 
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FRENCH RIFLED FIELD ARTILLERY. 
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NAPOLEON, in his “Maximes de Guerre,” says, “ Il se 

peut qu’un général plus maneurvrier, plus habile, que son 
adversaire, ayant dans sa main une meilleure infanterie, 
obtienne des succés pendant une partie de la campagne, 
quoique son parc d’artillerie soit fort inférieur, mais, a un 
jour décisif d’une action générale, il sentira cruellement son 
infériorité en artillerie.” Of this truth the Emperor Napoleon 
IIT. was so fully convinced that he tried to bring the French 
artillery to the highest possible degree of perfection, and 
to make it equal, if not superior, to that of the other 
great powers of Europe. And it is characteristic of his 
various efforts in this direction that he was enabled to begin 
each European war in which the empire took part with a 
new and original kind of armament. In the Crimean war 
it was the 12-lb. howitzer, called after the inventor “ cannon 
Napoléon ;” in the Italian war of 1859 the rifled cannon 
(muzzle-loader system La Hitte); and in the late Franco- 
German war, the dreaded mitrailleuse. 
m The rifled 4-pounder was adopted by the French artillery 
in 1858; in 1859 the rifled 12-pounder was introduced, 
and in 1869 the 8-pounder. The 4-pounder has a bore of 
3.405 in. diameter, the 8-pounder of 4.177 in., and the 
12-pounder of 4.776 in. ; all of them are provided with six 
grooves. The chief faults of La Hitte’s system, upon which 
these muzzle-loading guns are founded, consist in the low 
proportion between the weight of the projectile and the 
charge of powder, the large amount of windage and the 
shortness of the bore ; besides these, the want of a concentric 
bearing for the projectiles in the bore of the gun, and of 
contact with the grooves during the passage through the 
barrel, and the small weight of the projectile in proportion 
to its section, are additional objections. During a period 
of eleven years, these important and decided faults of the 
system La Hitte, remained almost unrecognised in France, a 
circumstance the more astonishing as many foreign au- 
thorities criticised in a successful manner the faulty prin- 
ciples of this system, and many French artillery officers 
entertained little doubt as to the inferior power of their 
guns, and the necessity of some important improvement. 
But it was at that time difficult to carry reform through 
all the conventionalities surrounding the Emperor, and 
there existed consequently a strong disinclination to in- 
terfere seriously with the existing systems. 

Nothwithstanding these difficulties, however, a small 
number of the more educated and experienced among the 
French artillery officers, had been so far successful in their 
remonstrances that the Government began, in 1867, to make 
experiments in order to decide the question whether it would 
be advantageous to alter the then existing smooth-bore 
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12-pounder: howitzers into rifled breech-loaders. After 
three years, these experiments resulted in a breech-loading 
gun of great promise. But though it was then too late to 
turn the experience thus obtained to practical use in the 
war with Prussia, it became of considerable importance 
for the French artillery during the latter part of the 
war. When the German armies were approaching Paris, 
the works at Meudon, in which the first models of 
the new breech-loader had been made, were partially 
shifted to Paris to save much valuable material, and to 
utilise it for the defence. Upon these models, which re- 
presented 14-pounder breech-loaders (generally called 
“cannon Trochu”), 200 field-pieces were made in Paris 
during the siege under the personal superintendence of the 
then governor of the capital, General Trochu. Considering 
the shortness of time, and the many other works which 
were required for the immediate defence of Paris, the efforts 
of the French artillerists cannot be too highly praised. 
According to the “ Histoire Critique du Siége de Paris,” 
there was not sufficient steel in the city for the breech 
blocks, and the steel axles of some of the locomotives 
brought to Paris had to be used for that purpose. The 
guns were made at the works of MM. Cail and Co., Quai 
de Grenelles, and the ammunition by MM. Flaud and Co., 
Quai de Billy. For the following interesting description 
and illustrations of these guns we are indebted to the 
‘* Jahrbiicher fiir die Deutsche Armee und Marine,” one of 
the best military papers now published on the Continent. 
The barrel of the 14-pounder is made of bronze, has an 
average weight (with breech) of about 13 cwt., and a 
diameter of the bore of 3.346in. How its bore and weight 
compares with those of the field-pieces of the other 
European great powers wiil be best seen from the following 
Table : 
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The 8-pounder muzzle-loader adopted in France since 
1869 has a bore of 4.176 in., and weighs 1265 lb. 

None of the existing field-pieces have, therefore a weight 
equal to that of the French 14 pounder, whilst two-thirds 
have a larger bore. The outer shape of the barrel, as scen 
in Fig. 1, is certainly of a very ancient character. The 
bore is arranged in a similar manner to that of the Prussian 
breech-loaders; it is divided into the rifling, the intermediate 
cone, the space for the charge, and the portion forming the 
breech. Therifling is 62 in. long, and consists of 14 wedge- 
shaped grooves, the lands of which get gradually wider to- 
wards the mouth of the gun, in order to increase the 
friction between the lead casing of the projectile and the 
grooves, and to form a better guide for the projectile. The 
length of the turn or twist of the grooves of the 14 pounder 
is only 25 calibres, corresponding to an angle of 7 deg. and 
10 minutes. The space for the charge is protected for more 
than two-thirds of its length with a cylindrical steel lining, 
which extends also for the whole opening of the bore. 
This steel lining was perhaps chiefly adopted to prevent 
any injury to the metal in closing the breech, as well as to 
check enlargements in the charge chamber, which might 
happen if the breech and the cartridge are brought into 
direct contact with the metal of the barrel. The breech 
itself is very similar to that of the breech-loaders of the 
French marine and coast artillery of 1864-66 ; it consists 
chiefly only of two parts, the screw-bolt, a, and the door, b, 
Figs. 3, 4, 5. The bolt is made of steel, and is provided 
for half of its length with left-handed threads of a tra- 
pezoidal section, Fig. 6 ; of these threads one-sixth part of 
the circumference is cut away, leaving three equidistant 
places between, corresponding spaces being left in the female 
screw, cut in the steel lining; this arrangement has been 
adopted in order to save as much time as possible in opening 


























England. | France. Prussia. | Austria. Russia. 
} 
wii ; | i i 
Nine- | Twelve- |Twenty-| Four- | Twelve-| Five- | Eight- | Four- | Eight- | Four- | Nine- 
pounder. pounder. ‘pounder. |pounder. ae pounder. | pounder. | pounder.| pounder. | pounder.| pounder. 
Diameter of bore, | | 
ininches ...| 2.995 2.955 | 8.748 3.405 4.776 3.089 3.608 8.179 3.953 3.412 4.200 
Weight of barrel 
(with closure} | | 
for breech- R i 
loader) in lbs.| 671 895 1790 726 1842 662 950.4 578.6 | 1095.6 | 723.8 | 1489.4 
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and closing the breech, for if the plain parts of the bolt part 
coincide with the threads of the female screw, one-sixth of a 
turn completely closes the opening. The front part of the 
bolt, by which the gas-tight joint is made, is cupped, as 
shown in the figure, the inner cylindrical surface being pro- 
vided with several twisted grooves; on firing, the brass 
bottom of the cartridge is pressed into these grooves, and is 
retained by them after the gun has been fired, so that when 
the breech is opened, it is withdrawn. The breech-bolt 
contains also the vent, which passes from the bore in the 
direction of the axis of the barrel, but takes an inclined 
direction until it reaches the upper rear edge of the screw- 
bolt, as shown, in order to facilitate the introducing of the 
match-tube. The tendency of the screw-bolt to draw 
out the door of the breech, is prevented by the two screws, 
¢, which fit into the grooves, g, cut at right angles to each 
other in the outer surface of the screw bolt. 

The outer or rear part of the bolt terminates with two 
round pins of different diameter, upon which are fastened 
a wrought-iron crank, d, and a bronze handle, e ; the former 
is used for loosening or tightening the bolt, the latter 
the drawing it out or bringing it into the gun. The 
handle is also provided at the upper part with a trough for 
the purpose of catching the match tube thrown out of the 
vent when the gun is fired. The bronze door, b, moves 
horizontally upon the wrought-iron pin, /, at the left-hand 
side of the rear of the barrel, the door is provided on the 
right-hand side with a steel catch, A, with spring, i, and 
when the breech is shut, the catch, 4, is secured by the 
detent, &, screwed into the bottom of the barrel. The gun 
is worked in the following manner : 

Opening the Breech.—By a sixth of a revolution of the 
screw-bolt towards the right-hand side, the screw is drawn 
off, and the door is opened towards the left. 

Shutting the Breech.—The door is closed and fastened, 
the screw-bolt is put in and secured by a sixth revolution 
towards the left. 

The serving of the 14-pounder appears to be simple, 
easy, and requiring but little time, but whether this is 
really the case only a longer and uninterrupted use of the 
gun can prove. It might seem doubtful whether the cart- 
ridge packing would be perfectly gas-tight, or whether, on 
the other hand, the gases which penetrate between the threads 
of the screw may not seriously interfere with the easy 
movements of the latter. This, however, appears to be 
certain, that the surface of contact of the breech-bolt with 
the gun offered by the threaded portions is much too small. 
The total weight of the breech is about 92.4 Ib. 

The sight of the 14.pounder consists of a fixed metallic 
tangent scale, to receive which the barrel is provided at 
the rear end with a vertical hole, and a small steel sight 
screwed into the disc next to the right-hand trunnion. The 
whole arrangement is that generally known as “a short 
line of sight,” its length is 33.543 in., the total length of 
the barrel being 83.858in. The projectiles used for the 
14-pounder are howitzer and shrapnell shells. 

The howitzer shell has, compared to the bore of the 
barrel, the considerable length of 9.448 in., or 2.8 calibres; 
the head, formed with a flattened point, is only a little 
more than one-tenth of the whole length of the projectile. 
The cylindrical part of the howitzer shell is surrounded by 
a thin lead covering with four swellings, between which the 
cylinder has a diameter equal to that of the bore without 
the grooves. The weight of the fully-charged howitzer 
shell amounts to 15 Ib. 

The shrapnel shell, of a similar construction to that of 
the howitzer shell, contains 120 balls of zinc, each weighing 
rather less than .50z. The howitzer shells have percussion 
fuses of the ordinary French pattern, whilst the shrapnells 
are provided with time fuses of a construction similar to 
those used in the Swiss breech-loaders. The cartridge, 
which is like that used for the French mitrailleuse, is 
9.763 in. long, and weighs 3.431b. With respect to the 
results obtained with this gun it is stated that the initial 
velocity of the howitzer shell is about 1312 ft., and that 
the maximum range is fully 6000 yards, 

In conclusion we may observe that an article in the 
Italian paper, “Giornale d’Artiglieria,” for November, 
1871, states the 14-pounder was designed by Major de 
Reffye, director of the mechanical works at Meudon, and 
alleged inventor of the mitrailleuse. 








Western Union Terecrarn Comrany.—lIt is stated that 
this American telegraph organisation has negociated in Lon- 
don real estate mortgage bonds to the amount of 1,500,000 
dols., principal and interest to be payable in gold. These bonds 
are to be applied to cover the cost of contemplated office im- 
provements in the city of New York. 


Tux Fate or aw Inventive Coytractor.—A Bill has 
the United States Senate giving 125,000 dols. to Mr. 
. C, Bester, of Peoria, Illinois. Mr. Bester contracted in 
1863 with the United States 2 Department to construct a 
steam battery for the United States navy. The contract 
price was 000 dols. Soon after Mr. Bester began to build 
the battery, the United States eet Department commenced 
making alterations in the plans specifications with a view 
to the enlargement of the vessel, and the alterations continued 
until October, 1865. Failing to receive payment for the 
extra work and materials, Mr. Bester was ruined, and for the 
last seven. years he has been endeavouring to induce the 
American authorities to admit a claim of 171,762 dols. At 
last he died, worn out in mind, body, and estate. On the 
very day of his death a Bill, giving him 125,000 dols., 
passed the Senate. 





BRITISH ASSOCIATION OF GAS 
MANAGERS. 

InavevRrat Appress, DELIvERED, TuEsDAY, June 11, By 
Mar. Japgz Cuvuncn, M. Inst. C.E., Pegstpent. 
(Continued from Page 393.) 

In the second part of the report the referees promise a 
further report on this most important question, and express a 
determination to investigate the question of impurities to the 
utmost extent, and to overcome existing difficulties. In 
referring to the failure of purifying gas from sulphur com- 
pounds, the referees suggest that it may be classed under 
two heads, first, probably trom some defect in the distillatory 
process, whereby an unusual amount of sulphur other than 
sulphuretted hydrogen is produced in the gas, and second, the 
almost total failure of the of purification as regards 





this particular impurity. ‘The referees do not consider the 
failure arises from the construction of the purifiers, or the 
mode of working them, but they attribute it to the antecedent | 
rocesses of gas purification by defective condensing power, | 
sides which they state carbonic acid to form an important | 
and hitherto unsuspected element of the failure. 

They have previously pointed out that if gas is not properly 
cooled in the condensers before entering the scrubbers, the 
absorbent power of the liquor in those vessels is diminished, 
while if tarry vapour in large quantity is carried forward 
into the scrubbers, the scrubbing material may be suddenly 
fouled, and to a degree which seriously affects the purifying 
action of the apparatus. In this statement—as now appears 
to the referees—lies the key to the secret which has hitherto 
escaped detection at the Beckton Works. The inadequacy of 
the condensing power has hitherto impaired the action of 
the scrubbers, and this in turn has impaired, or almost 
neutralised, the action of the lime in the purifiers upon the 
sulphur. 

With the requisite condensing powers the function of the 
scrubber is to free the gas from ammonia, but in addition to 
this it also eliminates a considerable portion of sulphuretted 
hydrogen and carbonic acid contained in the gas, and hence 
its importance, for if any portion of the carbonic acid be not | 
taken out by the scrubbers it necessarily goes forward with 
the gas into the purifiers, and in the case of lime purifiers | 
the entrance of carbonic acid is of all things the most detri- 
mental to their action, as it converts the lime into carbonate 
of lime, which has no effect whatever upon the sulphur com- 
pounds contained in the gas. However large or numerous 
the purifying vessels may te, when the lime is in a state of 
carbonate, they are perfectly useless. It is only when the 
lime exists as sulphide of calcium that it acts upon sulphur ; 
therefore in the opinion of the referees the excess of carbonate 
in the lime purifiers is unquestionably the true cause of 
failure in this branch of the purification at Beckton. The 
facts set forth by the gas referees are incontrovertible, and 
it now remains for us to devise a method to overcome this 
difficulty, as it must of necessity be surmounted, however 
great the task may be. The referees state that they feel 
assured that perfect results would be obtainable from the 
lime process it carbonic acid were excluded from the purifiers, 
and also that the results will be adequate to the requirements 
of the public, if the carbonic acid which enters the purifiers 
be _ down to the lowest point actually obtainable in gas 
works. 

The problem, therefore, to be solved is: to devise some 
method of taking out all the carbonic acid from the gas 
during its manufacture without simultaneously taking out 
all the sulphuretted hydrogen, which latter compound is 
needed to convert the contents of the purifier into sulphide 
of calcium. And the essence of the difficulty consists in the 
fact that carbonic acid exists in the gas in very much larger 
proportion than sulphuretted hydrogen, whilst at the same 
time, there is not a chemical substance yet discovered which 
will absorb carbonic acid without also absorbing sulphuretted 
hydrogen. 

In reviewing the various inventions introduced during the 
past year, bearing directly on gas lighting, I will direct 
your attention in the first place to perhaps the most im- 
portant, viz., Dr. Eveleigh’s patented improvements in the 
manufacture of gas. ‘lhe invention relates to the manu- 
facture and purification of gas generated from common coal 
and other similar substances. The special improvements 
consist in distilling and redistilling from these substances in 
a retort, at a comparatively low temperature of about 600 
deg. to 1000 deg. Fahr., the best and richest portions of the 
contained gas, together with the oleaginous, tarry, and other 
vaporisable matters, the residue being coke of a superior 
quality. The President described in general terms the pro- 
cess adopted by Dr. Eveleigh, a description of which having 
already appeared in our columns, we need not here repeat 
it. ‘lhe same remarks also apply to the oxyhydric light, 
which has created some sensation, and which has been 
publicly exhibited at the Crystal Palace during the past 
season. The President, in his address, pointed out the many 
inconveniences which would attend the use of this light. 

Proceeding to questions relating to the practical working 
of gas manutactories, the President continued : The subject 
of charging and drawing retorts by machinery has been tre- 
quently brought before you, and has resulted in some very 
interesting and instructive discussions. I am happy to find 
that Mr. Somerville, who has certainly had great practical 
experience in the matter, has patented some very important 
improvements in this class of machinery. One of the chief 
objections to the introduction of drawing and charging by 
steam power has been its inapplicability, as previously de- 
signed, to existing settings. ‘his difficulty, 1am informed, 
has been overcome by Mr. Somerville, the machine being so 
arranged as to admit of such an adjustment as to make it 
suitable for any form of setting. Besides this, it is said to 
possess the additional advantages of simplicity and freedom 
trom excessive wear and tear, and is so contrived as to offer 
great facility for repair or renewal of any of the working 
parts. 

Mr. Somerville has also invented a retort lid, which, while 





it is suited for any form of mouth-piece, admits of being luted 
by a machine which he has constructed for that purpose, and 


which may be attached to the same platform as the charging 
and drawing machine, and driven by the same engine. The 
merits of this invention, however, you will be better able to 
understand upon inspecting the model which is placed upon 
the table before you. 

Another matter of interest, and one which is now attract- 
ing some attention, is the invention of Messrs. Porter and 
Lane, by which it is pro to supersede manual labour in 
charging the retorts. is is effected—to use the inventor's 
own words—by causing “the continuous passage of a thin 
layer of coal through a vertical retort in close contact with 
the whole of the inner surface thereof, leaving the interior 
space free for the evolution and passage of the gas. This is 
accomplished by means of a screw of peculiar form, suspended 
on a central spindle throughout the whole length of the 
retort, which screw is driven by steam power, and feeds itself 
from a hopper on the top, at the same time discharging the 
exhausted coke into a receptacle below, whence it is removed 
by trucks, so that the coal is untouched by hand from first 
to last.” 

The advantages are said to be economy in space, fuel, and 
labour, together with an increased yield and greater freedom 
from sulphur. This method of carbonising has been tried 
experimentally on a small scale, and the results have induced 
the process to be looked upon with favour by some of our 
best practical gas engineers. I am informed that the inven- 
tion 1s about to be tested upon a more extended scale at the 
works of the Chartered Gas Company. AsI have not wit- 
nessed the experiments myself, I should not feel justified in 
offering an opinion upon the merits of this system. 

It will be remembered that at our last meeting, Mr. Somer- 
ville, in the course of his paper “On the Cause and Preven- 
tion of Choked Ascension Pipes,” stated that “if ascension 
pipes were cast double, or having a jacket surrounding them 
with a constant circulation of water or air from top to bottom, 
stopped pipes would be unknown.” Now it appears that 
this idea had also occurred to one of our Transatlantic 
brethren, who, it is said, had been impressed with the notion 
some time previously, and by a curious coincidence had 
matured his plan sufficiently to be in a position to make an 
application for a patent on the very day that Mr. Somerville 
addressed us at Dublin. The patent, however, bears the sub- 
sequent date of November 21, 1871. 

The mention of this subject naturally leads me to draw 
your attention to another invention—a model of which is 
now before you, and which has for its object also the pre- 
vention of choked ascension pipes, or in the event of their 
becoming choked, affording ready means for the removal of 
the obstruction. This, the inventor, Mr. Box, proposes to 
do by making the ascension pipe of comparatively thin 
wrought-iron tubing, which he believes will be far less likely 
to become heated to such a degree as to convert the tar into 
pitch than it would if made of cast iron of the ordinary 
thickness. Should this pipe, however, become choked 
through any unforeseen cause, an arrangement is provided 
for removing the offending pipe, and replacing it by another 
in a remarkably short time, leaving the foul pipe to be 
cleaned out at leisure. 

Messrs. Fenner and Versinoun have lately patented an 
invention for manufacturing anthracene, samples of which 
are on'the table for your inspection. Anthracene is a solid 
chemical compound made from the tarry residium of the 
manufacture of gas, and since the discovery was made, about 
three years ago, that it might be converted into alizarene— 
which is the colouring principle of madder—it has become a 
highly important article of commerce. Up to the present 
time the supply of anthracene has been limited, owing to the 
means of its. production being also limited. It has hitherto 
been obtained only in the distillation of gas tar when it 
passes over with the least fraction of the oil, and from which 
it is afterwards separated. By the new process, as stated by 
the patentees, anthracene may be obtained by distilling coal 
tar pitch, which yields about 2 per cent. or one ton of an- 
throcene from 50 tons of pitch. This article is in great de- 
mand, and its present market value is about 400/. per ton ; 
therefore we may look upon this invention as an important 
branch of industry which will increase the value of one of 
our residual products. . 

Another invention of considerable importance in strect 
lighting has been introduced by Mr. Skelton, who has in- 
vented and patented a new description of lamp for street 
lighting. The principle of the invention is the application 
of reflectors, in order to bend down and utilise the amount of 
light which is at present wasted by upward radiation. It is 
manifest that the rays of light from a street lamp which now 
strike the eye of a spectator placed on the ground are only a 
small portion of those actually emitted by the flames. The 
rays which pass through the upper portions of the sides of 
the lantern, or through its slooping roof, are entirely dis- 
sipated, orat the best, when partially andimperfectly reflected 
by clouds or atmospheric particles, become visible only in the 
form of the lurid glare which overhangsa distanttown. Mr. 
Skelton estimates that about two-thirds of the light given by 
the gas flames are lost in this way, and he has arranged 
strips of silvered glass in such a manner that the loss will 
be effectually prevented. The upper half of each side of 
the lamp and the whole of each side of the sloping roof 
are oecupied by a frame in which the strips are placed with 
their reflecting surfaces downwards, ina manner somewhat 
analagous to the laths of a Venetian blind. The precise 
character of the effect produced will depend upon the distance 
of the strips apart, upon their width, and upon their angle 
of inclination, but the general result is—subject to small 
variations—that the street receives three times as much light 
as would fallupon it through lanterns of the ordinary kind. 
The frames holding the strips are glazed on both sides. and 
made dust-proof, so that the mirrors will not themselves 
become soiled, or tarnished, and the reflector as a whole can 
be cleaned in the ordinary way by simply wiping the glass. 
This plan has been most successfully applied to the lighting 
of Waterloo-bridge. It isa very great improvement, and in 
no department of gas lighting are improvements in this 
direction more needed. j 

(To be continued.) 
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EXPERIMENTS AND RESEARCHES ON 
THE EFFLUX OF ELASTIC FLUIDS. 
By GEORGE WILSON. 

(Concluded from Page 408.) 

EXPERIMENTS MADE BY Mr. R, D. Napier. 

221. THE apparatus used in the second series of 
experiments is fully described in Mr. Napier’s 
letter at page 305 of this journal, and the illustra- 
tion, Fig. 25, is here reproduced for convenience of 
reference. 




















The steam flowed out of the boiler into a drying 
chamber, which consisted of a cylinder about 4 in. 
in diameter, and 12 in. long, placed vertically. By 
what means the steam was dried, no information is 
given beyond that ‘there is at the bottom of the 
drying chamber a stop-cock for drawing off con- 
densed water.” The steam flowed out of the drying 
chamber along a horizontal pipe, A, Fig. 25, 1}in. in 
diameter, and 9in. in length’ (to which was fitted 
a lin. stop-cock), through the efflux orifice, O, 
into the recipient chamber, B, and then through 
openings at E, and pipe, K, into thé bucket of 
water, in which it was condensed. The quantity of 
heat imparted to the water and metal of the bucket 
by the flowing steam in a given time, formed the data 
used in calculating the velocity of efflux. 

It will thus be seen that the pressure of steam in 
the l}in. tube, A, was that forming the outer or 
head of pressure causing the efflux, while the pres- 
sure existing in the chamber, B, formed the recipient 
or inner pressure. 

222. Now the pressure of the steam adopted in 
the calculations was taken by means of a gauge fitted 
to the drying chamber, and not to the tube or 
chamber, A, inside, and adjoining the efflux orifice, 
O, after the steam had flowed through the ‘stop- 
cock. Notwithstanding that the stop-cock was 
1}in., “‘ formed with exceptionally large passages,” 
and that the orifice, O, was only $ in. diameter, it is 
uncertain whether the pressure of the steam in the 
small tube, A, inside, and adjoining the efflux 
orifice, O, was, at the higher heads of pressure, as 
great as the prespure indicated by the gauge on the 
drying chamber; and it is almost certain that the 
temperature of the steam in the tube, A, would not 
be so great as that in the boiler, or otherwise equal 
to the temperature of steam due to its pressure. 

223. Numerous experiments which we have made 
in similar cases show that no reliance whatever can 
be placed as to the exact pressure and temperature 
of steam after flowing through a stop-cock. 

In one case we found that steam at 60 lb, absolute 
pressure on the square inch in flowing from a boiler 
through an ineh stop-cock into a chamber pre- 
viously to flowing through an orifice .87 square inch 
sectional area into the atmosphere was reduced in 
that chamber to 43 lb. absolute pressure on the 
square inch. 

224. In another case steam flowed out of a boiler 
through a 1} in. stop-cock into a chamber previously 
to flowing through an orifice of .48 square inch 
sectional area into the atmosphere. The absolute 
pressures in the boiler and chamber were in this 
case respectively 69 and 55 Ib. on the square inch, 
thus, indicating a reduction of pressure in the latter 
equal to 14 lb. on the square inch. 

225. In a third case steam in flowing into a 
chamber, also, though a 13 in. stop-cock previously 





to flowing through an orifice of 1 in. sectional area 
into the atmosphere was reduced from 7] lb. the 
boiler pressure to 36 lb. in the chamber, being, in 
= case, a reduction equal to 35 Ib. on the square 
inch, 

226. In a fourth case steam at 50 Ib. pressure in 
the boiler was reduced to 48 lb. in the chamber, after 
flowing through a 13 in. stop-cock, previously to 
flowing into the atmosphere through an orifice of 
.12 square inch sectional area. In these and all 
other experiments the results show that a difference 
of a mere fraction of a turn in opening the stop- 
cock affects the results. The cases mentioned 
above refer to experiments with which special care 
was taken to fully open the stop cocks. 

227. To obtain reliable results the effluent outer 
pressure and temperature of the steam ought to be 
actually ascertained in the chamber, A, after flowing 
through the stop-cock ; and, moreover, such effluent 
pressure chamber, A, ought to have a free capacity 
of not less than 0.25 cubic foot, {and not be a mere 
pipe 14 in, diameter and 4} in. long, in order that 
the steam may be properly equalised in pressure 
and the disturbances acting on the pressure gauge 
reduced to a minimum. 

228. Whatever may haye been tle reduced 
pressure of the steam in the outer pressure chamber 
A, in comparison with the pressure in the drying 
chamber, and whatever may have been the tem- 
perature lower than that due to the pressure, these 
reductions of pressure and temperature would have 
a tendency to produce results in the direction 
shown by the experiments, inasmuch as when the 
velocity of the steam flowing through the stop-cock 
was not great, the steam at both sides of it would 
have practically the same pressure. 

229. The next point to examine is the inner 
or recipient chamber, B. ‘The capacity of the 
chamber does not appear to be stated. But con- 
sidering that the pipe, A, was l}in. in diameter, 
and in adopting that dimension for a scale, the 
Fig. 25 clearly shows that the chamber was so 
small as, together with its shape, to prevent a free 
efflux from being obtained in the full sense under- 
stood by that term. 

It may probably be considered that the capacity 
and form of the recipient chamber, B, cannot affect 
the question of free efflux when the pressure of the 
steam is actually ascertained by a gauge “fitted to 
the recipient chamber itself. Such a supposition is 
untenable, inasmuch as although there is a certain 
pressure indicated by the gauge, there are the dis- 
turbances in the efflux to take into account, due to 
the inductive action of elastic fluids, reverse cur- 
rents, eddies, and obstacles against which the elastic 
fluid may strike, and these must necessarily vary in 
importance with small recipient vessels of different 
shapes. 

230. We have made numerous experiments which 
show in aremarkable manner the importance of 
such disturbances. Some experiments are recorded 
at page 203 which show that the efflux of steam 
was less through the plain chamber Fig. 21 than 
through the chamber Fig. 20 with the projecting 
pieces as described. We may here supplement the 
short ,description given of those experiments by 
stating that the efflux of the steam at 55 lb. pressure 
was firstly made through the orifice freely into the 
atmosphere, and secondly through the same orifice 
and chamber as shown in and described for Fig. 21. 
The results show that in the first case nearly 50 
per cent. greater quantity of steam flowed in a 
given time. That is to say the addition of the 
smooth chamber caused disturbances by which the 
quantity of efflux was reduced nearly one-half. 
The length of the chamber was only 12 in. and its 
transverse sectional area, as described in paragraph 
111, little more than that of the efflux orifice, con- 
sequently little different to a tube increased in 
length. Poncelet’s experiments, Nos. 381 and 387, 
Table XXVIII., page 307 were respectively made 
for the efflux through a tube about ]lin. long and 
an orifice. ‘The respective coefficients are .482 and 
.581. The additional lengthening of the tube to 


about llin., thus’ decreased the efflux about 10/4 


per cent. 

Dr. Joule’s experiments, Nos. 426 and 422, 
Table XXXIII., page 359, show that a tube 10 in. 
in length reduced the flow about 9 per cent. But 
in Poncelet’s and Dr. Joule’s experiments there was 


no wider tube or shoulder outside the efflux orifice, | 8 


as shown near II, Fig. 25, and similarly in Fig. 21, 
page 208, to cause disturbances in the efflux of the 
elastic fluid by inductive action, reverse currents, 
and eddies. 





231. Another experiment may be mentioned in 
which steam at 50!b. pressure was first caused to 
flow freely and directly into the atmosphere through 
an orifice of .61 square inch sectional area. Steam 
was then caused to flow into a chamber of a capacity 
of about 144 cubic inches fitted over the same efflux 
orifice into which the steam flowed at the same 
pressure previously to flowing through an orifice 
2.5 square inches sectional area cut out of the 
top of the chamber into the atmosphere. The results 
show that 35 per cent. greater quantity of steam 
flowed in a given time in the first case through the 
orifice directly into the atmosphere, notwithstanding 
that in the second case the efflux aperture made at 
the top of the chamber was of about ten times 
greater sectional area than that of the orifice leading 
into it. 

232. These, and many other experiments we have 
made, show that the recipient vessel ought for ex- 
perimental purposes to be of a large size, at least 
several cubic feet capacity, and without obstacles in 
its interior, in order to insure a free efflux, and not 
be a mere 14 in. tube as shown in Fig. 25. 

233. In the description given by Mr. Napier of 
the various experiments there does not appear to 
have been any means adopted either to prevent or 
account for the loss of heat due to absoption, radia- 
tion, and convection. ‘The steam after flowing out 
of the boiler passed downwards through a vertical 
tube into the drying chamber, along the horizontal 
pipe A, into and out of the recipient vessel B, and 
then through the tube K into the bucket of water 
in which the steam was condensed. 

234. In the absence of statements to the con- 
trary, the idea of a bucket partly filled with water 
implies that the bucket was open at its top, that the 
whole surface was exposed to the atmosphere, and 
that it was not insulated, 

The temperature of the water in the bucket due 
to the steam flowing into it was ascertained by 
means of a thermometer. But as the metal of the 
bucket, weighing about 281b., was taken into ac- 
count for the heat it contained, it is evident that a 
correct temperature could not be obtained after 
each experiment until a sufficient time had elapsed 
for the metal to absorb heat from the water, and 
for the whole to have had an equal temperature. 
During that time, and also during the time occupied 
in making an experiment, heat would be lost by 
absorption, radiation, and convection ; and, in any 
case, that loss, for the whole apparatus, must have 
been important, considering the high temperature 
of steam in comparison with that of the atmosphere. 

235. The remaining question to consider is the 
fact that Mr. Napier has totally omitted to take into 
account the heat generated equivalent to the foot- 
pounds of work due to the annihilation of the mo- 
mentum of the flowing steam. The effect and im- 
portance of this omission will be seen by the follow- 
ing example. 

Let it be supposed, as being approximatively 
similar to the conditions of experiment No. 1, 
Table IV., page 403, that steam be caused to flow 
out of a boiler at 50 1b. absolute pressure (at a ve- 
locity due to theory) through an orifice Zin. 
diameter, into the bucket of water at an absolute 
atmospheric pressure of 15 1b. on the square inch. 
The head of pressure would therefore be equal to 
50—15=85 lb. on the square inch. The weight of 
a cubic foot of steam at 50 1b, absolute pressure is 
.12021b. The length of a column of steam, equal 
to the head of 35 lb. pressure, is 


85 x 144 _ 41930 ft. 
The velocity due to that head is, 


8.02/41930=1642 ft. per second. 
The sectional area of the efflux tube, 3 in. dia- 
meter, is .000767 square foot, therefore, 
.000767 x 1642 =1.2594 cubic feet 
of steam flowing per second, 
The foot-pounds of work done per second would be 
equal to lifting the weight of 1.2594 cubic feet of 
steam to.a height of 41930 ft. the head, conse- 
uently, 
41930 x 1.2594 x .1202=6347 foot-pounds per 
second, 
An experiment lasted two minutes; therefore 
dividing the total foot-pounds of work done in 
that time by 772, the mechanical equivalent of heat 


ves 
snruens) =986.5¢ Fahr. pound-degrees. 


236. It is thus shown that independently of the 
units of heat due to the latent and sensible heat of 
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PORTABLE BORING MACHINE FOR THE DEPARTMENT OF DOCKS, NEW YORK. 


DESIGNED BY MR. ISAAC NEWTON, ASSISTANT ENGINEER. 
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the steam, there would in this example be 986.5 ad- 
ditional units of heat imparted to the water and 
bucket, equivalent to the foot-pounds of work done 
in annihilating the momentum of the steam flowing 
out of the boiler, on the assumption that the velocity 
of efflux would be that due to theory. 

237. The quantities of heat developed in the 
annihilation of the momentum of the flowing steam 
is as the squares of the velocities, so that there 
would in each chamber through which the steam 
flows be different quantities of work done in the 
proportion of the squares of the velocities for 





equal weights of inflowing and outflowing steam. 

e differences in the velocities of steam flowing 
into and out of a chamber may have been five 
times ; therefore a 25 times greater or less quantity 
of heat would be developed in one case than 
another. 

For each experiment made under different condi- 
tions there would be continually complicated 
differences of heat developed, causing condensation 
in some cases, and superheating in others, and as 
the specific of heat of steam varies considerably 
from that of saturated steam in contact with water 











in the boiler, further complications result on that 
account, 

The material of the — would for each 
oo made on different conditions either 

iate or absorb different quantities of heat, and 
by what means this quantity can be practically as- 
certained and taken into account during the time 
of an experiment we cannot conceive ; and, more- 
over, before it could be possible to ascertain those 
variations of heat due to the difference of work 
done in the flowing steam, it would in each case, 
and for each chamber or vessel, be necessary to 
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LOCOMOTIVE BOILER MOUNTINGS AND FEEDING APPARATUS, 


DESIGNED BY MR. F, W. WEBB, LOCOMOTIVE SUPERINTENDENT, LONDON AND NORTH-WESTERN RAILWAY, 
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know beforehand, and use for the calculations, 
that which is the actual object to discover in making 
the experiments, namely, the velocity of efflux of 
the steam. 

238. Having thus examined Mr. Napier’s method 
and apparatus as actually used, we may add in con- 
cizsion that this method of experimenting—namely, 
adopting the heat pan ee for calculating the 
velocity of efflux—which seems at first sight so 
simple, is really difficult and complicated, and it is 
doubtful if it is not practically impossible to obtain 
precise and reliable results by means of it. Let it 
be supposed that the disturbances in the efflux 
caused by the smallness and shapes of the effluent 
and recipient chambers, A and B—which were little 
more than ]}in. tubes—were annulled by causing the 
steam to flow through an orifice in a partition fixed 
across a large vessel, as, for example, a plate fitted 
across a large cylinder or boiler, it does not appear, 
considering the great differences which exist be- 
tween the temperature of steam and that of the 
atmosphere, how the whole apparatus used in the 
experiments could be insulated, and all the variable 
quantities of heat due to radiation, absorption, and 
convection be taken into account; while in any 
case, as stated above, the continual variations in 

















the quantities of heat due to the differences of work 
done could only be ascertained by knowing before- 
hand the actual velocities of the steam, 

239. In the former researches described in his 
pamphlet, Mr. Napier gives the results of experi- 
ments made by causing steam to flow out of a boiler 
through tubes about in. in diameter into the at- 
mosphere. ‘The tubes were of various lengths, and 
the pressure of the steam when flowing through 
each of them was taken by gauges fitted or con- 
nected at different parts of its length. Mr. Napier 
gives results from these experiments, which he 
maintains are in accordance with his theory. 

240. Nowit has been shown experimentally, as may 
be readily conceived, that no trustworthy results as 
to the actual pressure of the flowing steam could 
possibly be obtained by such a method, inasmuch as 
the inductive action of the steam flowing freely along 
the 4in. tube past the holes made in it for com- 
munications with the gauges, would cause disturb- 
ances and prevent the actual pressures from being 
correctly indicated by the gauges. In such a case 
it would be necessary to cut the tube and insert a 
chamber (between the portions cut) sufficiently 
large to cause the steam to be equalised in pressure 
and annul the effects of inductive action on the 














gauge. An example of this being done is afforded 
in the experiments made by Messrs. Siemens, re- 
corded in Smet vol. v., e 583. 

241. Viewed alone, it would no doubt seem extra- 
ordinary that the results given by Mr. Napier from 
his experiments should somewhat agree with his 
theories. We have, however, seen that in most 
cases certain disturbing causes resulting from a 
certain method of experimenting produce similar 
results, and it is only by adopting some other method 
of experimenting for comparison that the real facts 
are brought to light. The results of the experi- 
m2nts made by Coriolis, Saint-Venant and Want- 
zel, Professor Graham, and Mr. Blake are more 
extraordinary than those obtained by Mr. Napier. 
Some of those experimenters found out, by adopting 
another method of experimenting, that the para- 
doxical results obtained had no more reality than 
they had of probability. We have also seen from 
Mr. Froude’s experiments, made with extensive ap- 

ratus, in what a remarkable manner the disturb- 
ances caused the results obtained to agree with his 
theory. 

OtTaeR EXPERIMENTS. CONCLUSION. 

242. In addition to the experiments, described in 

the previous articles, for ascertaining the velocity 
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of the efflux of elastic fluids, there have been many 
others made for the purpose of: obtaining rough by 
approximate results; but, we are not awaré that the 
details of reliable experiments of such a character 
have been published. 

Experiments of this class have been made with 
Giffard’s injector both in England and France ; also, 
others by causing eteam to flow out of a boiler 
through an orifice in a plate into the atmosphere 
for a given time ; and then, calculating the volume, 
and consequently the velocity, of efflux of steam 
from the measured quantity of water evaporated. 

As regards the latter method of experimenting it 
would be difficult to regulate the fire to such a 
nicety so as to maintain the steam in the boiler at 
a constant pressure during the time of efflux (which 
ought to last an hour at least), and also to ensure 
that no water in suspension flowed out of the boiler 
with the steam. 

243. In concluding these brief descriptions of 
published experiments on the velocity of efflux of 
elastic fluids, we may remark that it has been shown 
that those which are trustworthy, and free from 
disturbing causes affecting the results, do not contain 
anything to question the accuracy of the results 
obtained from the experiments which we have made 
and recorded in previous articles. 

For the efflux under a very small head of pres- 
sure, equal to ] in. or 2 in. of water, thelexperiments 
made by Dr. Joule are unquestionably the most 
reliable for their accuracy, as might be expected 
from such an eminent experimenter. So far as 
comparisons can be made, it has been shown that 
the results obtained by Dr. Joule are practically the 
same as those resulting from our experiments ; but 
it has been shown that the descending gasometer 
method of experimenting causes certain disturbances 
which affect the results. . 

For the efflux under greater heads of pressure 
equal to 1] atmosphere, a similar agreement is 
noticeable with the results obtained from the ex- 
periments made by MM. Pecqueur and Poncelet. 

For the efflux of elastic fluids under heads of 
pressure from 2 to about 7 atmospheres, it does not 
appear that any other trustworthy experiments had 
been made previous to our own. 

The most extensive experiments, the results of 
which do not agree, are those made by Professor 
Weisbach. It has, however, been shown by an in- 
disputable method of test that the results obtained 
and given by Professor Weisbach cannot possibly 
be correct. 





THE EFFLUX OF ELASTIC FLUIDS. 
To Tus Epitor or EnGiInesnine. 

S1zr,—When Mr. Wilson has concluded his papers on this 
subject, [think I shall be able to show conclusively that 
there is no clashing between the results of his experiments and 
mine, and indeed I don’t see how it is possible there could be, 
considering the care with which the experiments were made 
y myself, and the very much greater care bestowed by Mr. 
Wilson on his. 1 am quite prepared to admit the accuracy 
of Mr. Wilson’s experiments, but I am equally confident of 
the reliability of my own, and I consider they are not at all 
antagonistic, but rather corroborative of each other. 

At present I shall only remark on one sentence of Mr. 
Wilson’s letters, which is the one that runs as follows: “ Pro- 
fessor Rankine, by his article and authority, appears to have 
stopped the discussion which was going on at the time, 
mostly refuting the experiments and theories of Mr. Napier.” 
I don’t think Mr. Wilson may have intended it, but it seems 
to me that that sentence implies that experiments antago- 
nistic to my own were brought forward, and that 1 was 
getting the worst of the argument ; the latter point is neces- 
sarily a matter of opinion, and we may guess what was that 
of Professor Rankine, from the fact that in his paper he did 
not think it worth while to notice any of the arguments op- 
posed to mine, further than as one of the originators of the 
theory I was trying to refute, to frankly admit that I had 
shown there was a great flaw in the premises on which it 
was built ; and as to experiments antagonistic to my own, I 
know of none. 

I hope to be able to write again next week, but I have one 
or two experiments to make which I expect to be highly 
corroborative of what I intend to advance, and my time is 
limited ; in any case, I quite expect to write in time for the 
following week's ZNGINEBRING. 

Rossrr D. Narrer. 

Glasgow, June 26, 1872. 








EMIGRATION TO ParaGuay.—Great efforts are now being 
made by the Government of Paraguay to encourage emigra- 
tion to the State lands of that country, comprising upwards 
of 100 millions of acres, a 'great part of which is favourably 
situated for agricultural and pastoral settlers. The Para- 
guayan Government offers very libera] terms to intending 
emigrants, including the advance of passage money, mainte- 
nance, costs of location, and 40 acres of land, which are to 
be repaid in small instalments; arrangements for the despatch 
of 10,000 emi ts are now in pro The Government 
agents are Messrs. Robinson, Fleming, and Co., 21, Austin 
Friars, London. 





PORTABLE BORING MACHINE. 

We illustrate on page 422 a portable boring machine, 
constructed for the Department of Docks in New York, and 
designed by Mr. Isaac Newton, assistant engineer. It has 
been employed for the purpose of making borings along the 
water front of Manhattan Island, in order to determine 
the position and general character of the bed rock. The 
drills were in all cases driven far enough to ascertain that it 
was the rock itself, and not boulders merely, that had been 
reached. 

The design of the machine will be clearly understood 
from the engraving, in which it will be seen that the 
framing is of the lightest form possible, and that it can be easily 
taken apart and re-erected. It was found more convenient 
to do this than to employ a heavier and less easily shifted 
apparatus. The time required to take down the machine, 
and to pack it into a truck for removal, is 40 minutes. The 
means provided for working the boring rods, consist, as will 
be seen, of a rope attached to an eccentric on the flywheel 
of the steam-worked winch, and which passing over a 
pulley running in a bracket on the frame, is secured to the 
weight and coupling rod, to which the rope carrying the 
boring teol is fastened. In addition to this the machine 
can be used as a pile-driver, or for sinking tubes to serve 
as linings for artesian wells. In this case the boring gear 
is removed, and the drop weight shown at the top of the 
machine is employed. 

The apparatus has been in full and successful use for 
more than a year, and reflects much credit on its designer. 





LOCOMOTIVE BOILER FITTINGS. 

At locomotive engineers will, we think, at once ap- 
preciate the merits of the arrangements of injectors and 
boiler mountings, designed by Mr. F. W. Webb, of the Lon- 
don and North-Western Railway, and illustrated by us on 
page 423 of the present number. Everyone who has had 
charge of running engines well knows that feed-pipes are a 
source of trouble, and although this trouble is much less 
now-a-days, when injectors are almost universally used, 
than it was in former times when pumps were employed, 
yet still feed-pipes put in appearances on the repair list too 
frequently to be regarded as unobjectionable details. 

Referring to our illustration it will be seen that Mr. Webb 
has got over this trouble by pratically abolishing feed-pipes 
altogether. Placing the injectors at the back of the firebox 
casing with the delivery ends uppermost, he conducts the 
water direct from them through short straight brass pipes to 
the delivery clack boxes, which are fixed to the back of the 
firebox near the water level. The feed, however, is not 
delivered at that point, but is led along an inside pipe which 
extends from each clack to about the middle of the barrel 
of the boiler. These inside pipes being exposed to no 
pressure can be formed of old boiler tubes. 

As will be seen from our engraving, the various details 
of the arrangement have been ably worked out, and 
altogether this mode of fixing injectors—which we should 
mention has been patented by Mr. Webb—effects an im- 
portant saving of cost, and is well worthy of adoption. It 
will be noticed that the delivery pipe of one injector is 
fitted with a branch for the attachment of a fire hose. By 
this arrangement, which has for some years been in use on 
some of the Russian railways, a locomotive can be at once 
turned to account as a fire engine in the event of a fire 
breaking out at a station. The injector is of course far 
from being an economical apparatus for forcing water for 
fire-extinguishing purposes; but in cases of emergency 
this is a secondary matter, and the simple provision we 
have mentioned enables a locomotive to do good service 
when a regular fire engine is not available. 

Besides the injectors there is another point about the 
arrangement we illustrate which is worthy of notice, and 
that is the mode of fixing the whistles and injector steam 
cocks. Instead of attaching these fittings separately to the 
boiler, they are all mounted on a gun-metal standard, fixed 
on the top of the firebox casing as shown, there being thus 
but one joint made with the boiler. The standard, together 
with the steam cocks, is inclosed in a sheet-iron casing, as 
shown, so that it is unnecessary for it to be got up polished. 
The whole arrangement, besides possessing practical ad- 
vantages, has a very neat and symmetrical appearance. 








NOTES FROM PARIS, 
Paris, June 24, 1872. 
Tue Sere Omnieus Boats. 

Tue following is an extract from the “ Portefeuille 
Economique des Machines” relating to the service of the 
steam omnibus boats on the Seine, These boats were esta- 
blished in 1867, during the Paris Exhibition, by the 
Omnibus Boat Company of Lyons, which was successful in 
the competition for the public service. The two extreme 
stations are 7.5 miles apart, and there are thirteen inter- 
mediate stations. The double journey lasts almost three 
hours, and the uniform rate of fare is 25 centimes for all 
stations. The boats actually in service have a length of hull 
of 98 ft. 6 in., the width being 12 ft. 3in.; the thickness of 
the plates is }in.; the draught of water is 3ft. 10 in. 
empty, and 5ft. 3in. with a full load of 28 tons, The 
engines working at 90 lb. are from 25 to 30 horse power ; 
the boiler is horizontal, with a heating surface of 336 
square feet, The screw, which has four blades, is 3 ft. 
1l4in, diameter, and is driven with an average speed of 





170 revolutions. These boats, which were built at Lyons, 
cost 18001, everything included, and delivered in Paris. 

The average daily receipts per boat are 8/. 9s. 6d. for the 
three months, May, June, and July,.and 7/. 13s. 6d. in- 
cluding the five months from May to September. Each 
boat carries a crew of five men, costing 33/. 12s. p<‘ 
month. Passengers embark from a pontoon moored p@F 
the bank, with which communication is made by ar i2- 
clined bridge. Each pontoon is a flat-bottomed boat49 ft. 
2 in. long, and 16 ft. 4in. wide. The hull is din. aick at 
the bottom, and sides, up to the water level, the plxestabove 
being reduced to somewhat less. Angle irons paced 1 ft. 
9 in. apart, form framing to the pontoon, and fenders at- 
tached to the sides above the water line protct it for the 
whole length. The bridge leading to th stage is pro- 
tected by a solid plate fencing. Each pon-0on, with bridge, 
&c., costs, delivered in Paris, 2407. 

The daily expenses of each boat M coke, oil, tallow, 
cotton, waste, &c., is 1/. 19s. 5d., ard the general total cost 
of theservice was 20,436/.; applyingthis total to the number 
of boats in service, and dividing it over 365 days, there re- 
sults a daily outlay of 3/. 2s. 10¢. per boat.. Thus, without 
taking into consideration the irterest and the sinking fund 
of the capital, the daily cost yer boat is 11. 19s. 6d. plus 
81. 2s. 10d., or 51. 2s. 4d. pec day. In adding to this the 
interest and sinking fund, which would be 15s. 6d. per day, 
we should have a total of 5/. 17s. 10d. The company thus 
realises profits in summer, but suffers losses in winter. 


LIGHTHOUSES ON THE RIO DE LA PLATA. 

The following details will be found of interest respecting 
the lighthouses which the Count Albert de Dax is about to 
have constructed upon the Rio de la Plata. 

Having arranged for the erection of two lighthouses, one 
on the Cape Saint Marie, and the other on the English 
Bank, General Gelly y Obes, who is associated with{Count 
de Dax, has offered to the Governments} of the Argen- 
tine Republic, and to that of Uruguay, the establishment of 
a general system of lighting the River de la Plata. The 
project has been approved by these Governments, and the 
protection of the eastern bank will soon be perfected by the 
addition of new lights. 

The houses already erected, or in course of construction, 
are thoseof Saint Marie, the lights of which, upon the 
Fresnel system, bave been shown, since the 15th of this 
month, to ships at the embouchure of the Grand Rio. 

The pharos on the Isle of Lobos will be finished in 1873, 
and its beam will cross that of the Cape Saint Marie, of the 
east point, and of the English Bank, which will be con- 
structed, in 1874, upon this dangerous reef; this house,, 
with a fixed light of the first order, on the Fresnel system, 
will have a projection of 25 miles, This immense ray of 
light, which will start from a point 131 ft. above the water 
level, will point out the breakers in north and south channels, 
and will cross with the lights on the east point of the Isle 
de Florés, and of the Cerro de Monte Video. 

The breakers, as far as Monte Video, will thus be sig- 
nalled, thanks to the lights on the Isle de Florés, and of 
the Cerro, and if pilots follow the route to Colonia, the 
course will become safe, by help of the light of Bas-de-la- 
Panela, at present a floating station, to be changed for a 
fixed light of the third order, placed in an iron tower 59 ft. 
high. All these lighthouses will be constructed by MM. 
Sautter and Lemonnier, of Paris, who have already been 
engaged upon similar works all over the world. 


Raitway AccIpENTs. 

The Orléans Railway Company has sustained a serious 
accident, which happened upon the line on the 22nd of 
June. A mail train quitting Orléans at 2.16 a.m., after 
having waited for the express from Nantes, reached the 
Angerville station, when the locomotive boiler exploded, 
and inflicted great damage on the train, Several carriages 
were broken, but the sericus casualties were confined to 
the fireman, who was killed, and the driver, who is severely 
injured. On Thursday the 19th, a terrible accident had 
occurred upon the same line, near the Juvisy station. The 
express train from Bordeaux to Paris, which does not stop 
at this station, passed through it at a speed of 50 miles an 
hour, and ran into some wagons that were being shunted. 
A fearful collision ensued, the vehicles were crushed one by 
another, and a part of the train was set on fire by the en- 
gine; several deaths and serious injuries resulted, The 
station master at Juvisy has been placed under arrest, and 
he will be prosecuted. 








QuEENSLAND Rattways.—The Queensland Railway Com- 
mission has adopted a report drawn up by its chairman, Mr. 
J. Scott, M.L.A. The report recommends that the railway 
between Brisbane and Ipswich, should be immediately con- 
structed on the same gauge as the other portion of the 
southern and western line, and that a cheap line be carried 
out from Rockhampton to Expedition Range. 


Tue Eris Raitway.—This Railway has now gers in 
, in 


the market with an application to raise 6,000,000 2007. 
7 per cent. bonds secured by a trust and mortgage deed. 
Of this amount 1,289,200/, are set apart for a cash subscrip- 
tion, and the remainder is devoted to the conversion and ex- 
tinction of existing mortgage debts, and of the sterling bonds 
issued in London. The price of issue is 92 percent. The 
great change that has recently taken place in the prospects of 
the Erie Railway, and the general improvement in American 
investments, point to the favourable reception of this issue. 
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NOTES FROM GERMANY. 
Bosn, June 24, 1872. 
IMPROVEMENTS IN BLASTING. 

Tue Servian mining evgineer, T. Klerity, has lately in- 
troduced an itmproved blasting cartridge, which is said to 
save much powder. or dynamite, and seems to be worth a 
notice. The new feature of it consists, of, a cast-steel 
cylinder, which'is inserted in the cartridge,*and replaces a 
part of the powder, which is ignited through a touch- 
hole in the cylinder. At both ends the cylinder is very 
nearly the calibre of the bore hole, but, its middle part, 
for about §rds,of the whole length, is, reduced to half that 
diameter. This thin part has a channel bored through, it 
at right angles:to its axis, while another vertical channel 
follows the axis from the top until it reaches the transverse 
passage, both of which are filled with fine-grained powder, 
and ignited in a suitable way. The length of the steel 
cylinder is 12 or 14 in., and its diameter 1 to 1}in. at 
the ends, and $ to jin. in the middle. It is inserted in 
a cylindrical paper bag, and the powder or dynamite filled 
between the reduced diameter and the paper; itis then 
placed in the bottom of the blast hole, covered with a 
certain thickness of tamping, and fired in the, usual way, 
through the channel in the centre. Another improvement 
with the use of dynamite has lately been made at Raibl, 
in Carinthia, where the dolomitic limestone is very cavernous, 
and much of the power of the explosive is lost, its gases 
expanding uselessly into these cavities. In order to pre- 
vent this, a watertight dynamite cartridge is introduced 
into the bore hole, and before firing it, as much water 
pumped into the same as it and the next adjoining cavities 
wouldhold. Through this very simple expedient a wonder- 
ful effect is said to have been produced, by which half of 
the former expenses of blasting were saved. 


Luminous TuBEs. 

Some time ago; Messrs, Alvergnat,. physical instrument 
makers, of Paris, exhibited to the Société d’Encouragement 
some rarefied luminous tubes, which, became lighted when 
they were rubbed with any substance.developing electricity. 
They were claimed as the invention of ‘Messrs. Alverguat, 
and shown to be different from the so-called Geissler tubes, 
which become luminous when an electric current is passed 
through the tube by means of platinum electrodes inserted 
to the ends of the tubes. As a notice of these tubes has 
found its way in your columns in your Paris letter of April 
29th, allow me to correct Messrs. Alvergnat’s pretensions. 
Dr. Heinrich Geissler, of Bonn, the inventor of the tubes 
named after him on the 2nd of May, 1867, laid before 
the Lower Rhine Society for Natural Science at Bonn, such 
tubes as those of Messrs. Alvergnat, of Paris now claim 
to have invented, and he published a paper on the sub- 
ject in Poggendorf’s Annalen fir Physik und Chemie, 
1868, vol. xv, page 332. Such tubes, which contain 
small quantities of certain gases, as nitrogen, carbonic 
acid, hydrogen, or ammonia, become luminous after being 
exposed to friction with any of the well-known producers 
of electricity, as silk, wool, cotton, or even paper; the 
best, however, are catskin and prepared india-rubber, 
which is now largely employed in the manufacture of 
combs, &c., and which is also used in the Holz electric ma- 
chine. This mass is 80 very sensitive that it is sufficient to 
make the tube luminous after it has passed a couple of 
times through catskin, when it is not even touched, but 
held 2 in. or 3in. distant. When a rarefied spiral glass 
tube was inserted in a larger plain tube spontaneous dis- 
charges of light would continue within the former, even 
after the luminous state of the whole length had ceased for 
some minutes, and the colour of the light is dependent on 
the quality of the traces of gas left within the spiral 
tube, Thus with traces of nitrogen it is darkened, very much 
like the tint of the aurora borealis; with hydrogen it is a 
light rose, with carbonic acid a bright white, and the 
spontaneous discharges would be of much greater intensity 
at a low temperature in winter than in summer. The 
very curious researches of Dr. Geissler may possibly lead 
to a clue to the wonderful phenomenon of the aurora 
borealis in northern latitudes, and which was a!so witnessed 
at Bonn during an intense cold in February last. 

Another curious discovery of Dr. Geissler was, that 
mercury, when shaken in a rarefied glass tube, would also 
become luminous, and emit a strong light, so that in a 
perfectly dark room all objects could be distinctly seen ; 
the colour of the mercurial light could be modified by 
the presence of small traces of gases in the tubes. A 
minimum of nitrogen shows an intense red, and hydrogen 
a yellowish light. The capacity of mercury for producing 
light seems to depend on its purity, so much so that it was 
not luminous when it contained an admixture of tin, lead, 
zine, or bismuth, but gold or silver did not affect it. It 
would be possible to utilise this peculiar quality of mercury 
for lighting up chambers filled with explosive gases, such 
as some parts of mines or powder magazines, instead of 
using the Davy lamp. 








Steam Fire Eneines ror France.—Messrs. Merry- 
weather and Sons have just completed four steam fire engines 
for the Eastern Railway of France. Each engine is capable 
of discharging 200 gallons per minute to a height of 150 ft. 
The weight ot each engine is only 20 cwt., ook is capable of 
raising steam to working pressure in 7 minutes. Saint 
Chapelle was saved by an engine of this class, supplied to 
the same company during the late war. 





BRITISH ASSOCIATION OF GAS 
MANAGERS. 

InaveuraAL Appress, DetivereD, TugspAy, June 11, py 
Mr. Janez Cuvurcn, M. Inst. C.E., Prestpent. 
(Concluded from Page 393.) 

‘)uR coal supply, both present and future, must now claim 
our most serious attention. A report from the Royal Com- 
mission appointed to consider the subject has lately been 
issued, in which they assume 4000 ft. as the limit of prac- 
ticable depth in working. Making allowance for waste and 
loss, this gives the quantity of coal still lying available be- 
neath the surface of the United Kingdom as 90,207,285,398 
tons, that is to say, considerably more than ninety thousand 
millions of tons. This is exclusive of beds less than 1 ft. in 
thickness. The hypothetical coalbeds of the south of Eng- 
land are also excluded from the calculation. But the esti- 
mate lies within still narrower limits, seeing that it is con- 
fined to areas within which the coal-bearing strata are at 
the surface, or have been proved by mining operations to 
underline more recent foundations. Geological principles 
lead to the conclusion that large tracts of coal exist under 
the Perman new red sandstone, and other superincumbent 
strata, in districts where the fact has not yet been demon- 
strated by actual exploration. If these unexplored coalbeds 
are taken into account, they add 56,273,000,000 tons to our 
reckoning, constituting a totol of more than 146,000 millions 
of tons. If we extend the depth beyond 4000 ft. we get still 
more, but for the present we leave that out of the account, 
Let us see, therefore, how long the 146,480 millions of tons 
will be likely to last. In 1869 the quantity of coal raised in 
the United Kingdom exceeded 107 millions of tons. Pro- 
fessor Jevons, in his work on “The Coal Question,” which 
appeared in 1865, estimated that the rate of growth in the 
aggregate annual consumption of coal to about 34 per cent., 
reckoning each percentage on the previous year’s consump- 
tion. On this basis he reckoned that the consumption in 
1871 would be nearly 118 millions of tons. So faras can 
now be computed, the quantity of coal raised in the United 
Kingdom during last year was about 115 millions. Professor 
Jevons further showed that, at his competed rate, the coal 
raised in the United Kingdom would amount to no less than 
2607 millions of tons at the end of a century. Upon this 
assumed rate of increase the whole quantity of coal reported 
available by the commission would be exhausted in 110 
years. While it is admitted that Professor Jevon’s theory 
has, up to this time, zee! accorded with observation, the 
commissioners object to the supposition that the annual 
percentage of increase in the consumption of coal will con- 
tinue unbated for any considerable period. Mr. Price 
Williams, who has given great attention to questions of this 
kind, and who has been employed by the Commissioners in 
matters of calculation, lays stress on the fact that, although 
the population of the United States is rapid!y increasing, yet 
the rate of the increase is diminishing. This is a principle 
which Professor Jevons has not recognised, and when it is 
applied in correction of his theory, the duration of the coal 
supply is extended to a period of 360 years, the estimated 
population of Great Britain at the end of that period being 
131,700,000. The Commissioners also give a calculation 
based on an arithmetical instead of a geometrical increase in 
the rate of the consumption of coal, simply adding a constant 
quantity equal to the average annual increase of the last 14 
years, taking that at 3,000,000 tons. Upon this basis, the 
consumption of coal a hundred years hence will have risen to 
415,000,000 tons per annum, and our available supply would 
then be exhausted in 276 years, a period considerably shorter 
than that allowed by Mr. Williams; who, while taking a 
geometrical ratio also, reckoned that it would be a decreasing 
one. There is yet another view, which the Commissioners 
regard as the extreme opposite to that of Professor Jevons. 
It is that from this time forward the population of the whole 
country, and the consumption of coal per head of the popula- 
tion will remain constant, or will merely oscillate without 
advancing. Taking, therefore, the present consumption of 
115,000,000 tons per annum, the supply would be exhausted 
in 1273 years. This may be called the full length of our 
tether, and it is certain that we should feel an inconvenient 
tightness before the end was reached. 

Supposing that coal could be worked at a greater depth 
than 4000ft.—and the main difficulty is that of the very 
high temperature met with at such a depth—we might add 
48,465,000,000 tons to our store, including the quantity 
believed to exist beneath the Permian formation. Assuming 
the whole to become available, the 360 years allowed by Mr. 
Williams would be increased to 433 ; the 276 years based on 
the arithmetical ratio would become 324 years, and the 1273 

ears based on the theory of a stationary consumption would 
be lengthened to 1695 years. As the Commissioners observe, 
the whole question is subject to contingencies which cannot 
be foreseen, and every calculation involves something specu- 
lative. What science may do for us we cannot say, but 
clearly our coal supply is by no means inexhaustible. 

Unfortunately our present supply of coal causes us far 

ter anxiety than anything that may hereafter happen 
from the exhaustion of the coal itself. e have abundance 
of good coal workable at controllable depths, but owing to 
the perversity of view and the unsettled state of our colliery 
labour, the supply as now raised falls very far short of the 
demand. The consequence is that the market price has 
risen from 50 to 57 percent. To gas companies this is the 
most serious matter that has ever happened. They have had 
to contend against a large increase in the price of labour of 
the men employed in gas making, and this enormous rise in 
the raw material in addition to the increased cost of labour 
will most injuriously effect the dividends of gas companies, 
and must of necessity compel many of them to increase the 
price of gas to the consumers. In some cases this can be 
done, but in other cases companies controlled by statutory 
power are restricted to a law maximum price, and in 
numerous cases they are already charging up to their 
maximum. Consequently these companies are placed in a 
grave position and cannot obtain relief without the consent 





of Parliament. The existing state of things should not be 
lost sight of in future legislation, for it is inconsistent to have 
a fixed and unalterable maximum selling price when the 
cost of manufacture is subject to the great fluctuations under 
which we are at the prt moment so severely suffering. 

Another matter of vital importance claims our attention. 
I refer to the growing tendency of local authorities to absorb 
the property and business of gas companies, by powers con- 
ferred upon them by Parliament. In most cases the power 
of the local authorities is exercised in direct opposition to the 
wishes of the shareholders of the companies so absorbed. The 
legislature—judging from the past—intend to countenance 
and assist all corporate bodies in effecting this object, and I 
think we may fairly predict that in the course of a few years 
all the principal works in the kingdom will change hands in 
this way. In the present session of Parliament no less than 
seven corporate bodies have obtained compulsory powers to 
| emanye the gas works in their respective towns. There 

ve also been several transfers of works from companies to 
the local authorities, thereby disturbing a large amount of 
capital invested in private enterprise. There are no doubt 
good and legitimate grounds of objection to the existing state 
of these compulsory purchases, but I fear we are helpless in 
the matter, and must therefore in this case submit to the 
powers that be. At the same time we must prepare for these 
changes, and put our respective undertakings in such posi- 
tions as that they may be able to bear the scrutiny, and of 
themselves to refute the highly coloured, prejudicial, and 
overwrought representations that are made in some cases 
respecting the ag | corporate bodies desire to become 
possessed of, e must be well prepared for these attacks, 
and be true to the interests we represent, and endeavour to 
obtain for the shareholders of our companies a sum that will 
adequately compensate for the loss of the property they have 
matured, and which they have most reluctantly to relinquish. 

In concluding my address, I wish to offer to gas managers a 
few practical suggestions for their consideration. In our 
official capacities we are subject to much misrepresentation, 
and the public appear to view us with no small degree of 
distrust. In some cases it is alleged that we pump air into 
the gas, in others the complaint is made that, although the 
price of gas is much cheaper thai it was formerly, gas bills 
are heavier than ever, and it is strongly hinted that either 
something is wrong in the meter, or that some legerdemain 
is practised by the representatives of the gas company sup- 
plying them. Consumers complain of insufficiency ot pres- 
sure, blackened ceilings, and a number of other defects. In 
practice, you are aware that in nine out of ten cases of com- 
plaint the cause is some local defect: it is often either im- 
properly constructed, or worn-out burners which consume in 
many cases double the quantity of gas that good burners 
would, and yet give only half the volume of light. Low 
illuminating power and biackened ceilings may also be traced 
to the same cause. Defective pressure frequently arises from 
cheap, ill-constructed gas fittings and pipes, which are quite 
insufficient to convey the quantity of gas required to give an 
adequate supply. In these matters gas companies are, as 
compared with water works companies, placed at a disad- 
vantage, inasmuch as the water companies have full power 
and control over the size and strength of pipes, and the 
character of fittings used by the water consumers. But in 
the case of gas companies no such power is possessed, the 
matter being left in very many cases to unskilled gasfitters, 
whose object is to obtain the largest amount of profit on the 
smallest amount of charge to customers, who demand cheap 
work. Hence the most paltry and unsuitable fittings are 
pene wy used, which form a source of constant complaint, 
and the consumers from want of knowledge and appreciation 
considers the fault due to detective pressure. 

In these matters I am constrained to say that as a rule the 
consumers have been left to take care of themselves, the gas 
manager considering that his duty was only to give a proper 
supply of gas to the meter, beyond that he had no concern, 
the internal fittings of a house being a matter solely for the 
consumer to attend to. This conclusion may be correct, but 
it cannot be a good policy to act upon it in practice. I think 
it would be most beneficial to gas companies if their officers 
were to educate gas consumers and to teach them the proper 
and most economica. use of gas, advising them to have none 
but proper materials and workmanship. If this were done 
we should not have so many allegations as are now made by 
consumers against companies, and the use of gas for cooking 
and other purposes would be more general than at present. 

With regard to the manufacture of gas, every possible care 
must be taken to supply it in a pure state and of good illu- 
minating power. e must not lose sight of the tact that 
chemistry has made considerable advances of late years, and 
the tests now used to detect the impurities are much more 
searching and delicate than they were. ‘The science of 
chemistry should be better understood by gas managers than 
it is at present, in fact, it becomes a necessity since we have 
metropolitan gas referees and duly qualified officers in various 
parts of the kingdom, who give their oflicial reports of the 

uality of gas supplied to the local authorities, and otherwise 
detect our shortcomings. We ought not to complain of these 
severe tests, but hail them with satisfaction, and work hand 
in hand with inspectors and chemist to make perfect the 
source of that light which has undoubtedly become one of 
the great necessities of the age. 

We are particularly indebted to the metropolitan referees, 
and to the engineers who have assisted them, for the valuable 

ractical reports they have made from time to time, and the 
fast on sulphur—to which I have before alluded—demands 
the careful attention of the gas manufacturer. Sulphur 
compounds are highly objectionable, and it has become a 
sine qué non that a process of purification must be introduced 
to prevent any sulphur compound reaching the point of 
combustion at the burners. In considering this sulphur 
question, attention must also be paid to its formation. A 
prevailing opinion exists that the high temperatures at which 
clay retorts are now worked eliminate these products in 
larger quantities, whilst on the other hand some chemists of 
considerable standing are opposed to this theory. For in- 
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stance, Berthelot has shown that bisulphide of carbon is dis- 
sociated into its elements quite powerfully at a bright red 
heat, and Sidot has published some experiments (in “‘ Comptes 
Rendus,” vol. lxix., p. 1303), wherein he shows that more 
bisulphide is formed at a dull red heat, and that at a heat 
approaching whiteness none is formed, also that moderate 
ess is the most favourable condition for its manufacture. 
These conflicting views require to be reconciled, for they 
cannot both be correct. It uld, therefore, be the éarefu! 
study of the gas man to endeavour to reconcile them, 
and to find out in practice where the truth lies. Other points 
requiring attention are cond s and scrubbers, which must 
be carefully examined and studied, and where they are found 
to be deficient they must be improved and brought up to the 
standard of perfection as far as can be attained. Proper and 
complete apparatus is absolutely necessary in one works ; 
each minute point of constructive and working detail de- 
mands the most scrupulous attention, in order that the ulti- 
mate results rat wei | may be satisfactory. The progress of 
science demands that gas managers should make themselves 
thoroughly coquiinted —guactinally as well theoretically— 
with the chemistry of coal gas in all its minutiw, especially 
with regard to the more prominent points I have indicated. 
By these means, and by the light of the reports of the gas 
referees, I trust that ere long the members of the British 
Association of Gas Managers will be as successful in pro- 
ducing chemically pure gas, as they have been in working 
the large amount of capital intrusted to their care, and which 
they have done with such satisfactory commercial results. 
These results will be in no way impaired, but, on the con- 
trary, cannot fail to be improved by a study of the teachings 
of science, whose fixed and inexorable laws can never be 
neglected with impunity. 











PORTABLE ENGINES. 
To tue Epitror or ENGInesRina. 

Str,—The triennial trials of portable engines by the 
Royal Agricultural Society having been so often eulogised, 
their deficiencies may be fairly considered without further 
allusion to their admitted value. The guiding principle of 
the Society in this matter, in times past, was the opposite to 
that which had been at the root of most engineering suc- 
cesses. Instead of demanding certain results, and leaving to 
others to discover the innumerable means, they have ob- 
secured the end in view by insisting on details which would 
have been better arranged by the manufacturers themselves. 
Thus instead of saying that the boilers should be light, 
strong, economical of fuel, easy to clean and repair, they did 
but insist that the tubes should be of a certain size ond de> 
tance apart, which were much the same as had been aban- 
doned on locomotives some thirty years before. Instead of 
pointing out the advantages of higher pressures, they posi- 
tively forbade them. By testing engines with very light 
loads they discouraged high piston speeds, and thus in 
directly commended superfluous piston area, and encouraged 
the mischievous fallacy that the larger the diameter of 
cylinder in proportion to the nominal power the better the 
engine. Ihey can scarcely have meant to recommend 
portable engines for their weight and bulk; yet they seem 
quite satisfied with some & or 6 actual horse power per ton 
gross weight. In short, instead of the free play of thought 
of many minds under varied circumstances, combining to 
attain more perfect results, we have had the chilling influence 
of stereotyped ideas from but one source. 

What wonder, then, that, in spite of the Society’s past 
Jabours and good intentions, the common portable engine, as 
manufactured in conformity with their requirements, has 
remained in its essentials unimproved, almost unchanged for 
the past ten or fifteen years? The same piston speeds, the 
same relative diameters of cylinders, and almost identical 
dimensions of boilers. 

It will be observed, with much interest, that in the ap- 
proaching trials at Cardiff the Society have began to adopt 
that policy towards portable engines which has led to rapid 
improvement in traction and ploughing engines, viz., that of 
leaving engineers to their own devices, but reserving to 
themselves the part of scientific inquisitors and impartial 


judges. 

’ The essential qualities of portable engines and the require- 
ments of particular districts have never been authoritively 
stated. The Society’s opinion might here be very valuable. 
How far the engine should be dragged down to meet the sup- 
posed ignorance of the attendant, or the latter trained to 
master the more perfect construction is almost a social 
question, but since ‘the final cause of all the engineering is to 
make men better and happier, the nobler course would be to 
raise the standard of both man and machine. 

Most of the published data of the trials were insufficient to 
enable one to distinguish between the tests of men and 
circumstances and of the machines themselves. This will be 
remedied in the forthcoming trials by the additional observa- 
tions, such as the indicated power and the weight of the water 
used, thus rendering the experiments highly valuable. 

The present portable engine is much too cumbersome, too 
expensive, and too extravagant of fuel, as may be seen by the 
following Table, in which are shown some of the o 
dimensions contrasted with (without attempting to define the 
limits of change) what they might be. 

The inclosed tracing shows an engine designed on these 

roportions intended to have been exhibited at the Wolver- 
mpton show. 

The engine is independent of the boiler, having a separate 
framing (this particular arrangement is patented) the object 
being to combine lightness and strength, and render the 
engine independent of the boiler, and capable of removal asa 
whole. No crank shaft brackets are required, two small 
gusset plates supplying their place. In small engines no 
provision is needed on account of the expansion of the boiler, 
but were it so either the frames or supports might yield or 
slide, or the latter be fixed so as to vibrate as if hinged. 
Similar os could be — to the cylinder end if 
the crank was more rigidly fixed. There is no throttle 





HARTNELL AND GUTHRIE’S PORTABLE ENGINE. 
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valve, the expansion being regulated by the governor, which 
is essential on economical grounds. (The details of this 
‘overnor were illustrated on the 24th of March, 1871, in 
NGINEERING.) No separate expansion valve is used for the 
sake of simplicity. 
Comparative Sizes, ¥c., of Portable Engines. 


| 





' : High pressure 
Ordinary engine.| high speed 


engine. 





Boiler pressure per square 
inch ... -_ eve 
Area of cylinder per nomi- 
nal horse power . 
Speed of piston, feet per 
minute... ove sco} 250 
——— for 3 times 
the —_ “el oe $ i 
Water -HP. our 
as. 45 to 55 25 to 30 


pounds., 
18 to 20 ft. 12 ft. 
Grate surface per nomina 


60 Ib. 130 Ib. 


10 to 12 sq. in. 5 sq. in. 


360 





Heating surface per nomi- 
_horse power... oes -5 ft. 8 ft. 


nal horse power 
Comparative Sizes of 8-Horse Power Portable Engines. 





High pressure 
engine. 


120 Ib. 

64 in. 
9 in. 
240 


Ordinary engines. 


60 Ib. 
9 to 9} in. 
12 in 


120 to 140 





Boiler pressure ... 
Diameter of cylinder 
Stroke... ose os 
Revolutions per minute... 
Water required per hour 

for 20 LHP. about 

(priming but little) ...) 90 gallons 
Total heating surface ...| 140 to 160 sq. ft. 
Grate surface... sol is ts 
Diameter of tubes outside) 4 
Diameter of barrel of} 

i 2 ft. 6 in. 
10 ft. 8 ft. 2 in. 


boiler ... eco inal 
Length of boiler over all) 
The engine has counterweights on the crank cheeks, in 








50 gallons 

| 96 sq. ft. 

| 2.4 eq. ft. 
1§ 


2 ft. 8 in. 


about ... eee ‘ 








which position they minimise the bending stress on the crank 
shaft due to momentum. A counterweight in the flywheel 
alone causes a violent sinuous motion at high s ut 
the engine might have been balanced by placing a counter- 
weight both in the flywheel and on the opposite end of the 

, both opposite the crank, their weight so adjusted that 
the sum of their equivalents at the radius equals the 
total required counterweight at that radius, the centre of 
gravity of the equivalents being in or nearly in the same 
plane as the centre of the crank pin. 

The boiler, although scarcely so as that ordinarily 
used with a 5 horse power portable engine is yet rather larger 
than usual in proportion to the water which it has to evapo- 
——— sn coal vis lig > ‘os to — . —_ 

us the engine is light by reason of quicker piston 
and higher mean pressure. The boiler is light Tosunes less 
steam is required to do the same work. 

These principles are not new ; to the untrammelled heads 
and ond of locomotive and marine engineers they are very 
old. The Cardiff meeting will tend to raise the common 
standard of boiler pressure to 80 Ib. Ere another set of trials 
let us hope the society will have to the utmost enco' 
free thought and action, that piston speeds and boiler pres- 
sures may be limited only by real physical obstacles, and 
thus the talent of the whole country, no at last allowed to 
aid them, the important object they have in view may 
accomplished in accordance with the latest development of 
practice and science, to the great advantage of this and every 
other country. 

Yours truly, 


June 18, 1872. Witson HaRTygit. 








AyoTuEr 18-Tox Guy DisaBLep.—By the premature burst- 
ing of a 4001b. common shell in the chase of an 18-ton gun, 
at Shoeburyness, on the 18th inst., the inner steel tube was 
cracked in three places at the muzzle. The gun had to be 
dismounted and returned to the Royal Arsenal for repair. 
The fuse composition is supposed to have been disl by 
the action of the front studs in coming into bearing 12 in. 
from the muzzle. As this P or cara = ss the 
25-ton s, which have a iral, the supposition is 
that as ition of the latter al ee calibre 9 length, 
has contributed to their more perfect rotation, and to the 
safety of those guns, but at the cost of great loss of shell 

wer, the common shell of the 18-ton gun being more 
formidable than that of the 11-in. 25-ton or the 35-ton gun. 
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BLOWING ENGINES AT THE GEORGS-MARIENHOUTTE. 
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THE GEORGS-MARIENHUTTE. 
(Continued from page 409.) 

Blowing Engines.—The Georgs-Marien Iron Works pos- 
sess five horizontal blowing engines, two of which, with 
steam cylinders 37}in. diameter, and blowing cylinders 
78 in. diameter and 6 ft. stroke, were supplied in 1857 by the 
engineering works of Count Stolberg, near Magdeburg; 
while two other engines with steam cylinders 48 in. dia- 
meter, and blowing cylinders 96 in. diameter and 6 ft. 
stroke, were respectively built in 1863 by the Magdeburg- 
Hamburg Marine Engineering Company at Burkau, near 
Magdeburg, and in 1865 by M. Egestorff, engineer of 
Linden, near Hanover. A fifth engine, of which we shall 
give a detailed description presently, was obtained in 1870 
from the engineering works of Count Stolberg, at Ilsenburg, 
in the Hartswald, has a steam cylinder 51 in. in diameter, 
and blowing cylinder 108 in. in diameter, the stroke being 
7 ft. All the engines are provided with double beat valves 
and variable expansion. 

The two engines with steam cylinders 37} in. in diameter 
and blowing cylinders 78 in. in diameter had piston rods 
of insufficient size, namely, 6in. for blowing cylinder 
and 4}in. for steam cylinder; the engines have conse- 
quently been reconstructed, and the steam piston rod has 
been made of hard Bessemer steel 6 in. diameter, whilst the 
new piston rod of the blowing cylinder is made hollow and 
of cast iron, 9 in. outside and 6in. inside diameter. These 
rods have been cast upright from the best hematite pig iron 
mixed with pig iron made atthe works. The other blowing 
engines are also provided with hollow cast iron piston rods 
for the blowing cylinders. The blowing engine built by M. 
Egestorff has a hollow piston rod of fine-grained wrought 
iron, 14 in. outside and 11} in. inside diameter with a length 
of 204 ft. ; this rod, whichis really a masterpiece of forging, 
was made at the works of the “ Phoenix” Company at 
Eschweiler Ave. 

We have now to describe the largest of the five blowing 
engines which is illustrated by our two-page engraving this 
week, and which, as we have already stated, was con- 
structed at Count Stolberg’s engineering works, at Ilsen- 
burg. Referring to the engravings it will be seen that in 
this engine the steam and blowing cylinders, which are 
51in. and 108 in. in diameter respectively with a stroke of 
7 ft., are placed horizontally in a line with each other, the 
piston rod of the steam cylinder passing out through both 
covers so that it may be attached at one end to the rod of 
the blowing cylinder and at the other end to the connecting 
rod, which latter is 18 ft. long between centres. 

The engine is provided with a flywheel 30 ft. in diameter, 
and weighing 29 tons 18 cwt., of which weight 17 tons 
10 cwt. is in the rim, 7 tons 18cwt. in the spokes, and 
4 tons 10 cwt. in the boss. The spokes of the flywheel, 
which are ten in number, are turned tapered at their inner 
ends to fit the sockets in the boss into which they are 
cottered, while they are also turned up at their outer ends to 
fit the segments the rim. The flywheel shaft is 132 in. 
in diameter, the bearing next the crank being 13% in. in 
diameter, and 1 ft. 9§ in. long, while the other bearing is 
11} in. in diameter, with a length of 1 ft. 83 in. 

The plummer block for the bearing of the flywheel shaft 





next the crank is cast in one piece with the frame of the 
engine so as to obtain additional solidity. It may be 
noticed here that the main frame does not extend from end 
to end of the engine under the cylinders as usual; but is 
formed in lengths connecting the steam cylinder with the 
crank shaft and the two cylinders with each other respec- 
tively, while a third portion carries the baek guide for the 
piston rod of the blowing cylinder. This arrangement 
certainly saves a little weight; but we ourselves should 
prefer to employ a continuous frame to which the cylinder 
could be secured. 

The arrangement of the valve gear, which is similar to 
that which has been successfully employed at the Georgs- 
Marienhiitte on other engines, is clearly shown by the detail 
view on our two-page engraving. Referring to Fig. 3 it 
will be seen that the steam is supplied to the engine by a 
pipe 104 in. in diameter fitted with a screw-down stop valve. 
From the box containing this valve the steam passes through 
lateral branches to the casings of the two steam inlet valves, 
throttle valves being provided as shown, so that the steam 
may be cut-off by hand from either end of the cylinder as 
desired. The inlet valves are of the double-beat class and 
are lifted by cams on a revolving shaft which is driven from 
the crank shaft by bevel gear as shown in the general views, 
an adjustment being provided by means of which the point 
of cut-off can be varied. The inlet valves are 10§ in. 
diameter with a lift of 1.57 in. 

The exhaust valves, which are also of the double beat 
class, are 183 in. in diameter with a lift of 13 in., and their 
arrangement and the mode of actuating them are clearly 
shown by Figs. 3 and 4 of our two-page engraving. It 
will be noticed from the latter figure that the passages from 
the cylinder are made to slope downwards, and that the 
exhaust valves are placed low so that any water from the 
cylinder may drain through them. The exhaust valves 
are lifted by cams placed on the same shaft as those which 
actuate the steam valves. 

The piston of the steam cylinder is 10 in. thick at the 
centre, and about 84 in. at the edge, and it is packed by a 
pair of cast-iron rings each 2} in. wide. The piston rod, 
which is of Bessemer steel and 7 in. diameter, is cottered into 
a crosshead at each end, that next the crank shaft working 
between double guides while that between the steam and 
blowing cylinders works on a single slipper guide as shown. 
The crosshead next the crank shaft has guide blocks 2 ft. 
44 in. long by 1 ft. 6} in wide, while in the case of the 
centre crosshead the length and width of the block are 2 ft. 
44 in. and 1 ft. 2} in. respectively. The adjustment of 
the crosshead guide blocks is effected by transverse cotters as 
shown. 

The piston rod of the blowing cylinders is of cast iron 
and is hollow, the diameter being 1 ft. 2 in. outside, and the 
thickness of metal 1? in. It will be seen on referring to 
the longitudinal section, that the stuffing boxes in the 
cylinder covers are constructed so as to allow the piston 
rod to deflect to a certain extent without throwing an un- 
equal strain upon the packing. The packing rings are in 
fact free to follow the deflection of the piston rod, and the 
weight of the latter with the piston is thus supported wholly 
by the external guides. The piston, which is shown by the 








detail views, Figs. 5 and 7 of our two-page engraving, is 
made very light, it being constructed of a cast-iron frame- 
work having arms of double T section, covered on both sides 
with wrought iron plates } in. thick. 

The packing is formed of leather and felt combined, the 
felt being outermost, the packing rings thus made being 
fixed on segmental pieces of poplar, which are screwed to- 
gether, so that the packing rings are held firmly between 
them. Within the wooden packing blocks is placed an iron 
ring, } in. thick, this ring being made up of pieces of plate 
connected so as to allow of a certain amount of expansion 
or contraction ; and upon this ring press a series of twelve 
springs, arranged as shown in Fig. 5. These springs 
consist each of three blades, and the pressure exerted by 
them can be adjusted by screws. 

The arrangement of the inlet and outlet valves for the 
blowing cylinder is shown by the longitudinal section, and 
by the end view on the present page, while Fig. 6 on our 
two-page engraving is a detailed view, showing one of the 
inlet valves to a larger scale. From this latter view it will 
be seen that each of the inlet valves is attached to stems, 
which are slung by a pair of links from fixed centres above 
the valve. These suspending links are attached to the 
stems close to the valve, while further back another link 
connects the outer end of the stems to a fixed point below 
the valve. The effect of this is that the inlet valves are 
left free to lift quite away from their seats, as shown in the 
longitudinal section. The delivery valves, on the other 
hand, are simple flap valves of india-rubber, hung by their 
upper edges, and closing on gridiron seats. The blast is 
delivered into a wrought-iron blast main, situated beneath 
the blowing cylinder, as shown. 

The engine is worked with steam at 45 or 46 1b. per 
square inch, cut off at 3ths of the stroke, and is run ata 
speed of from 20 to 22 revolutions per minute. The blast 
is supplied at a pressure of from 44 to 431b. per square 
inch. The performance of this engine has proved highly 
satisfactory, so much so, indeed, that it is considered im- 
probable that any but the horizontal type of blowing en- 
gine will in future be adopted at the Georgs-Marienhiitte. 

(To be continued.) 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippiEsBRroveH, Wednesday. 

The Cleveland Iron Market.— Yesterday there was a good 
attendance on ’Change at Middlesbrough. Every branch of 
the trade being in a prosperous state, inquiries were nume- 
rous, and a fair amount of business was done. Like the 
previous week, the prices of pig iron were high, and No. 3 
was again quoted 105s. per ton for immediate delivery. 
There is nobody in a position this week, any more than there 
was last week, to accept orders for immediate delivery, con- 
sequently this quotation is equally meaningless. Contracts 
for delivery of No. 3 next year have been advanced to 90s. 
and 96s. per ton. There is now a great number of orders on 
the books of the Cleveland ironmasters, who have, to all “a 
pearances, many months of prosperity before them. The 
outcry for a better supply of ironstone is still heard from 
some quarters, and the mine owners still answer that the 
miners will not work in a way which will enable them to 
meet the requirements. There certainly is some one to blame 
for the inadequate supply of stone, and some steps must be 
taken to increase the production. In the course of a few 
months there will be an alteration for the better by the open- 
ing of several mines, which are now in the hands of engi- 
neers, who are taking the necessary steps to put them in a 
workable state. These are chiefly in the Skelton district. 
In the manufactured iron trade there is nothing new to 
report. All the works are full of orders, and all that is de- 
sired by the employers is the regular attendance -of their 
workmen, so that they may get through the heavy contracts 
as speedily as possible. Rail inquiries for next year are 
n , and prospects are encouraging. 

The Ironstone Miners.—The Cleveland miners have re- 
solved to hold their meeting on Wednesday. There will be 
no movément, as has erroneously been supposed, for a further 
advance of wages, the object of the meeting being, as we 
have previously stated, the consideration of the Mines Regu- 
lation Bill. 


Proposed Tramways for Middlesbrough.—An application 
for permission to lay down tramways in Middlesbrough has 
been made to the corporation of that town. They have re- 
ferred the application to a committee to make a report on 
the subject. It is apprehended that the application, like 
that made in the neighbouring town of Stockton, will be re- 
fused. The people ought to see that their representatives 
carry out their wishes, and prevent parties interested in 
railways burking schemes the ing out of which would 
result in such convenience to the public. 


More Railway Accommodation on Tees-side.—It is proposed 
to make a more direct railway between Middlesbrough and 
Hartlepool than now exists. The new scheme includes a 
tunnel under the Tees at arm scgpeien oe and a line along 
the coast. If this proposal takes such a shape as leads it 
before a Parliamentary Committee for powers to proceed with 
the making of the line, it is difficult to see what reasonable 
objection can be raised against it. 

The Middlesbrough Dock.—This extension, the completion 
of which will be such a boon to the iron town, is making 
satisfactory progress. Before the winter a large portion of 
the new work will be finished. 


Engineering.—Throughout the North of England all the 
engineers are exceedingly busy. Locomotive builders have 











a large number of orders on hand, and marine builders are 










































































































428 


ENGINEERING. 





[June 28, 1872. 








in arrears with their work, Bridge building is better than 
it was a few :nonths ago. 

Shi, ~~ .—On the Tyne all the big yards are full of 
can different stages of progress. A fair number of 
those are a small class of coasting steamers, but there are 
several vessels of very heavy tonnage on the stocks. The 
Wear yards are also fall of steamers, and at Hartlepool, and 
Middlesbrough, and Stockton the Tees builders show that 
they are obtaining a large share of the prosperity of this 
branch of industry. 

The Coal and Coke Trades.—Prices continue very high, 
and good coal and coke are difficult to get regularly. At 
Sunderland a new pit is to be sunk. The coal royalties 
under the Widdrington estate, near Warkworth, are also to 
be worked on an extensive scale. 








NOTES FROM THE NORTH. 
Gtiascow, Wednesday. 

Glasgow Pig-Iron Market.—Since last report there has 
been another very marked advance in the price of pig iron 
warrants. This day week 96s. 6d. cash was accepted, the 
price at the close, however, being a shade better. Thursday’s 
closing price for buyers was 99s. 6d. cash, and on Friday there 
was a large business done at 99s. 9d. up to 100s. 6d. cash, 
buyers remaining at the top prices. Monday’s market was 
very strong, 101s. 9d. to 102s. 9d. prompt, and 102s. to 103s. 
fourteen days paid, closing firm, buyers at the highest 
quotations. There was a farther advance yesterday, and 
this day's market closed strong, and 103s. ad. to 104s. cash, 
and 103s. 74d. to 104s. fourteen days, buyers 104s. nine days, 
sellers a shade lower. A feeling of confidence still prevails, 
and 120s. is looked forward to as the price of warrants before 
there is any marked decline. At least four brands have got 
up to 125s. for No. l iron, Calder No. 1 is at 122s. 6d., and 
120s. is the quotations for two or three more brands. Large 
quantities of iron are going out of store daily ; indeed, there 
is no slackening in this branch of the iron trade. Last week’s 
shipments were 6540 tons, and the shipments were 19,904 
tons. The coastwise shipments are lower than at the same 
time last year, but the foreign shipments are almost 
100,000 tons in excess of last year’s returns at the same 
date. 


Breakages of Rails on the Caledonian Railway.—In a 
Parliamentary paper just issued, the report of Colonel Rich, 
C.E., gives the result of his inquiry into the circumstances 
connected with the large number of rails broken on the 
Caledonian Railway during the past winter and spring. 
Colonel Rich also reports on the accident on the 15th of 
March to the up mail train in the Mill of Ash tunnel on the 
Caledonian Railway, by which three passengers were hurt. 
The accident resulted from one of the rails having broken. 
These breakages must be attributed to the rails being of 
rather a hard description, and to their being much worn. 
It is recommended that those parts of the railway on which 
express trains run, and where the rails have proved brittle, 
should be renewed as soon as possible, 


Another Scotch Limited Liability Company.—During the 
last few days another limited liability company has been 
launched, the object of the company being to acquire and 
work, on a more extensive scale, the well-known cannel coal 
and other minerals in the lands of Lochore, Crosshill, and 
Capeldrae, in the county of Fife. One of the finest cannels 
in Scotland has for many years been worked at Capeldrae ; 
its yield of gas is upwards of 13,000 cubic feet per ton, the 
illuminating power being 36.01 standard sperm candles. 
The same seam, as also a second-class seam, is found at 
Lochore, and there is also a very valuable seam of blackband 
ironstone, the thickness of which is from 3} ft. to 4} ft., and 
the amount of metallic iron 30 per cent. It is intended to 
connect the various mineral properties acquired by the com- 

any with the Kintoss-shire branch of the North British 
Railway. Considering the great demand, both present and 
prospect ve, for first-class gas coal, this company’s business 
ought to prove a success. 


The Sutherland Coalfields—His Grace the Duke of 
Sutherland, accompanied by a number of scientific gentle- 
men and practical geologists from England, with Mr. Mur- 
ray, Geanies, the Kev. Mr. Joass, Golspie, and others, re- 
cently made a thorough survey of the coalfields of Brora, in 
Sutherlandshire, with a view to working the pits on an 
extensive scale. Mr. Hetherington is still persevering in 
the pit at Blairchattan, with indomitable energy, and his 
exertions have been crowned with success, as he has already 
reached the first seam of coal, and is in full expectation of 
coming upon another. There is good hope that the scheme 
will succeed, and that it will give a healthy impulse to every 
branch of trade, and make Brora one of the most prosperous 
»laces in the north. It is not generally known that the 
3rora coalfields were worked early in the present century, 
and that about 70,000 tons of coal were extracted while the 
operations continued. The late Sir Roderick Murchison 
made the Brora coal deposit the subject of a paper which was 
communicated to the Geological Society of Tenien many 
years ago. He described the coal as a lignite, but his ver- 
diet was that the mineral was not a true coal. 


Anderson's University, Glasgow.—At the annual meeting 
of the trustees of this Institution, held last Saturday—the 
summer equinox, in accordance with the founder’s will—it 
was announced that the following bursaries of 501. each for 
three years have been promised in ion with the pro- 
posed Chair of Applied Mechanics, viz., one by Mr. Matthew 
Gray, 100, Cannon-street, London ; two by Mr. John Heugh, 
of Holmewood, Tunbridge Wells—one for physics, specially 
in connexion with electricity, and the other for applied me- 
chanics without any special subject ; and one by Mr. James 
Stevenson, of Messrs. Stevenson and Carlile, chemical manu- 
facturers, Glasgow. The natural philosophy lectureship, 
which was temporarily filled last session, is still vacant. 














There was a somewhat confident expectation that Mr. Joule, 
the eminent physicist, of Manchester, would have accepted 
it; and in that event, his friend and co-labourer, Professor 
Sir William Thomson, had offered a very handsome sub- 
cription towards the expenses of fitting up a suitable 
physical laboratory. The proposed lectureship on applied or 
technical physics is making some — the endowment 
fund being now between 20007. and 30007., not including any 
subscription which may be expected from Mr. Young, the 
founder of the chair of technical chemistry. 


Erection of a Girder on the Tay Bridge—The girder 
over the fifth and sixth spans at the Newport end of the Tay 
Bridge, was put up last week. The two spans are 160 ft. 
long, were built on the caging, Sustes out by pontoons, and 
deposited on the piers 12 ft. above high water, whence they 
will be elevated to their permanent height of 70 ft., as soon 
as the sixth, seventh, and eighth spans are — on the 
piers. The ironwork for t spans was delivered last 
week. The double pier for the tenth span is in course o 
erection, and will be floated out this week. 








NOTES FROM SOUTH YORKSHIRE. 
SnHerrieip, Wednesday. 

Colliers’ Wages in South Yorkshire.—On Saturday after- 
noon a most important meeting of South Yorkshire coal 
owners took place at the King’s Head Hotel, Barnsley, to 
take into consideration the question of wages, according to 
the application made on behalf of the men. Mr. Stewart, 
one of the proprietors of the Lund Hill a presided, 
and there were present owners representing near! Loy im- 
portant undertaking in the district. essrs. Normansell 
and Casey, with a deputation, attended on behalf of the men, 
and after a somewhat lengthy discussion, it was resolved to 
give the 10 per cent. advance on the first pay-day in July to 
all the men except those “on restriction,” who will be re- 
uired to resume full work. The conduct of the men at 
wund Hill, Edmunds, and Swaithe Main for putting them- 

selves “on restriction” was complained of by the owners. 


Advance of Wages in the Engineering Branches.—The 
agitation recently set on foot by the unemployed in the engi- 
neering trades at Sheffield (referred to last week) has hitherto 
been very successful. During last week the men employed 
by the Yorkshire Engine Company, Walker and Eaton, J. 
Brown and Co., and other firms, requested an advance, 
averaging about 2s. per week, and in every case their demands 
were granted, and there seems to be little doubt that the 
same result will be attained throughout. The movement is 
sanctioned by the Amalgamated Society of Engineers, and 
the Sheffield Nine Hours League. 


Sheffield Steel Melters’ Association.—This Society held 
their first half-yearly meeting last week, when it was stated 
that they had 1205 members on the books, and had made 
great progress with their agitation for two heats only on 
Saturdays, fifty firms having conceded that privilege. 


Leeds New Bridge.—This structure is making very sub- 
stantial progress, although the foundation stone was only 
laid on September 20th last ; in fact, it is asserted that what 
delay has occurred hitherto has arisen through the con- 
tractors for the ironwork being unable to get either material 
or labour in sufficient quantities. The abutments have been 
carried up their whole width; the north-west retaining wall 
is progressing rapidly, and the north-east retaining wall is 
complete. Three of the eight wrought-iron strengthenin 
girders have already been thrown across the river, and qual 
progress in other respects has been made with the work, 
which will be completed within twelve months hence. 


Alterations, Additions, §c., in South Yorkshire-—As an 
inevitable sequence to the present unparalleled activity in the 
various branches of the iron trade, alterations and extensions 
are pretty general. At the Manvers’ Main Colliery, a new 
and large Guibal fan is being put down, and also a pair of 
engines at the bottom of the. shaft to draw corves along the 
dips. This colliery now draws up about 1000 tons per diem. 
A new calfield of about 800 acres is shortly to be opened uP 
at or near Handsworth Woodhouse by an eminent Sheffiel 
firm. There are three workable seams at various depths. 
Messrs. Whitham, of Perseverance Works, Leeds, are putti 
down an additional steam hammer. Messrs. Tyers an 
Middleton, Hunslet Iron Works, have made sundry im- 
portant additions to their plant. The York Railway Plant 
Company are about to erect large and important works in 
Thief-lane, York, the excavations having already far pro- 
gressed. Near to the last mentioned are the works in con- 
nexion with the great projected railway station, the excava- 
tions in connexion with which are being vigorously pushed 
on with. At Belper the Midland Railway Company are 
about to erect a new station in consequence of the distance 
at which their present station stands from the town referred 
to. At Dronfield the new works of Messrs. Wilson and 
Cammell’s are in hand, some portion of the brickwork for 
offices being somewhat advanced. The first brick of one of 
two large chimneys, in connexion with which will be eight 
boilers, has just been laid. Each will be 20 ft. square at the 
base, amd i395 ft. high. At Sheffield the extensions and 
alterations are very numerous, and many of them important, 
notably those connected with the John Brown and Co., 
Messrs. Cammell and Co., and others, which we cannot find 
space this week to enumerate. 


NOTES FROM THE SOUTH-WEST. 
Devon and Cornwall Railway.—The Devon and Cornwall 
Railway Bill was on Friday thrown out in the House of 
Lords, the preamble not being proved. It was opposed by 
the South Devon Com , with which the project would 
have seriously competed. The proposed new line was to be 
on the narrow gauge. 
Renewed Agitation amongst the Colliers.—An important 
delegate meeting of colliers, representing nearly all the steam 
and bituminous collieries of Monmouthshire and South 














Wales, has been held at Mountain Ash. The reports of the 
delegates on the eight hours movement was read. There 
were 161 delegates present, representing 34,959 men; 24,715 
men voted for the eight hours movement, 6698 inst it, 
8546 giving in their names as neutrals. The eight hours 
movement was therefore carried. The Mines Regulation 
Bill was next considered, and the following resolutions were 
agreed to: “ That this meeting approves of the Mines Regu- 
lation Bill as introduced into Parliament, and amended by 
her Majesty’s Government, and desire to express their thanks 
2 7 vernment its ee and sincerely ho 
that the passages referring especially to youn, rsons will 
not be mutilated previously to iho paring Sag law.” It 
was further sensed to demand an advance of 20 per cent. 
in wages. 

Aberayron.—A public meeting has been held at the town 
hall to consider the best means of obtaining a railway from 
a point between Bettws and Llanio, on the Manchester and 


f | Milford Railway, to Aberayron through the vale of Ayron. 





Sewage at Swindon—The utilisation of sewage is being 
earried out at Swindon in a manner which sets an example 
to many larger towns. The New Swindon Local Board have 
completed a tunnel and culvert to act as an intercepting 
sewer to convey the sewage of the town on to an arable 
farm, about a mile from the centre of the place. The tunnel 
and culvert are 2000 yards long, and take the sewage by 
gravitation to the highest part of the farm, and from Renee 
over every part of it by surface carriers. The farm, which is 
105 acres in extent, has been bought by the Local Board, 
and a large profit is anticipated, as there will be an extensive 
demand for the vegetable crops which sewaged land pro- 
duces. The Old Swindon Board have just rented 130 
acres of land, and are about to make an intercepting sewer to 
take the sewage on to Broome Farm, on the south side of the 
town. A loan of 7000/. is to be obtained to make the sewers 
and lay out the land, erect buildings on it, &c. It may be 
stated that for the past six years the Old Swindon Local 
Board have utilised their sewage on grass land, but this has 
been found to be a failure, the sewage making the pasture 
“ sick,” and it has been found necessary to use arable land. 


Demand for Increased Wages by Screeners—The coal 
screeners who are employed at the Cardiff Docks have 
hitherto been in receipt of a halfpenny per ton for double 
screening, and a farthing for single screening. A few days 
ago they made a demand through the shippers of coal for 
an increase in their rates of payment. They requested that 
in future three farthings should be paid for double screening, 
and a halfpenny for single, which would be an increase of 
50 and 100 per cent. in the respective cases. The employers 
replied by an offer which substantially amounted to 25 per 
cent. increase. The men refused to accept this proposal, and 
on Monday they turned out, the consequence being that 
several ships stopped loading. 


Cardiff Street Tramway.—The Cardiff Board of Health 
has given permission to lay a tramway along Wood-street 
to make a deviation of the proposed route up St. Mary-street, 
and to pave the space in front of the town hall with ;wood 
blocks to avoid the noise which would arise from vehicles 
passing over the granite blocks used in other parts of the 
streets. Notice has been given to the solicitor of the Street 
Tramways Company to suspend all operations in the principal 
streets, after the 8th of July, until r the visit of the Royal 
eye Society. A portion of the tramway will, it is 
believed, be put in operation before that date. 

Dynevor and Massyquarre Colliery.—Bettws (Lower) was 
the scene of unive: rejoicings on Sa‘ y, the occasion 
being the inauguration of a very auspicious event in this 
pariah and neighbourhood. It appears that the Messrs. 

orris, Bettws, Bridgend, a few days previously arrived at, 
and struck a rich vein of coal on the Massyquarre and part of 
the Dynevor estates leased to them for mineral purposes. 
After anxious perseverance for three years, and a large outlay 
of capital in driving a long level through a mass of rocky 
strata under part of Pontybettws Farm, they have eventually 
been amply remunerated, and richly do they deserve it. Steam 
machinery and all the necessary appliances for an efficient 
colliery have been planted, and they have commenced raising 
coal to bank. The opening of this colliery will be the means 
of —— the coal trade, developing a vast mass of 
mineral wealth, and conferring a boon on‘the neighbourhood 
at ~ It bids fair to make the south end of the Cwma- 
man Valley a sort of future Dowlais. Messrs. Morris, with 
their usual kindness, gave a treat on the occasion to their 
workmen. 


Portland Breakwater.—This undertaking, commenced in 
1849, is now completed, with the exception of the fort, and 
the Weymouth authorities have decided to invite the queen 
to commemorate the opening by a royal visit. Mr. Coode, 
the engineer, recently received the honour of knighthood, the 
importance of the undertaking being thus officially recog- 


Great Western Railway.—There is every probability that 
a new station will be erected on the site of the “ Neath Old,” 
as it is termed, and that extensive locomotive sheds, &c., 
will form part of the new arrangements for the locality. 


Severn Bridge Railway.—The rather formidable opposition 
offered to the Severn Bridge Railway Bill—a scheme really 
brought forward in the interest of the Midland Company— 
has not been successful. A Committee of the House of Lords 
has decided that the preamble of the promoters was made 
out, but clauses are to be introduced, which will effectually 
secure Lord Fitzhardinge’s property. 








Tue Frencn Navy.—The French antag See 1872 proposes 
that credits shall be granted ‘to the French Minister of 
Marine, for the purpose of enabling him to build 14 new 
oe Of these new vessels two are to be first-class 
irone! 
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THE- CENTRE RAIL SYSTEM. 

Tue centre rail system, first proposed and pa- 
tented by Mr. Vignoles, practically tested some 
two and twenty years azo by Mr. George E. 
Sellers, on the Panama Railway, and more re- 
cently so strongly advocated by Mr. Fell, is about 
to have another trial under auspices far more fa- 
vourable than those which attended its employ- 
ment on the late Mont Cenis Railway. This time 
the trial is to be made in Brazil, on the Cantagallo 
Railway, a line of which mention has already been 
made in our pages, and which bids fair to occupy 
an important place among the engineering works 
which have done, and are doing, so much to develop 
the resources of the Brazilian empire. At the pre- 
sent time the important coffee-producing district of 
Cantagallo, situated at a high level, and separated 
from the lowlands by the Organ mountains, has to 
transport its produce by mules across the mountain 
roads to Caxoeira, from which place a railway of 
5 ft. 3in, gauge has for some thirteen years past 
extended to Rio Janeiro, This transportation by 
mules, however, being costly and uncertain, natu- 
rally led to a desire to extend the railway commu- 
nication across the Organ range into the heart 
of the Cantagallo district, and ultimately Dr. Ber- 
nardo Clemente Pinto, an enterprising contractor, 
obtained from the Brazilian Government a conces- 
sion for the construction of a line from Caxoeira, 
across the mountain passes to Nova Friburgo, this 
railway to be ultimately extended 60 miles further 
to the city of Cantagallo. This line, now being con- 
strueted by Dr. Pinto, has a gauge identical with 
that of the Mont Cenis Railway, namely, 1.1 metres 
or 3 ft. 7,8, in., and ‘that of it which traverses 
the coast side of the mountains, will be laid with the 
centre rail. In a length of 73 miles, this mountain 


portion of the line rises about 3000 ft., the gradient 
varying from 1 in 20 to 1 ‘in 12, and being for the 
greater part of the length 1 in 13, while the curves 
are of 40 metres, or about 140 ft. radius. In de- 
scending from the summit level on the Cantagallo 
side, the mid-rail is dispensed with, the gradients 
over the 12 miles extending to Nova Friburgo 
being easy. 

The permanent way of the mountain portion of 
the Cantagallo line is identical in construction 
with that of the Mont Cenis Railway as designed 
by Mr. Brunlees. The rails weigh 65 lb. per yard, 
the central rail being raised 9in. above the ordi. 
nary carrying rails, and being bolted to wrought 
iron chairs, which are in their turn secured to a 
longitudinal sleeper fixed to the ordinary transverse 
sleepers. Asin the case of the Mont Cenis Rail- 
way also, the mid-rail will, on the Cantagallo line, 
only be Jaid on the steep inclines, the ends of each 
length being tapered so that the gripping wheels 
may pass on and off easily. 

For working the portion of the line thus laid with 
the mid-rail three locomotives have been ordered 
from Messrs. Manning, Wardle, and Co., Leeds, by 
Mr. Rowland Cox, who is Dr. Pinto’s agent in this 
country, and it is the trial of one of these engines 
which took place on Friday and Saturday last which 
more especially forms the subject of the present 
article. The trial was made on a temporary line 
about half a mile in length laid for the purpose on 
the abandoned wire-rope incline which formerly 
formed part of the Pickering and Malton branch 
of the North-Eastern Railway. The old incline was 
1 in 14, but by the construction of a slight embank- 
ment at the upper end the gradient of the experi- 
mental line has been increased at that part to 1 in 
11, while a very sharp § curve has been introduced. 
It was intended that the radius of these curves 
should be the same as that of the curves on the 
Cantagallo line, namely, 40 metres, but by some 
mistake they were made much sharper, and the 
actual radius is, we believe, but about 26 metres, or, 
say, about 85 ft. We should add that the line—which 
has been put down by Mr. Baines, the district 


‘30 | Superintendent of permanent way, under the direc- 


tions of Mr. Charles Cabry, the company’s resident 
engineer—is exceedingly well laid, and was in 
thorough good order when the experiments were 
carried out. 

We intend, next week, to illustrate the locomo- 
tive with which the experiments were made; but 
meanwhile, we may give some of its leading 
dimensions. The engine, then, is carried on two 
pairs of coupled wheels 2 ft. 4 in. in diameter, these 
wheels being driven by a pair of outside cylinders 
13 in. in diameter with a stroke of 14 in., while a 
second pair of cylinders 14 in. in diameter and 12 in. 
stroke, drive the two pairs of horizontal gripping 
wheels 1] ft. 10 in. in diameter. The wheel base of 
the engine is 7 ft., while the two pairs of hori- 
zontal gripping wheels are placed as close together 
as possible, and are situated midway between the 
axles of the vertical wheels, The pair of cylinders 
by which the horizontal wheels are driven are 
arranged on the centre line of the engine one above 
the other, the piston rod of each cylinder being 
attached to a long transverse crosshead, suitably 
guided, from the ends of which connecting-rods 
lead off to cranks on the axes of the leading hori- 
zontal wheels. The axis of each horizontal wheel 
has two cranks at right angles to each other, 
the two axes on each side of the centre rails being 
connected by coupling rods, while the leading 
axis of each pair so coupled is driven by the con- 
necting-rods already mentioned. 

The axes‘of the horizontal wheels are mounted 

in bearings carried by cast-steel cradles so arranged 
that by means of a right and left-handed screw the 
gripping wheels can be made to exert a pressure of 
any desired amount up to 40 tons on the mid-rail. 
The engines for driving the horizontal and vertical 
wheels are perfectly independent of each other, there 
being two regulators and two sets of reversing gear, 
while there are also independent ordinary and mid- 
rail brakes. The engine has 772 square feet of total 
heating surface, and is provided with a pair of wing 
tanks carrying 520 gallons of water, while the 
weight is 25 tons empty, or about 30 or 31 tons in 
working order, 
The diameter of the vertical wheels being 28 in., 
while the cylinders driving them are 13 in. in dia- 
meter, with 14in. stroke, it follows that these cy- 
linders are capable of exerting a tractive force of 


13x14 169x114 ' 
SE = 9g — = 846 Ib. 








for each pound of effective pressure per square inch 
on the pistons. On the other hand, the inside 
cylinders being 14in. in diameter by 12 in. stroke, 
and driving 22in. gripping wheels, each pound of 
effective pressure per square inch on their pistons is 
equivalent to a tractive force of 

144x12 196 x12 

99 = 99 = 106.9 Ib. 

This tractive force is greater than that capable of 
being exerted by the outside cylinders in the pro- 
portion of 5 to 4 very nearly, and it is possible 
that this proportion may have been decided upon 
in view of the fact that the pressure which it is 
possible to exert upon the horizontal wheels is 
greater than that exerted by the vertical wheels on 
the rails, However this may be, the engine appears 
to us to be deficient in cylinder power, and it is 
certain that, as matters stand, the outside cylinders 
are not capable of using up the adhesion of the 
vertical wheels unless the engine be worked at a 
much higher pressure of steam than is at present 
intended. With a clean rail, the adhesion may 
certainly be reckoned at 6 tons at least—while in 
many cases it would be much more—and to utilise 
this adhesion would require a mean effective pressure 
on the pistons of the outside cylinders of nearly 
160 lb. per square inch, corresponding to, say, 190 
or 200 1b. in the boiler, while at present the usual 
boiler pressure is but 130 lb. per square inch. 

In making these comments on the cylinder power 
of the Cantagallo locomotives, it is only fair to 
Messrs. Manning, Wardle, and Co. to state that 
they are not responsible for the proportions of 
cylinders adopted, although the general design and 
details of the engines have been worked out by 
them. Messrs. Manning, Wardle, and Co. have 
had much experience in the designing of locomotives 
for special circumstances, while the high character 
of the workmanship which they turn out is well 
known, and in the case of the Cantagallo loco- 
motives they have, both as designers and con- 
structors, performed their duties admirably. We 
desire to direct particular attention to this fact, 
because in the case of the Mont Cenis Railway 
many of the breakdowns which occurred were in- 
dubitably due to the defective design and work- 
manship of the engines employed, and hence there 
was some difficulty in separating the failures due to 
these causes from those due to the mid-rail system . 
per se. In the case of the Cantagallo line, however, 
the mid-rail system will certainly have a fair trial, 
and the breakdowns, if they do occur, cannot be 
laid to the charge of the locomotive builders. We 
consider, in fact, that Messrs, Manning, Wardle, 
and Co. have done the best which is to be done for 
the centre rail system, and although they have pro- 
duced a locomotive which, from its complication, 
we can only admire as a specimen of workmanship, 
yet we believe that the complication to which we 
object has been reduced to the least amount com- 
patible with the system on which the engine is 
constructed. We must, however, suspend our 
further comments on these engines, and proceed 
with our account of the trials, which were carried 
out in the presence of Mr, James Brunlees, Mr. 
Fletcher, the locomotive superintendent of the North 
Eastern Railway, Mr. R. F. Fairlie, Mr. Hemans, 
Mr. Barnes, late the locomotive superintendent of 
the Mont Cenis Railway, Mr. Rowland Cox, Mr. 
William Dredge, Mr. Manning, Mr. Wardle, Mr. J. 
B. Fell, and a number of other engineers. 

The experiments were commenced on Friday last, 
but the most interesting trials were carried out on 
Saturday, of which day’s results we propose to speak 
here. For the purpose of testing the hauling powers 
of the engine there had been brought to the incline 
four of the wagons made for the Cantagallo line by 
the Railway Carriage Company, of Oldbury. These 
wagons, of which the weights vary from 4 tons 
8 ewt, to 4 tons 8 cwt. 2 qr., are each carried on 
six wheels, arranged on Mr. John Clark’s system, 
the central pair being capable of shifting laterally, 
and being connected to the end axles in such a 
manner as to cause them to assume a radial position 
when the wagon is traversing a curve. Each wagon 
is fitted. with both ordinary and mid-rail brakes, 
and during the experiments each was loaded with 
6 tons of railway chairs. 

The first run was made with two wagons, these 
carrying besides the load above mentioned, about 
14 tons of passengers, thus making a load hauled of 
about 22 tons 6 cwt, or including the engine a gross 
weight of about 523 tons. Both the inside and out- 
side cylinders were used, and with this load the 
engine ascended the incline without any difficulty at 
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a speed of ten or twelve miles per hour, the curves 
at the upper and steepest part of the incline, how- 
ever not being traversed. As the load on this 
occasion was considerably below the tractive power 
of the engine we need not speak of this trial further. 

In the second trial the load was increased by the 
addition of two other wagons, making the train 
load, exclusive of passengers, 4] tons 12 cwt. 3 qr. 
On this occasion 28 passengers were carried, so 
that the train load may be taken as 43} tons, ex- 
clusive of the engine, or, say, 73} tons in all. This 
load was also taken up steadily at a speed of about 
8 miles per hour, and although the engine was 
stopped close to the first curve near the summit, 
at a point where a the engine, and perhaps the 
leading wheels of the first wagon, stood on the 
incline of 1 in 11, yet there is no doubt that 
the engine would have taken the load right up the 
latter gradient had the curves been such as to 
render it advisable for the experiment to be made. 
As it was, however, the curves were, as we have 
already explained, made too sharp, and, except in 
the third experiment, of which we shall speak 
directly, it was not deemed advisable to run round 
them. ‘The steepest part of the incline over which 
the whole of the above load was drawn was | in 12, 
and if we take the frictional resistances of the en- 
gine at 40 lb. per ton (and a subsequent experiment 
showed that with the two sets of machinery work- 
ing, thisis a very moderate allowance), and that of 
the wagons at 8 lb. per ton, we get the total resist- 
ances as follows: 

Ib. 
18,720 
1,200 

348 


‘ 73.5 x 2240 
Gravity = DD “ 
Engine friction = 30 tons at 40 lb. 
Wagon friction = 43} tons at 8 lb. 


15,268 
The resistance thus amounted to about 6} tons, or 
little more than one-fifth the weight of the engine, 
and we believe that if sufficient outside cylinder 
power was available the engine would, in favourable 
weather, take up the above load without the use of 
the gripping wheels at all, while even under less 
favourable circumstances, the use of sand would 
secure the requisite adhesion. We have already 
stated that the proportions of the cylinders are such 
that the inside cylinders exert a pull of 106.9 Ib., 
and the outside cylinders a pull of 84.5 lb. for each 
pound of effective pressure per square inch on the 
pistons. Supposing, then, that equal effective 
pressures are maintained in the two sets of cylinders, 
the mean effective pressure requisite to exert the 


, 15,268 
tractive force of 15,268 lb. would be 106.9 + 848> 
15,268 


i914 = 80 lb. nearly, a mean effective pressure 


well within that obtainable with the boiler pressure 
at which the engine is usually worked. 

The length of the incline was not sufficiently 
great to fairly test the steaming capabilities of the 
engine, but, so far as could be judged from the 
experiments, there was no sign of any deficiency in 
this respect. 

The third and fourth experiments carried out on 
Saturday were made to test the hauling power of 
the engine when not employing the central rail, and 
were of an interesting character. In the third ex- 
periment the load attached to the engine consisted 
of one wagon only, the weight hauled, including the 
passengers carried, being about 12 tons, making the 
gross load, including the engine, 42 tons. With 
this load the engine ascended readily to the very 
top of the incline, traversing the § curves of 85 ft. 
radius, situated on the gradient of 1 in 1], and 
showing no signs of slipping during any part of the 
run. Inasmuch as during this trial the horizontal 
wheels were out of contact with the mid-rail, the 
engine friction may probably be taken as 15 lb. per 
ton ; and if the wagon friction be taken as 8 Ib. per 
ton, as before, the resistances, when traversing the 
upper part of the incline during the third trial, will 
be as follows, exclusive of any allowance for the 
additional friction on the curves : 

Ib." 
8553 
450 

96 


9099 


or about 4} tons, a resistance requiring an adhesion 
of only about }th the weight of the engine. Owing 
to the small size of the outside cylinders, however, 
the exertion of the tractive force just mentioned 


42 x 2240_ 

_™ 
Engine friction=30 tons at 15 lb. 
Wagon friction=12 tons at 8 Ib. 


Gravity = 





required a mean effective pressure of 107.7 Ib. per 
square inch on the cage and to get this it was 
el to raise the boiler pressure to nearly 
The fourth trial was, like the last, made without 
the use of the horizontal gripping wheels, but the 
load was increased by the addition of a second 
wagon, making the load hauled, including 
sengers, 22} tons, and the total weight inclading 
engine 524tons. To obtain the necessary pressure 
in the cylinders the boiler pressure was increased 
to 145 lb., and under these circumstances the load 
was taken up readily. Owing to a misunderstanding, 
however, sand was applied to the rails during a 
portion of the run, not on account of any signs of 
slipping being apparent, but from a desire on the 
rt of the driver to make “ assurance doubly sure,” 
t is much to be regretted that sand was thus un- 
necessarily applied, as the adhesion required was cer- 
tainly well within the amount available with an un- 
sanded rail. As in the case of the first and second 
trials the engine was stopped just below the curves 
at the upper end of the incline, and the whole load 
may therefore be taken as having been hauled over a 
gradient of 1 in 12, giving the resistance as follows: 
Ib. 
9,800 


460 
180 


10,430 
corresponding to a mean effective pressure of 
10,430 

84.5 
Had greater cylinder power been available the 
engine would undoubtedly have taken a much heavier 
load up the incline without the use of the horizontal 
gripping wheels. 

The next experiments were made to test the 
tractive power of the engine when employing the 
inside cylinders only, and itis only fair to state that 
they were made under some disadvantages. It is 
at all times difficult to keep the oil thrown off by 
the machinery for working the horizontal wheels 
clear of the mid-rail, and on Saturday last, after the 
incline had been traversed by the engine several 
times at brief intervals, the mid-rail had got very 
greasy for short lengths in several places, and the 
oil thus thrown upon it had had no time to harden or 
dry up. The consequence was that to obtain the 
necessary adhesion during the two experiments of 
which we are about to speak, the gripping wheels 
had to be forced against the mid-rail with a much 
greater force than would have been nece had 
that rail been in fair condition, and hence the 
frictional resistances of the engine were materially 
increased. It has also to be borne in mind that 
during the fifth and sixth experiments the machinery 
of the vertical wheels had to be driven, whereas 
when the trials were made with the outside cylinders 
only, the machinery belonging to the horizontal 
wheels was at rest. 

In the fifth trial the load of the engine consisted 
of one wagon only; but as this load was consider- 
ably below the power of the engine we need not 
discuss it further. In the sixth trial, however, 
two wagons were attached, the load being thus 
the same as during the fourth trial. As soon as 
the train was fairly on the incline, and the engine 
had got past that portion of the mid-rail which 
was in the most greasy state, steam was shut off 
from the outside cylinders, and the horizontal grip- 
ping wheels left to do the work alone. No index 
for showing the pressure had been affixed to the 
screw for tightening up the gripping wheels, but 
the pressure applied to the mid-rail was estimated 
at 40 tons, otwithstanding this, however, the 
horizontal wheels slipped from time to time as they 
came upon a greasy place on the mid-rail, and had 
to be assisted by admitting steam to the outside 
cylinders. 

A most important point proved by this experi- 
ment was the great increase of engine friction due 
to the employment of the mid-rail machinery, The 
load being the same as during the fourth experiment, 
the resistance, with the exception of that portion dueto 
engine friction, would also be the same, while owing 
to the fact of the cylinder power of the inside engines 
being greater than that of the outside engines in 
proportion of 5 to 4, the mean effective pressure re- 
— on the pistons should have been less than 

uring the fourth experiment. In reality, however, 
it was found that to draw the load the same boiler 
pressure was requisite in the sixth trial as in the 


62.5 x 2940_ 
12 

Engine friction=30 tons at 16 Ib. 

Wagon ,, 4 8 lb. 


Gravity = 


=]23.4 lb. per square inch on the pistons. 





fourth, and we may therefore suppose the mean 
effective pressures to have been about equal in the 
two cases. ‘l'o what an excessive proportion of engine 
friction this state of affairs co nds a simple cal- 
culation will prove. In the case of the fourth experi- 
ment, we showed that the resistance to be overcome 
corresponded to a mean effective cylinder pressure 
of about 1234 Ib. per square inch, and we observed 
that this mean effective pressure was obtained with 
a boiler pressure of 145 1b. The boiler pressure 
during the sixth experiment being also 145 Ib., we 
may assume that mean effective pressure in the in- 
side cylinders did not differ greatly from the 1234 Ib. 
just mentioned, and as each pound of effective pres- 
sure per square inch on the inside pistons gives a 
tractive force of 106.9 lb., we find the pull exerted 
during the sixth experiment to be approximately 
106.9 x 124.5=13,202 lb. Of this force 9800 Ib. is 
accounted for by the resistance due to gravity, 
and 180 lb. by the friction of the wagons, leaving 
13,202— (9800-+-180)=3222 Ib. to be accounted for 
by engine friction, or over 100 lb. per ton for the 
actual weight of the engine. We may, however, 
fairly regard the pressure exerted on the mid-rail 
as equivalent to engine weight, and as in the case 
of which we are speaking this pressure amounted to 
40 tons, the engine friction might be expected to 
equal that of a 40+30=70 ton locomotive. Even 


regarded in this way, however, the friction is exces- 
sive, amounting to see =46 1b. per ton, an amount 


far in excess of that which we allowed in calculating 
the resistances encountered during the second trial. 
The mode of comparison we have adgpted of course 
does not admit of any very minute accuracy, but 
the results obtained by it are sufficiently decisive to 
show that the working of the mid-rail machinery is 
attended with a most disproportionate amount of 
friction. 

During the various experiments on Saturday last 
a number of trials were made of the brake arrange- 
ments, and it was found that in all cases, whether 
ascending or descending, the trains were under 
most complete control. The engine was driven 
during the experiments by Mr. Thomas Morton, 
late the assistant superintendent on the Mont Cenis 
line, and who is going out as locomotive superin- 
tendent on the Cantagallo Railway, where he will 
have the assistance of Mr. Henry Mason, one of the 
first engine drivers on the Mont Cenis, Altogether, 
as we stated in commencing this article, the centre- 
rail system will be tried in Brazil under the most 
favourable auspices. The experience gained on the 
Mont Cenis has been turned to account in construct- 
ing the new line and designing the stock, the makers 
of the locomotives, Messrs, Manning, Wardle, and 
Co., have done everything that careful designing 
and first-class workmanship could do to render the 
engines a success, and, in fact, we think that Mr. 
Fell could scarcely desire a fairer trial for the system 
he advocates than it is about to receive in the passes 
of the Organ mountains, Our own opinion of the 
centre-rail system is well known to our readers, and 
we need only say that the experiments of which we 
have been speaking have in no way modified that 
opinion, That the mid rail affords a mode of sur- 
mounting inclines with loads which could not be 
taken up by an ordinary engine is, of course, a self- 
evident matter ; but that it forms the best—or even 
approximately the best—mode of scaling mountain 
inclines we cannot admit. The present article has 
already extended to far too great a length for us to 
speak further of this matter here, but the question 
of how best to surmount mountain ranges by rail 
is one of daily increasing interest, and we intend 
shortly to return to it. In conclusion, we should 
mention that a locomotive for working the upper 
or more level portion of the Cantagallo line is in 
course of construction on Mr. Fairlie’s plans, and 
it is intended, if possible, before sending it to its 
destination, to test it upon the incline which 
formed the scene of last Saturday’s trials. Of these 
further experiments we hope in due course to lay 
the particulars before our readers. 





THE EFFLUX OF ELASTIC FLUIDS. 

WE publish this week the last of the series of 
articles on the efflux of elastic fluids which has 
occupied a prominent position in our columns for 
some months past, and in bringing this series to a 
conclusion it is only just to Mr. Wilson that we 
should direct special attention to the painstaking 
manner in which he has carried out his researches, 
and to the importance of the results he has obtained. 
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The series of experiments on the flow of air and 
steam upon which Mr. Wilson’s articles have been 
based were carried out by him entirely at his own 
expense, and they form by far the most complete 
and exhaustive investigations of the kind that have 
ever been conducted either here or abroad. They 
form, indeed, a series of researches which would 
have done honour to any Government or scientific 
institution, and they extend far beyond the scope 
which individual research may fairly be expected to 
take. The experiments deal not only with low heads 
of pressure, such as have usually been employed 
in researches of this kind, but extend from a pressure 
as low as one-fifth of an inch of water to 100 Ib. 
per square inch, while the efflux orifices were of 
sufficiently large size to do away with the chances 
of error due to carrying out experiments on a small 
scale. 

It is, however, not only their great range which 
makes Mr. Wilson’s experiments so valuable. An 
even more important matter is the extreme care to 
insure accuracy, by which the whole of the re- 
searches are characterised. We think that no one 
can have read the articles which have appeared in 
our pages without coming to the conclusion that 
Mr. AVilson possesses, in an eminent degree, the 
qualities requisite to successfully carry out an in- 
quiry necessitating extensive physical research. 
Starting with no foregone theory, and only desiring 
to discover the truth, Mr. Wilson spared no pains 
to verify every result he obtained, both by repeat- 
ing experiments and by varying the mode in which 
the experiments were carried out, while in every 
case he has been careful to explain in minute detail 
how each result was obtained, and to describe the 
means adopted to insure accuracy. As a result he 
has not only accumulated a vast amount of data re- 
lating to the efflux of elastic tiuids, but has traced 
out the errors ‘attendant upon several of the 
modes of experimenting which had been adopted 
by previous inquirers. In fact, Mr. Wilson’s pains- 
taking review of the numerous series of experiments 
on the flow of air, which have been carried out 
during the past 200 years or so, is scarcely less 
valuable than his own original researches, and in 
particular, his exposé of the erroneous conclusions 
deduced by Weisbach from his celebrated experi- 
ments, is of great importance. We may remark 
here that it is, to say the least of it, singular that 
Weisbach’s conclusions should have been so gene- 
rally accepted by eminent scientific men without 
their accuracy having been tested ; but this instance 
is only one of many in which a statement, or 
series of statements, once given to the world have 
been handed down from one writer to another until 
some student, more painstaking or less credulous 
than his fellow men subjects, them to analysis and 
— their falseness. 

r. Wilson’s conclusions have been so recently 
given in our pages, that it is unnecessary that we 
should enter into any particulars of them here, and 
in concluding the present notice, we peed only say, 
therefore, that the thanks of the profession are 
certainly due to Mr. Wilson for his comprehensive 
investigations, and for the freedom with which he 
has placed the results of those investigations at the 
disposal of the public. 








CONTINUOUS BRAKES. 

THE recent accident to an express train upon 
the Orléans Railway, at the Juvisy station, is 
the latest of many lamentable illustrations of the 
consequences arising from an absence of control 
over trains moving at a high velocity. Had 
the driver of the express engine possessed the 
means of suddenly applying an efficient con- 
tinuous brake throughout the train when he came 
in sight of the wagons which obstructed the line, 
the accident might have been entirely avoided, 
or, at least, the casualties arising from the collision 
would have been insignificant. A distance of 300 
yards, and a space of time not exceeding 20 seconds, 
would have been ample to avoid the accident en- 
tirely, its melancholy consequences, and the great 
loss of property it caused. 

There is, indeed, no difference of opinion as to 
the advantages that would accrue from the adop- 
tion of an efficient continuous brake, not only for 
fast trains, where a means of control would 80 
frequently the means of saving life and property, 
but upon local trains, making numerous stops, in 
doing which time, is lost that could be economised, 
if efficient continuous brakes were employed. 

Of late years many engineers have devoted them- 








selves to the solution of the problem that shall 
give an efficient brake, combining the nec re- 
uirements of promptness and reliability of action, 
simplicity of parts and facility of application, one 
which shall be able at all times to arrest a train 
travelling at a high velocity, in the shortest possible 
ce of time, yet without imparting any violent 
shock that would be objectionable to passengers, 
and destructive to rolling stock. 

Time, ingenuity, and money have been freely ex- 
pended to attain this object, which would, in con- 
ferring an almost inestimable benefit, richly reward 
also the inventor. Continuous brakes have conse- 
quently been produced in almost every conceivable 
variety, but very few have reached the stage of 
practical experiment, whilst the number of those 
which have attained even a comparative success, is 
far smaller. Only three or four, indeed, have been 
even partially adopted in this country, and of these, 
that of Messrs. Wilkins and Clark has deservedly 
met with considerable approval and application. 

In the United States, where the speed of trains is 
far less considerable than in England, the neces- 
sity of maintaining control over the train is even 
greater than with us, partly on account of inferior 
and single track railway construction, and partly on 
account of defective signalling, and the prevalence 
of level crossings. Possibly these specialities of 
American railroad practice have led to the construc- 
tion and adoption of an efficient continuous brake 
more quickly than in this country. At all events, 
the trains running over 20,000 miles of lines are 
supplied with an apparatus which a long and 
severe experience has demonstrated to combine all 
of the requirements mentioned above. The West- 
inghouse air brake, which we recently described 
and illustrated (see ENGINEERING, page 344), has in 
fact, upon its own merits, forced itself upon 
American railway engineers for general adoption, 
aad the success which has attended its use has 
led to its being tried here upon the Caledonian 
Railway, and late upon the London and North- 
Western Railway, and on both lines it is being 
worked with similar results to those obtained in the 
United States. Having so recently, and in such 
detail described the construction and mode of work- 
ing the Westinghouse brake we need not further 
dwell upon it, it is sufficient to point out that it has 
been brought to this country in no uncertain or ex- 
perimental stage, but, endorsed by extended trials, 
under all conditions of working and of climate, and 
that the testimony of the numerous locomotive 
superintendents who employ it is uniform, express- 
ing the utmost confidence in its working, and bring- 
ing forward a host of cases where life and property 
have been saved by its means. 

In connexion with the Westinghouse air brake, 
there is a secondary feature, which just at the 
present time, when railway companies have been 
debarred the use of cord communication in passenger 
trains, has a special interest. This is the signalling 
apparatus, worked by compressed air from the brake 
air pump, which charges small reservoirs communi- 
cating at the engine, and in the guard’s van, if 
desired, with an alarm whistle, when a lever in the 
carriage is thrown up by a passenger—a movement 
which brings into view a small semaphore signal 
placed in each carriage, and sliding between a double 
glass. This little apparatus, as certain in its action 
as itis simple in its construction, fulfils perfectly 
all the required conditions of the Bourd of Trade, 
and although it cannot of course be placed upon a 
train unless the brake is also adopted, it forms the 
surest and most satisfactory means of communi- 
cation that we have oy seen, and is a characteristic 
auxiliary of the brake to which we have been re- 
ferring. 





THE LEICESTER WATER WORKS. 


THE new water works which afford Leicester the 
greater portion of its present water supply were 
visited on Saturday last by the students of the In- 
stitution of Civil Engineers. The visit was made 
Br the invitation of Mr. Hawksley, the President 
of the Institution and the engineer of the water 
works. Besides the students, a number of engineers 
and other scientific gentlemen, accepted the presi- 
dent’s invitation, and were conveyed by the Midland 
Railway to Leicester in special carriages. Arrived 
at Leicester, the visitors were transferred from the 
train to road conveyances, a pleasant ride of seven 
miles bringing them to the Bradgate Park, the site 
of the new water works. Here = were joined by 
a number of the local gentry as well as by the chair- 








men and directors of several other water com- 
panies, of which Mr. Hawksley is the engineer. 
After Mr. Hawksley had received his visitors— 
amongst whom were a number of ladies—the work 
of inspection commenced, Mr. Hawksley proceeding 
from point to point and explaining the details of the 
construction at each portion of the works. 

We may premise that 20 years since Leicester had 
no water but that which could be obtained from the 
uncertain and not over-pure sources of its wells and 
river. The rapid increase in the population, how- 
ever, rendered a better water supply imperative, 
and an Act of Parliament was obtained for that 
purpose. The result was the construction of the 
water works at Thornton, some 9 miles west of the 
town. About six years since, however, the further 
great increase in the population rendered it neces- 
sary to obtain a still larger water supply, and this 
necessity led to the exploration of the Charnwood 
Forest district, the discovery of a suitable site, and 
the construction of the works at Bradgate Park. It 
will thus be seen that Leicesteris supplied from 
two sources ; both of which depend upon rainfall 
gathered into large impounding reservoirs. The 
supply from Thornton operates by gravitation, 
whilst that from Bradgate Park requires the aid of 
pumping machinery. ‘The water surface of the im- 
pounding reservoirs covers 200 acres, and their con- 
tents exceed 800,000,000 gallons, The water shed 
at Bradgate extends over 4400 acres, the reservoir 
has a water surface of 130 acres, and contains 
500,000,000 gallons, its greatest depth, being 37 ft. 
It is about one mile in length and half a mile in 
width at its broadest part, and is formed in a natural 
valley. The embankment is a fine work about 50 ft. 
high, 760 yards long, and carries on its summit the 
public road from Leicester to Charnwood Forest. 
‘he bank is formed of the alluvial earth of the 
valley, and is secured by a watertight puddle wall, 
which penetrates to a depth of about 40 ft. beneath 
the surface of the ground. The principal features 
of this portion of the works are the weir and bye- 
wash, by means of which the reservoir is protected 
against any excessive floods which might happen 
when the reservoir is full. Over the byewash is a 
neat Gothic bridge executed in the green granite 
peculiar to the district, which is obtained from 
Groby, and has a very effective a: _—- The 
weir is 176 ft. in length, and is solidly built. The 
byewash is carried through a diluvial soil, which 
contains sufficient silt and aluminous matter to 
render it coherent, but not enough to enable it to 
resist the abrading action of the water. The channel 
is therefore covered with hydraulic concrete, on 
which is laid a stone slope for a thickness of 18 in., 
the interstices being filled in with small stones, and 
other obstructive matter. The weir is of large area, 
so that the water travels down gently and equably. 

The water in the reservoir is commanded by a 
system of valves, placed in a vertical shaft, and 
communicating with a tunnel in which is laid the 
main for supplying the filter beds. The tunnel 
forms a second outlet from the reservoir in times 
of storm, when its contents are conveyed to the 
byewash. It can also be used for emptying the 
reservoir, should this be found necessary at any 
time. The shaft in which the valves are placed is 
of solid masonry, and both it and that portion of 
the tunnel which perforates the puddle wall are 
made thoroughly watertight, the tunnel being re- 
duced in diameter by steps as it nears the shaft. 
From the reservoir the water is conveyed to the 
filter beds, which are four in number, and of an 
ornamental character. The upper stratum of these 
beds consists of a layer of siliceous sand, 2 ft. 6 in. 
thick, which is obtained from the River Trent, and 
costs 13s. 6d. percubic yard. There is a peculiarity 
in the arrangements for cleansing these filter beds 
which is worthy of notice. The usual plan is to 
remove the entire layer of sand for washing, but 
here it is never wholly removed. When it has to 
be cleansed, a layer Zin. thick is taken from the 
top, with the deposit from the water upon it, and 
is placed in an iron tank in the centre of the filter 
bed. The tank is 9 ft. deep, and the sand in it is 
washed by an upward current of water, the con- 
tents being agitated by stirrers. The sand thus 
washed is returned to the bed without any 
perceptible waste, inasmuch as any that ma 
pass away with the water is deposited in a ca’ 
pit. The water passes through the filter beds at 
the rate of 6 in. per hour, or 750 gallons in 
24 hours through every square yard of surface 
Placed centrally with regard to the filter beds is a 
pure-water tank of hexagonal shape, to which the 
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water is admitted from the filter beds. From this 
point the water is pumped to the service reservoir 
at New Parks, about half way between Bradgate 
and Leicester, being delivered into the town by 
gravitation, or it may, if necessary, be pumped 
directly into the town as the conditions of distribu- 
tion may require. The reservoir is vaulted over, 
and contains 2,000,000 gallons of water, It is in- 
tended to be supplemented by a second service 
reservoir, to be constructed on the Bradgate main 
ata place called Gilroes. The conduit mains are 
about 16 miles in length, and vary in diameter from 
18 to 24in. The system of distribution is very 
genefal, and extends to a length of 60 or 70 miles. 

The pumping engines, which next claim our at- 
tention, are two in number, on the double cylinder 
expansive principle. ‘They are each of 80 horse 
power, and were made and erected by Messrs, 
Neilson Brothers, of Glasgow. ‘The large cylinder 
of each engine is 36in. in diameter, with a 7 ft. 
stroke, the small cylinder being 24 in. in diameter, 
with a stroke of 4ft. 8in. The pumps are double 
acting, on the bucket and ram principle, with a 
diameter of 27 in. and a 3ft. 6in. stroke. The 
flywheel is 21 ft. in diameter, and the engines make 
on an average 14 revolutions per minute. Steam 
is supplied by four Cornish boilers, one of which 
is kept in reserve. The engines and boilers are 
placed in a handsome structure of medieval design, 
from which rises a tower, by means of which the 
three successive floors of the engines are reached. 
This tower contains the chimney from the boiler 
house, and outside it is a gallery which commands 
a fine view of the surrounding country. The con- 
densed water from the engines is delivered into an 
ornamental pond and re-used, so that there is little 
or no waste in this respect. The engines are each 
adapted to raise 1200 gallons per minute, either 
into the service reservoir or into the town. 

The works at Bradgate Park were commenced 
in January, 1859, and the first water was pumped 
in October, 1870, the cost being 130,000/., including 
the line of mains into Leicester. ‘The town contains 
a manufacturing population of 100,000 people, and 
the waterworks, which have been constructed on. 
the constant service system, are calculated to meet 
the requirements of at least 160,000 people in years 
of extreme drought. The capabilities of the under- 
taking are to be measured by the rainfall of the 
district, and the area of the watersheds. The 
average rain fall is about 29 in., but this is reduced 
by evaporation to a net quantity of 14in. On the 
mean of three consecutive dry years of exceptional 
character, the available quantity is found to be 
further reduced to about 9 in. As, however, the 
water sheds comprise an area of 11 or 12 square 
miles, this small amount of rain fall produces a daily 
quantity of four million gallons, a quantity adequate 
to the supply of 200,000 people at the economical 
rate of 20 gallons each, or of 160,000 people at the 
more extravagant rate of 25 gallons each. The under- 
taking has been devised and carried out in the most 
liberal spirit, and with the utmost regard to its 
efficiency for its intended purpose. The works are 
tastefully arranged and embody engineering features 
highly creditable to all those engaged upon their 
design and construction, 

The work of inspection having been completed, 
the company, to the number of about 200, ad- 
journed to a large marquee, where a cold collation 
was provided by Mr. and Mrs. Hawksley. Mr. 
Hawksley occupied the chair, and after the colla- 
tion the usual loyal patriotic and complimentary 
toasts were proposed and acknowledged. Amongst 
the latter was the health of Mr. Ellis, the chair- 
man of the Leicester Water Company, who occu- 
pied the vice-chair, and to whom it appears the 
people of Leicester are greatly indebted not only 
for his untiring energy and perseverance in con- 
ducting the affairs of the company, but also for the 
remarkable talent he displayed in performing the 
unremunerated duty of locally controlling the 
practical operations which devolved on the com- 
pany by the withdrawal of the original contractors. 
At the conclusion of these proceedings the visitors 
were driven through Bradgate Park—where the 
ruins of the residence of Lady Jane Grey were in- 
spected—and thence back to Leicester, returning to 
London in the evening, after a pleasant and in- 


structive day. The students thoroughly appreciated || 


the opportunity of visiting and examining practical 
works, afforded them by their president, to whom 
the thanks of the members generally are due for 
the spirited manner in which, not only in this but 
in other instances, he has promoted the interests of 
the Institution over which he so ably presides. 


‘| round in her side. 


A NEW YACHT. 

Tue new schooner yacht, the Shamrock, which 
has been built for Sir Edward Sullivan from the de- 
signs of Mr. Bernard Waymouth, the chief sur- 
veyor fo Lloyd’s Registry of Shipping, was launched 
on Saturday last from the shipbuilding yard of 
Messrs. Walker and Co., at Deptford Green. This 
yacht has been the subject of comment in several 
papers, both in this country and America, and she 

as attracted considerable attention among yacht- 
ing men. She glided into the water a few minutes 
before half-past two in the afternoon, and has since 
received her masts and a considerable portion of 
her rigging, and the completion of her outfit is being 
pushed on as rapidly as possible in order to prepare 
her in time for the coming races at the Isle of 
Wight. When on the stocks, the lines of her 
bottom were very much admired, and now that she 
is in the water, she looks a bold, graceful craft. In 
size she is near that of the largest of our first-class 
yachts, but is smaller than the Sappho and other 
celebrated American yachts. She is 100 ft. long 
between the perpendiculars, her extreme breadth is 
23 ft. 4in., her depth from the upper side of the 
deck beams to the top of the keelson is 11 ft. 6 in., 
her tonnage, by builder’s measurement, is 289, and 
her register tonnage is 118. Her displacement is 
200 tons, and her draught of water 11 ft. 6in. She 
will carry a spread of canvas of nearly 9000 square 
feet, and when complete will have about 60 tons of 
ballast in her. In form, she does not resemble any 
yacht with which we are acquainted. She differs 
from most of the English yachts in having more 
beam, although she has not so much beam as 
some of the crack Americans. She differs also 
from our principal yachts in having her greatest 
breadth as far forward as the middle of length, and 
rather above the water line, and in having more 
She has a very pretty elliptical 
stern, and a handsome bow, and is a very com- 
modious vessel. She has a raking sternpost, and 
her gripe is considerably cut away, but to compen- 
sate for this on a wind, her draught at the fore part 
of her straight keel is made nearly as much as it 
is aft. Some objection has been taken to her ex- 
treme breadth being above the water, and in many 
instances this objection would be a serious one ; but 
in the present case it loses much of its weight from 
the fact that the vessel has already a good breadth at 
the waterline, and any increase in that region would 
tell against her in light winds, whereas she_ picks 
up stability rapidly at very moderate angles of heel, 
and in heavy weather she will derive no small ad- 
vantage from her full out-of-water body. Her per- 
formance will be watched with great interest, 
although she is said to have been designed for 
cruising rather than racing purposes, because of her 
novelty, and of the fact that in many quarters she 
is expected to do great things. And if she is to 
maintain the high reputation which her designer 
has attained by his fast-sailing ships, she will soon 
be heard of among the front rank. The celebrated 
Australian clipper Thermopyle,-designed by him, 
has made the two fastest passages ever made by a 
sailing ship from here to Melbourne, one being in 
59 days, and the other in 60. days; she has also 
made the fastest sailing passage on record from 
Melbourne to Shanghai; and for the Shamrock to 
acquire such celebrity when pitted against the 
yachts of the present day, she must have extraordi- 
inary speed. At any rate the innovations which 
| Mr. Waymouth has made in the Shamrock must be 
watched with interest, and if they should hereafter 
prove as successful in her as in the larger kinds of 
vessels, they cannot fail to produce a sensible effect 
upon the future practice of yacht designing in this 
country. She is a strong, well-built vessel, and 
reflects credit upon her builders, and for appearance 
and finish she need not fear comparison with the 
yachts built on the south coast, 











Tue Society or Encingsrs.—By permission of Colonel 
Campbell, R.A., the superintendent of the Royal Gun Fac- 
tories, Woolwich, the members and associates of the Society 
of Engineers will visit that interesting establishment next 
Tuesday at 2 o’clock. 





Tur Somerset and Dorset Rattway Company.—The 
application for 9000 extension shares of 201. each, is an- 
nounced on behalf of the Somerset and Dorset Railway Com- 

ny, for the Junction of the Midland and South-Western 
Railway, and an extension to the Midland Railway at Bath, 
so as to connect by an unbroken narrow gauge, the Midland 
and London and South-Western Railway systems, and to 
obtain through traffic without change of carriages between the 
‘North and South-West of England via the Midland Railway. 
The 20/. shares for the extension are offered at 171. 10s., and 











subscribers are guaranteed interest at the rate of 57. 146. 3d. 
per cent. The stock is quoted at 2 to 24 premium. 








LITERATURE, ° 
ga Chemical Climatology. 


Air and Rain, The Beginnings 
ngman, Green, and Co., 


By Ropert Aneus SMITH. 
1872. [Price 24s.] 
[Secorp Norice.} 

PassinG to another portion of his subject, Dr. 
Smith considers the nature and the composition of 
rain, the impurities it contains, the effect it pro- 
duces in falling through the air, and after it has 
fallen upon the ground. After giving the result of 
his earlier, as well as some of his later investiga- 
tions, the author reproduces a summary of what 
has been done in this matter, from a yolume by a 
French physicist, M. J. L. Pierre. According to 
this authority it was found that in Manchester, 
and in the neighbourhood of the sea, 10,000 parts 
of rain contained one part by weight of common 
salt. So long ago as 1825, a M. Brandes obtained 
an average of 26 parts by weight of solid: residue in 
1,000,000 parts of rain. This result was not ex- 
actly corroborated by M. Pierre, who found only 
244 parts in a similar quantity. Assuming this latter 
amount, and supposing that the average annual 
rainfall is 234in., the solid matter deposited per 
acre over the ground, would be equal to 130-1b. 
The analysis of this residue in the vicinity of Caen, 
showed the following component parts and propor- 
tions per acre : 


Ib. 
Chloride of sodium ots des . 86.0 
- kalium pos «ee - 

a magnesium ... te an . 
- salon oes eon 1.5 
Sulphate of soda ... * eve 7.4 
0 tash eee ese : 7.0 
le ime se ove « 5A 
magnesium ... - 5.2 


In addition to the above, there were traces of 
ammoniacal salts, organie matter, and some other 
substances of an undetermined nature. In answer to 
the very natural question as to how this consider- 
able amount of solid matter can be raised, M. Pierre 
points out that the clouds are composed of small 
vesicles, of which the water forms the envelopes, and 
that every vesicle that rises from the sea contains a 
small quantity of the solid matter, which forms a 
part of the original source, and as the nature of the 
solid particles varies with the character of the source, 
so the rain deposits must change with the locality 
whence they are derived. According to one au- 
thority, as much as 55 1b. of nitric acid was de- 
livered per acre. upon ground in the environs of 
Paris, and the researches of the authority, M. 
Barral, contradict the assertion of Liebig, that 
only the rain of a thunderstorm contains nitric acid. 
M. Barral found that there was as much nitric acid 
deposited in December as July, and the experi- 
ments of M. Bineau, at the Lyons Observatory, in 
185%, point to the same result, The investiga- 
tions of nearly all the chemists who have paid at- 
tention .to this subject, confirm the presence of 
ammonia in rain. With reference to the effects of 
these deposits from an agricultural poimt of view, 
it is shown that the rain can give to the crops more 
than 18 lb. of nitrogen per acre per annum, and to 
this amount, that due to dews and fogs, have to be 
added; on the other hand, M, Bousingault has 
shown that some crops contain moré nitrogen than 
the manure could supply; if, therefore, ‘it is 
proved that by following such a distribution of 
crops the land is not impoverished, it follows of 
necessity that this difference of nitrogen comes to 
the crops from some other source, and we see no 
other than the rain, the dew, the fogs, and the at- 
mospheric air, otherwise the difference would be 
altogether inexplicable.” ; 

Some of the general conclusions to which ‘Dr. 
Smith arrives from his own experiments and those 
of others, are that sea rain contains chiefly common 
salt, that it contains sulphates in a larger propor- 
tion to the chlorides than is found in sea water, 
and that the sulphates increase inland before large 
towns are reached. The sulphates are found in 
high proportions in large towns, on account of the 
sulphur in the coal, and by reason of decomposition ; 
as the sulphuric acid in, the air imcreases ‘more 
rapidly than the ammonia, the air becomes acid. 
When the air has so much acid that from two to 
three grains are found in.a gallon of the rain water, 
or forty parts in a million, there is no h for 
vegetation, in anything like an austere chmate. 
Sulphate of soda, as well .as the chlorides, increase 
with the combustion of :coal, andrfree acids are 
not found with certainty where combustion or 
manufactures do not cause them. 5 

In obtaining samples of rain water for analysis 
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the greatest care had to be exercised to prevent the 
intrusion of any foreign body. The collecting 
surface employed was for the most part a glass 
funnel 5 or 6in. diameter, feeding a bottle con- 
taining about half a gallon. By this simple means 
a very large number of specimens were obtained 
from different parts of the country, and the results 
of these analyses is given in the work before us, 
These results are--yery interesting, as. showing the 
great variation’ i ‘different places ; thus with re- 
gard to the chlorides—Valentia, in Ireland, being 
taken at 100—the range, is from 115.4 in some sea- 
coast places, down to’2 in Darmstadt, London being 
2.6, Manchester 12, and Live 120.9. On the 
other hand the proportion of sulphates is réversed, 
as the following list will show, Valentia being also 
taken at 100 : 


Valentia Je ae Ss te tw 100 
London gee a “2. acé sm 750 
Darmstadt .;,; bi oy me >) 1068.6 
Live: toa 1450.2 
Manchester .... 17578 


Glasgow vae 
There ‘is; a very great mass of tables added, em- 
bodying the whole of the information obtained, and 
as in the case of the air analysis there are some in- 
teresting engravings of the residue of rain from 
different localities, some of them being startling 
enough, and difficult to explain. 

The concluding portion of Dr. Smith’s book is 
devoted to a further consideration of air impurities, 
and bears especial reference to the effect of such 
impurities upon health. Through these — 
we need not follow the author, who has amply ful- 
filled the promises contained in his introductory 
remarks. He has, in fact, produced a book which 
may be regarded as the first step towards a new and 
most important science, .‘‘ chemical climatology.” 
He has recorded with the utmost minuteness the 
careful experiments and investigations of many 
years, and he may fairly receive the credit of having 
laboured successfully in the hard task of breaking 
new ground. We should have been glad to see a 
little more method in the work, and we note what 
is unfortunately a fault too common amongst 
authors, that no English equivalents have been 
given for the numerous French measures which are 
quoted. Doubtless the time will come when the 
latter shall be as familiar as the former, but at 
present any author who does not trouble himself to 
translate such weights and dimensions into English, 
leaves his work half done. This fault, however, is 
lost sight of in consideration of the great value of 
the work, and ‘ Air and Rain,” will always remain 
a standard and valuable addition to scientific 
literature. 


bee -- eee 








PorutaTioy oF Russ1a.—The last census of the population 
of Russia exhibits an aggregate of 81,500,000 inhabitants. 
Of these 61,500,000 are in Russia proper. 





Tue 400 1z. SHext or THE Hercures.— There may 
now be seen at the South Kensington Museum, a full size 
model of a 10 in., 400 lb. common shell, similar to the one 
which recently disabled the 18-ton gun of the Hercules, 
but strengthened with five iron ribs instead of bein 8 weakened 
with fourteen stud holes, each yin. deep and 1} in. wide. 
To obviate “ the oblique movement of the axis,” which checks 
the exit of the shell, dislodges the fuse composition and 
causes premature explosions, the model of the Hercules 
400 Ib. shell has had substituted a total rotating bearing of 
115in. on strengthening ribs for the 6in. on weakening 
studs now relied upon. The grooves in the gun, to receive 
these five iron ribs, would only be about one half the depth, 
and one half the width of those in the Hercules 18-ton guns, 
and would necessitate the removal of only 14}1b. of metal 
from the bore, instead of 614 1b. as at present. This system 
of long centering ribbed bearings gave higher velocities and 
better endurance than the present service short stud bearings 
when tried against them in the heavy gun competition of 
1865. On that occasion the so-called Woolwich rifling, with 
increasing spiral, destroyed its 7-in. 7}-ton gun in 567 rounds, 
whilst the ribbed rifling left the lands and grooves unim- 
paired after 417 rounds. Moreover the 100]b. ribbed shot, 
though precisely similar in all respects, except the rifling, to 
the Woolwich one, struck a muzzle blow 133 foot tons 
heavier than the latter; and was thrown at 2 deg. of eleva- 
tion to 1473 yards with 5 1b. less powder ~~ than \the 
Woolwich one took to reach the same distance. ‘Thus, with- 
out any change, except in the rifling, a stronger shell is 
provided, with the effort of rotation diffused over nearly 
twenty times the surface; anda stronger gun is obtained 
with strain upon it. The striking force, the powder 
capacity, and the endurance of the ey of the Hercules 
would, thus, be greatly increased ; whilst the Royal Arsenal 
authorities have certified that the strong ribbed shell would 
cost 772. per thousand less than the weak studded ones, and 
the rifling of the gun be done at one fifth lees cost. As our 
heavy tency are occasionally injured by their own projectiles, 
even when firing deliberately at a target, a reconsideration 
of the mechanical principles involved may not be ill-timed 
or unnecessary. 





FOREIGN AND COLONIAL NOTES. 

North Eastern Railway of Victoria.—This line is now 
—_ for traffic as far as Seymour. The testimony of those 
who have made experimental trips upon it shows that for 
solidity and steadiness the line is not excelled by any other 
railway in Australia, while the cost of the permanent way 
has not exceeded 5500/. per mile, and including rolling 
stock, 7500/. per mile, or about one-fifth the amount ex- 
pended on the mail lines to Sandhurst and Ballarat. It is, 
therefore, by no means unreasonable to suppose that with 
the adoption of a still cheaper mode of construction and a 
narrow gauge, railways can be made in Victoria at 5000/7. 
per mile, especially in localities where there are no great 
engineering difficulties, and where there is no Dividing Range 
to cross. In the case of the North-Eastern Railway of 
Victoria, the engineers employed have followed as much as 
possible the natural contour of the earth and have avoided 
eayy embankments and cuttings. The Dividing Range 
and the Goulburn river were obstacles which could not 
be surmounted, without the expenditure of a good deal 
of ingenuity and capital. But the object of the engineer- 
in-chief and his department has throughout been to make 
the line as cheaply as was consistent with efficiency, and 
there has been no superfluous outlay in any direction. 


The Vienna Exhibition.—The site on which the building 
of the Vienna Exhibition of 1873 will be erected is six times 
larger than that on which the Exhibition Palace in Paris 
was constructed in 1867. The exhibition of 1873 thus pro- 
mises to be a very imposing one. 


Australian Steam Navigation—A prospectus has been 
issued in Melbourne for the formation of a company under 
the Limited Liability Act for the purchase of a fleet of 
steamers, the property of Messrs. M‘Meckan and Blackwood, 
whose partnership expires June 30, 1872. The steamers are 
employed in running between the Australian colonies and 
New Zealand. It is proposed to raise the required capital 
by an issue of 20,000 10/7. shares, on which 62. per share will 
be called up, and by an issue of debentures to the extent of 
50,0007. The steamships and goodwill of the business are 
offered to the company for 165,0007., of which 50,0002. will 
be accepted in shares or debentures. 


Canadian Steam Navigation.—All the stock has been taken 
up of a company recently organised under the presidency of 
Sir Hugh Allan, for the establishment of a line of screw 
steamers to be used for seal and salmon fishing purposes on 
the north shore of the Gulf of the St. Lawrence. The steamers 
will measure 150 tons under the main deck, will carry 120 tons 
of freight, and will be fitted up with powerful steam pumps 
and other salvage apparatus, with a view to assist stranded or 
disabled vessels. ‘The line is expected to be in efficient 
working order on the opening of the Canadian navigations 
next year. 


New Zealand Telegraphy.—Telegraphic communication 
has been established between Auckland and Wellington, New 
Zealand, that is, from end to end of the north island of New 
Zealand. In the province of Taranaki a telegraph line has 
also been extended to a few miles south of Stony River, where 
a residence has been erected for the operator and linesman to 
live in. 

Pennsylvania Iron Trade.—Advices from Philadelphia, 
with respect to the iron trade of Pennsylvania, report a 

encral disinclination on the part of buyers to make purchases 
or quick delivery. The general impression is that next 
met’ and subsequently, the market will be active in raw 
iron. Manufactured iron remains nny, The same 
may be said of the market for Lehigh iron. Some few brands 
of Schuylkill iron have been sold at considerable concessions. 
Scotch iron, owing to the large stock, is dull, and lots have 
been offered at 2 dols. to 3 dols. below quotations. 


Petroleum in Nova Scotia.—Petroleum has been discovered 
in Nova Scotia oozing from the rocks in certain localities. A 
well bored has also struck an oil vein at a depth of 758 ft. 


The German Navy.—According to a report presented to 
the German Reichstag, it appears that in order to complete 
the establishment of the German navy by 1877 a gross sum 
of 85,018,910 dols. will be required in addition to an annual 
appropriation of 6,400,000 dols.—we employ the American 
monetary standard for the nonce — alre voted. The 
strength of the German navy, as fixed in 1867, was to consist 
of 16 ironclad frigates, 20 sloops of war, and 8 despatch 
boats. At the close of 1871, there had been built 5 ironclad 
frigates, 2 sloops or war and 5 despatch boats There are 
now building 4 ironclad frigates, 4 sloops of war, and 2 de- 
spatch boats. The 4 ironclads now building are the Hansa, 
the Great Elector, the Frederick the Great, and the Borussia. 
The amount required for completing the German navy is 
distributed as follows:—For ironclad frigates, 16,110,600 dols. ; 
for sloops of war, 4,800,288 dols. ; for despatch boats, 296,400 
dols. ; and 6,808,000 dols. for arming the fortifications of 
Wilhelmshaven and Kiel. The report presented to the 
Reichstag advocates the acquisition of secure naval stations 
abroad to facilitate the operations of the German fleet. 


Canadian Pacific Railway.—Intelligence has been received 
of the return of one of the surveying parties of the Canadian 
Pacific Railway, under the command of Mr. Armstrong. 
They have been engaged in exploring north and north-west 
of Lake Superior, and report a good practicable line less 
difficult than was anticipated. 


Public Works in Taranaki (N.Z.)—Public works are 
being energetically pushed forward in the province of Tara- 
naki, New Zealand. The tender of Mr. R. Rundle, sen., for 
the erection of bridges across the Kapuni and Kaupokomie 
rivers has been accepted, and that gentleman has proceeded 
south to make arrangements for commencing the work forth- 
with. Tenders have also been called for bridging the 
Heimama, Otaki, and Waiana streams. These rivers bridged, 
all impediments to traffic along the line of road between 
Pariaka and Paten will have been removed. 





Boston Water Supply—The Water Commissioners ot 
Boston, Massachusetts, are now pushing forward with ener 
the work of digging a canal to conneet Wenen Pond with Lake 
Cochituate, and thus to increase the water supply of Boston. 
The canal is 20 miles distant from. Boston, and a powerful 
steam pump is employed to keep clear the channel which is 
being excavated. Labourers are also employed in buildin 
a dam upon the Sudbury river which runs near Farm Pond, 
and connects therewith by a natural communication, which 
is to be widened and deepened. Within a few weeks the 
waters of Sudbury river will flow into Lake Cochituate. 


Railways in Time of War.—A French commission, ap- 
pointed to study the question of the use of railways in time 
of war, has completed its labours. As soon as the pro- 
gramme drawn up by the commission has been approved by 
the Government, military exercises for the cutting and repair 
of lines will commence, and will be continued until the end 
of September. 


PRELIMINARY EXAMINATION. 
To THE EpiTor oF ENGINEERING. 

Sir,—In your able leading article of June 14 on pre- 
liminary examination regarding the novelty of inventions 
sought to be patented, you point out certain objections which 

bted! nd the attentive consideration of all par- 
ties interested in the working of our Patent Laws. But in- 
asmuch as the balance of advantages must depend in a great 
measure upon the manner of applying such a system, per- 
haps it may not be out of place to state briefly my views on 
the subject, especially as I not only myself advocated pre- 
liminary examination before the Select Committee, but also 
made it my business to obtain and submit to them the views 
on this and other points of many experienced persons, in- 
cluding well-known lawyers, manufacturers, and others, a 
large majority of whom approved and signed the recom- 
mendations I had prepared, and which will be found printed 
in the appendix to my evidence. 

I entertain the opinion which I know to be shared by many 
others, that even when the examiners’ report is unfavour- 
able, that the patent should still be granted if the inventor 
insists upon it, save in cases of positive and complete identity 
but Ido not go to the extent of advising that, in doubtful 
cases, the patent should be endorsed with any opinion of the 
examiners or other authorities. 

By preliminary examination conducted on the foregoin 
basis, the scope of very many patents would be ens | 
within legitimate limits, and much expense, inconvenience, 
and annoyance thereby obviated. 

In conclusion, I would say that I trust the recommenda- 
tions of the Committee, so far as it may be determined to 
adopt them, will be introduced gradually, as I feel assured it 
would be a mistake to attempt any sudden radical change in 
our existing practice, especially in the establishment of pre- 
liminary examination as to novelty, which is an under- 
taking it will take a long time to prepare for. The first 
thing that should be done in this direction I conceive is the 
preparation of more perfect indices and abridgments, and the 
compilation of these would in a measure qualify those who 
did it for afterwards undertaking the work of examination. 

I am, Sir, your obedient Servant, 
W. Luioyp Wiss, Assos. Inst. C.E, 

Chandos-chambers, June 20, 1872. 

















THE CHANNEL FERRY. 
To tHe Epitor or ENGINBERING. 

Sir,—In your issue of 15th inst. I notice that you have 
iven an abstract of my paper on the “ Proposed Channel 
‘ransits,” but as I find that your report is greatly at variance 

with the original, I respectfully solicit the publication in 
your journal of the following particulars: Though I cer- 
tainly named Mr. Fowler’s plan the first of the proposed 
ferry schemes, it was castalaly not with the intention of its 
being foremost, as you have understood ; but I enumerated 
the plans in a manner corresponding to their immaturity, pro- 
ceeding with the schemes as they attained perfection. There 
are the following formidable objections to Mr. Fowler’s 
scheme compared with Mr. Leigh’s, viz., the former would 
cost 25,000,000/. (sic) at least, to complete it on both sides the 
channel, and require six years time. When finished it would 
take over only eleven passenger a and sixteen luggage 
wagons, in the shipping of which both delay and ger 
would be incurred, and the fares and rates are proposed to be 
considerably advanced. 

Against this Mr. Leigh’s plan would cost only 1,250,000/. 
to complete on both sides, and require less than two years 
time. When finished it would take over seventeen passenger 
carriages and seventy-five luggage wagons, which would run 
direct on board without either loss of time or danger from 
hydraulic machinery, and the fares would be only about one- 
third what Mr. Fowler proposes to charge, in fact would 
prove a material reduction in the — fares. Under 
these circumstances I support Mr. Leigh’s plans on public 
grounds, as every aaa ens ought to do. 

ours respectfully, 
A. TOLHAUSEN. 

890, Stockport-road, Manchester, June 24, 1872. 


[Our correspondent’s partisanship has led him into some 
unfortunate blunders. The assertion that Mr. Fowler’s, as 
compared with Mr. Leigh’s scheme, is immature, will, we 
think, take most people by surprise, almost as much as the 
statement that the cost of the former works would be 
25,000,0007.!! The time required to carry out the work 
would be’ three years, not six, and the estimated cost 
2,600,0007. When Mr. Leigh has done as much to forward 
the great international undertaking as Mr. Fowler, his 
scheme, if it have equal merit, will doubtless command as 
much public attention as Mr. Fowler’s plan. Meantime, the 
circulation of such assertions as the above, will, we should 
imagine, damage rather than promote Mr. Leigh’s chances 
of success.—Ep. E.] 
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RECENT PATENTS. 

Tue following specifications of completed patents are all 
dated within the year 1871 ; and that year should be given 
in ordering them, at the annexed prices, from the Great 
Seal Patent Office, Chancery-lane. 

(No. 1259, 1s.) John St. Vincent Day, of 166, Buchanan- 
street, Glasgow, patents, as the agent of Alexander Camp- 
bell and Robert Clark, of Sacramento, U.S., improvements 
in the details of traction engines, &c. These plans include a 
mode of fixing the cylinders of portable and traction engines 
by bolting and keying them to metal strips which are in 
their turn rivetted to the boiler. A form of throttle valve 
made so as to act as a safety valve for preventing over 
pressure in the cylinder when the engine is reversed, ar- 
rangements of metallic packing for the piston and pump 
rods, and a form of equilibrium slide valve are also included 
in the patent. 

(No. 1263, 2s. 6d.) William Firth, of Rose Villa, View- 
forth, Edinburgh, patents a variety of forms of elastic 
wheel tyres, of which it would be impossible to give a brief 
description. 

(No. 1271, 10d.) Alexander Melville Clark, of 53, 
Chancery-lane, patents, as the agent of John Edward 
Walsh, of New York, forms of wrought-iron cofferdams or 
caissons. These caissons have sides which are curved out- 
wards and stiffened by tie rods, while the ends consist of 
pairs of doors curved inwards. One feature in these dams 
is that some of them are made so that after a length of wall 
has been constructed within one of the caissons, the latter 
can be shifted forward in the direction of the line of the 
wall so as to admit of an additional length being erected, 
a tight joint being made with the portion of the wall already 
built. 

(No. 1274, 8d.) William Walkington, of Leeds, patents 
forms of compound tool boxes for planing or shaping 
machinery. These tool boxes are made for each holding two 
tools cutting in opposite directions, the one being used for 
the roughing and the other for the finishing cut. The 
annexed sketch shows the construction of these tool holders, 
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that represented by Figs. 1 and 2, being constructed with 
a swinging front which holds one tool and opens or turns 
up to allow access to the parts of the box holding the other 
tool, while in the arrangement shown by Figs. 3 and 4, two 
swinging holders are placed side by side, and so constructed 
and arranged in combination with the other parts of the 
tool-box, that the tools may be adjusted to cut in the same 
or opposite directions as may be desired. ‘ 

(No. 1280, 1s. 4d.) Benjamin William Rogers, of 
Smethwick, patents arrangements of bolt- screwing ma- 
chinery for screwing bolts at a single cut. We could not 
describe this machinery briefly. 








Tux Canapian Patent Laws.—The following is an ex- 
tract from a letter dated the 13th of June, and received by 
Haseltine, Lake, and Co., London, patent solicitors, from 
Mr. T. G. Coursolles, of the House of Commons, Ottawa. 
“With respect to our new patent law it passed the senate 
with my amendments, and will be sanctioned by the governor- 
general to-morrow. The Bill, as amended, has not yet been 
printed, and I cannot send it by this mail, but will, if possible, 
send you advance copies next week. You will see by the 
votes of the House that certain amendments were negatived 
which were afterwards reinserted in the Bill by the senate, so 
that the Commissioner of Patents is now empowered to grant 
further delay than two = for working the patented in- 
vention in Canada, and also to allow inventions patented 
within the last three years in foreign countries to be patented 
here subject to the vested rights of Canadian manufacturers. 
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THE BLANCHARD BOILER. 


TESTING STEAM BOILERS. 


Report of the Committee appointed to Test Steam Boilers 
at the American Institute Exhibition, 1871. 


(Concluded ge 373.) 
Description of the P. leger Boiler. 
Tuts consists of a number of wrought-iron tubes, connected 


to cast-iron tube plates, and set in brickwork. There are 
seventeen bent tubes, each 2in. in diameter and 15 ft. long, 
so arranged as to form the furnace and a “‘ water-grate,” 
being secured at the ends to cast-iron tube sheets. There 
are, also, 68 straight tubes of the same dimensions, secured 
at the ends to tube sheets. These tubes are all connected 
with each other and the steam drum by a series of cast-iron 
caps or water ways, and by other pipes, flanged and secured 
to the tube sheets by bolts. The steam drum is of wrought 
iron, and has a diameter of 24 ft., and a length of 12 ft., and 
contains shelves for the purpose of preventing foaming. 


Calculation of the Log of the Phleger Boiler, exhibited at 
the Fair of the American Institute, November, 1871. 


water discharged from the tank during the twelve hours’ | 


trial : 

To 10 am., 101 cubic feet at 624lb—= Units. 
6,312.50 lb. at range of 106.35 degrees 
Fahr.= ... ose ose ooo ons «» 671,334.38 

To 9.00 p.m., 4909 cubic feet at 62}1b.= 


806,812.50lb. at range of 72.49 degrees 
eee 22,240,838.13 | 


Fahr.= ... ae en eee oes 

To 9.45 p.m., 873 cubic feet at 624 lb.= 
23,312.56 lb. at range of 22.98 degrees 
Fahr.= ... eee eco eos eve ‘ia 








(a) Total British thermal units ees 23,447,893.76 





Determination of heat carried off by evaporation at the 
surface of the tank : - 
nits. 





The Bill will come into force on the first of next Sep- 
tember.” 


367.19 lb. x 1030.45 degrees (latent heat at 
120,122 degrees Fahr.)=() ... oni «» 878,370.94 





BOILERS TESTED AT THE FAIR OF THE AMERICAN INSTITUTE. 





THE LOWE BOILER. 


Determination of heat carried away by water of condensation; 


20,428 Ib. at 8.73 degrees (range=4.38 de- Units. 
grees—45.65 degrees)=(c) ... de oo» 178,336.44 


Total heat derived from fuel, as determined above : 


A Ls Thermal units. 
23,447 ,893.76 + 378,370.94-+4+-178,836.44— —_... 24,004,601.14 





Deduct 4 per cent. of (a) for errors (leakage and 
meters) ... ba os eco eco +» 960,184.05 
Final and corrected result e+e 23,066,685.39 





British thermal units per pound combustible, 23,066,685.39 


| +2274=10,143.66. 


Equivalent evaporation of water, temperature 212 de 


| Fahr., atmospheric pressure=10,143.66--966.6=10.49 Ib. 








Determination of the heat carried away by the condensing | To 11.00 a.m., 439 cubic feet at 62$1b.= 


535,721.25 | Determination of heat carried off by 
| tank 
676.8 lb. x 1022.64 degrees (latent heat at 





Total weight of water actually evaporated by equation 
H2z+h (W—z)=0U, where 
H=heat transferred by each pound of steam. 
h=heat carried into tank by one pound of water. 
x=weight of steam in poun 
W=total weight of feed. 
U=total quantity of heat. 
1157.31 2+-266.16 (W —x)=23,066,685,39. 
2=19782.94 lb. steam. 
W—z=646.06 lb. water. 


Apparent results. § Real results. 
Water evaporated per 
20428 19782.94__ 
und of coal... cs Serer —aeeeeene ll 02 
gears 2600 = 7-26 = —gagg 7 
Water evaporated per 
, 20428 19782.94_ .- 
undof combustible... ———= 8.95 ieee Ol 
” 2274 ma 





Description of the Lowe Boiler.—(See engraving annexed.) 


This is a tubular boiler, set in brickwork. The principal 
claim of the patentee is an improved arrangement of the 
flues and setting, for the — of securing more perfect 
combustion. The products of combustion pass from the 
furnace through openings into the combustion chamber. 
Air is admitted to the chamber by a register, the amount of 
opening eo until it is judged that the best effect is 

roduced. e further course of the gases is plainly marked 

y the arrows, through the tubes and under the boiler, pass- 
ing by a drop flue to the chimney. 

y this arrangement of the combustion chamber, the in- 
ventor claims to effect a more ect combustion of the 
gases of the fuel than can be produced in any other boiler of 
this class. 

In the trial two boilers, placed side by side, were tested. 
The larger boiler was 4 ft. in diameter, 15 ft. 4in. long, and 
contained 45 tubes, each 3in. in diameter, and 12 ft. long. 
The other boiler was of the same length as the first, but only 
34 ft. in diameter, and contained 36 tubes, of the same dimen- 
sions as those in the first. 


Calculation of the Log of the Lowe Boiler, exhibited at 
the Fair of the American Institute, November, 1871. 
Determination of the heat carried away by the condensing 
water discharged from the tank during the twelve hours 

trial : 


Units. 

27,437.5 lb. at range of 1143 degrees 

Fabr.= ... ose ae ~ oe ... 8,186,102.25 
| To 9.00 p.m., 6823 cubic feet at 62}1b.— 

426,437.5 Ib. at range of 80.9 degrees 

Fahr.= ... ass ses eo se ... 34,498,793.75 
| To 9.45 p.m., 90 cubic feet at 62} lb.— 

5625 Ib. at range of 13.7 degrees Fahr.— ... 77,062.5 





(a) Total British thermal units ese 57,711,962.50 


evaporation at the 


surface of the 
Units. 

eso 692,055.072 

b = of ntgpien: 
. grees nits. 

os one 333,200 


131.5 degrees Fahr.)=(6)_ ... eee 


Determination of heat carried —_ 
34,000 Ib. at 9.8 degrees (range=54 
—45 degrees)=(c) ... ie 
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Total heat derived from fuel, as determined above : 


al units. 
87,711,962.5-+-692,055.072 + 333,200— ee» 88,737,217.672 
Deduct 4 per cent. of (a) for errors ( 
and meters) .. pa nF ood 1,508,478.5 
Final and corrected results di .,,87,228,739.072 
British thermal units per pound combustible, 37,228,739,072 
~~ 10,048.24, ‘ 
uivalent evaporation of water, temperature 212 degrees 
Fabr., atmosphere pressure 10,048.24---066.6—10.40 lb. 
Total Weight of water actually evaporated by equation H z 
i sc teuniiened ter a of 
= pound of steam. 
h=heat carried into Baby one pound of water. 
z=weight steam in pounds. 
W= total weight feed. 


U=total. quantity of heat. 
1156.3 2+ 263.8 (84000 —2)=87,228,739.072. 


2=31663.35 lb. steam. 
W — #=2336.65 lb. water. 
A mt results. 
Water evaporated per _ 
$4000 _ 7.68 


pound of coal... To = 
Water evaporated per 
pound of by +i) 


Real results, 


1668.86 _ 7.20 

4400 
$1668.35 _ 9.55 

3706 

Description of the Blanchard Boiler.—(See engraving 

on page 432,) 

In this boiler a mechanical Graft is employed. The air, 
instead of being forced through the ‘ashpit, in the ordinary 
manner, i¢ drawn, much more effectively, as the inventor 
claims, by the action of a fan-like screw, placed in the smoke- 
pipe above the heaters, this fan being driven by. a belt from 
the flywheel of the feed pump. By this rrangahent the in- 
ventor claims that he can utilise the products of combustion 
in a most thorough manner, and also that he can employ a 
much large? ratio of heating to grate surface than is com- 
mealy po The boiler, as shown in the figures, is of a 

ical fire-tube variety. There are 94 tubes, each 2 in. in 
diameter, and 4} ft: long. In the smokepipe is placed an 
arrangement, 8, for superheating the steam, composed of 269 
1d in. tubes, each 1} ft. long, and above this is a feed-water 
heater, F', consisting of the same number of 1} in. tubes, each 
2ft. long. In the competitive test of this boiler the feed- 
water heater was used, but the steam was not passed through 
tho ee but was drawn directly from the steam 
drum, D. This drum is 22 in. in diameter, and 30 in. high. 





Calculations. 


In caloulating the results from the record of the logs, the 
Committee first determined the amount of heat carried away 
by the condensing water, by deducting the temperature at 
which it entered from that at which it passed off. 

To this quantity is added the heat which was carried away 
by evaporation from the surface of the tank, as determined 
by placing a cup of water in the tank at the top of the con- 
denser, at such a height that the level of the water inside and 
outside the cup were the same, noting the difference of tem- 
peratures of the water in the cup and at the overflow, and 
the loss by evaporation from the cup. The amount of eva- 
poration from the surface of the water in the cup and in the 
condenser, which latter was exposed to the air, was con- 
sidered a8 approximately proportional to the tension of 
vapour due to their temperatures, and was so taken in the 
estimate. The excess of heat in the water of condensation 
over that_in the feed water, also evidently came from the 
—o this quantity was also added to those already men- 
tioned, 

The total quantities were, in thermal units, as follows: 

Root 84,072,058.09 
Allen de 48,241 ,833.60 
ove 24,004,601.14 
38,787 ,217.57 
11,951,002.10 


Phleger — ~ oe 
ie ae oe as oe 
Blanchard ... ee obo 


These quantities being divided by the weight of com- 


bustible used in each boiler during the test will give a 
measure of their relative economical efficiency; and divided 
by the number of square feet of heating surface will indicate 
their relative ere 4 for making steam. But as it is the in- 
tention of the Committee to endeavour to establish a practi- 
cally correct measure that shall serve as a standard of com- 
parison in subsequent trials, it is advisable to correct these 
amounts by ascertaining how and where errors have entered, 
and introducing the proper correction. 

There were two sources of error that are considered to 
have affected the result as above obtained. The tank bein 
of wood a considerable quantity of water entering it leak 
out again at the bottom, without increase of temperature, 
instead of passing through the tank and carrying away heat, 
as it is assumed to have done in the above caleulation, The 
meters also have registered rather more water than actually 
passed through them, and this excess assists in making the 
above figures too high. The sum of these érrors the Gom- 
mittee, after a careful consideration of the several logs, and 
inspection of the ———— have estimated at 4 per cent. of 
the total quantity of heat carried away by the condensing 
water. The other two quantities are considered very nearly 


Making these deductions, we have the following as the 
total heat, in British thermal units, which was thrown into 
the condenser by each boiler : 





82,751,834.34 
48,387,827.10 


28,066, 685.39 
87,228;789:07 


Root 

Allen a8 
Phleger = «ss 
Lowe ove 


Blanchard ... 11,485,777.35 


That thefigures thus obtained are very accurate is shown 
by calculating the heat transferred to the condenser by the 
Root and the Allen boilers (both of which superheated their 
steam), by basing the caleulation on the temperature of the 
steam in the boiler as given by the thermometer, the results 
thus obtained being 82,728,681.16 and 46,488,322.5 respec- 
tively. 

Dividing these totals by the pounds of combustible con- 
sumed by each boiler, we get as the quantity of heat per 
pound and as a measure of the relative economic efficiency : 

Root 10,281.53 
Allen 
Phleger ... 


Lowe sss 
Blanchard os 10,964 
Determining the'weight, in pounds, of water evaporated 
per square foot of heating face per hour, we get as a 
measure of the steaming capacity 


Root ass 
Allen ... 
Phleger 
Lowe ... 

Blanchard pee ‘ 

It-is but right to remark here that, as is indicated by the 
log, the fires in the Root boiler were allowed, at one time, to 
get much too low, and it is onypone that the standing of 
that boiler was thus seriously impaired, The fires of the 
Lowe boilers were ‘undisturbed during the whole trial, its 
position also being thus"lowered. 

The quantity of heat per pound of combustible, as above 
determined, being divided by the latent heat of steam at 
212° Fahr. (966°6) gives, as the equivalent evaporation of 
water at the pressure of the atmosphere, and with the feed 
at a temperature of 212° Fahr. : 


Root .«. 
Allen ... 


Phleger 
Lowe ... 10.40 
Blanchard 11.34 


For general purposes, this is the most useful method of 
comparison for economy. 

The above figures afford a means of comparison of the 
boilers, irrespéctive of the condition (wet or dry) of the 
steam furnished by them. All other things being .equal, 
however, the Committee consider that boiler to éxcel whith 
furnishes the driest steam, provided that the superheating, 
if any, does not exceed about 100° Fabr. 

In this trial the superheating was as follows: 


eee eee 


eee ove a 


2 
8. 
a . 2. 
1. 
1 


co eee te one 
‘ 


10.64 
10.60 
10.49 


eee oo +e — eee 
ore 
eee eee eee eee 


deg. 
Root eee 16.08 
Allen eee ons eee o 13.23 
Phleger Bye eee ; eco 0. 
Lowe ... bee os aa on ose 0. 
Blanchard... eve ‘ eee 0. 


As the Blanchard, Phieger, and the Lowe boilers did not 
superheat, it becomes an interesting and important problem 
to determine the quantity of water carried over each 
with the steam. This we are able, by the method adopted, 
to determine with great facility and accuracy. 

Each pound of saturated steam transferred to the con- 
densing water the quantity of heat which had been required 
to raise it from the temperature of the water of condensation 
to that due to the pressure at which it left the boiler, plus 
the heat required to evaporate it at that temperature. 

Each pound of water gives up only the quantity of heat 
required to raise it from the temperature of the water of 
condensation to that of the steam with which it is mingled. 

The total amount of heat is made up of two quantities, 
therefore, and a very simple algebraic equation may be con- 
structed, which shall express tlie conditions of the problem: 

Let H=heat units transferred per pound of steam. 

f=heat units transferred per pound of water. 
U=total quantity of heat transferred to condenser. 
W=total weight of steam and water, or feed of water. 
z=total weight of steam. 

W-—z=total weight of water primed. 

> —W 
Then Ha +h(W—2)=U; or, 2 = F7— 
—_—l 

h 


Substituting the proper values in this equation, we deter- 
mine the absolute weights and tages of steam and 
water delivered by the several boilers to be as follows: 


Percentage of 
water primed 
Weight to water 
of water evaporated, 
0 


Weight of 
steam. 
wv. 27896. 0. . 
... 80670, 0, 0. 
645.06 8.26 
Lowe .4« 2336.66 6.9 
Blanchard 296.9 3. 


And the amount of water, in pounds, actually evaporated 
per pound of combustible : i 


Root 
Allen . 
Phleger 


THE END OF THE THIRTEENTH VOLUME. 





oe ase 


Congas 
state the following order of capacity and of economy in the 
boilers exhibited, and their relative percentage of useful effect, 
as compared with the economical value of a steam boiler that 
should utilise all of the heat contained in the fuel: 


Percentage of 
Steaming Economy economical 


< capacity. of fuel. effect. 
Root ~ as te ; ary No, 2 0.709 
Allen axe —e~ 3 


ae oe 0.707 
Phlieger ... as ae » & 0.699 
Togs. oy sei tad » 3 0.693 


Blanchard owe » 5 se 2 0,756 


The results obtained, as above, and other very useful de- 
terminations derived from this extremely interesting trial, 
are given in the Table on the ing page, which the 
Committee hope and anticipate may be fou: y all who are 
i in the subject, to be of very t value as a 
reliable recotd of the trial of several excellent steam boilers, 
as a ‘valuable standard set of data with which to compare the 
results of future trials, and as a useful aid in judging of the 
accuracy of statements made by boiler vendors in the en- 
deavour to effect sales by presenting extravagant claims of 
economy in fuel. . 

The Committee regret that the log of the trial of the 
Blanchard boiler was very -*- “lessly kept, but they belicve 
that the method adopted a. -.edssuch a feet system of 
checks that no appreciable error was introduced, ’ 

They desire to express their appreciation of the neatness 
and efhiciency of the arrangement by which provision ia made 
in the Lowe boiler, for complete combustion of the furnace 
gases, and of the excellent general arrangement and propor- 
tions which gave to the Allen boiler ita remarkably high 
steaming capacity. 

As some authorities consider the evaporation of one cubic 
foot per hour to be the equivalent of one-horse power, column 
Z is introduced to give the area of heating surface required 
in each boile¥, per horse power, on this basis. A good, 
modern steam engine ought not-to require more than one- 
half the specified amount. 


Conclusion. 


The Comimittee woulll finally remark: 

1. That the results ofthe trial indicate that, in steam 
boilers as now built by the best manufacturers, the differences 
in most respects are exceedingly sinall, and a purchaser can 
hardly fail to be well served if he go to a really intélligent 
and reliable builder. 

2. That the introduction of boilers having exceptionally 
large proportion of heating surface, and with large feed 
water heaters, and depending upon a mechanical draught, 
will, when properly designed and constructed, be attended 
with a marked economy, which the Committee judge, should 
more than compensate for the increased trouble and expense 
involved if large boiler power is required. 

8. That the steaming capacity of a boiler depends largely 
Spo its form, as well as upon the method of working its 

res. 

4. That they are very greatly pleased with the result of 
this first trial of the method adopted of determining the eco- 
nomical performance of steam boilers, and their capacity for 
making steam. 

They earnestly desire to impress upon the Board of Mana- 
gers the importance to {the country, and to manufacturers of 

ilers, of having a standard set of apparatus, such as your 
Committee have used, constantly available for such trials of 
steam boilers. 

They would also urge a consideration of the advantage to 
the American Institute of such tests as are above described, 
which, being publicly conducted, with the best apparatus 
available, and -with all of the vonene | and reliability, 
which by this method is easily attainable, placo’ the de- 
cisions of the judges and the awards of the Board of Mana- 
gers. beyond dispute, 

With the experience now obtained, the results of such tests 
can be readily worked up. 

They would earnestly recommend to the Board of managers 
that provision be made for the erection of a well-built con- 
denser, with meters carefully and specially constructed for 
the work, and with thermometers of the greatest possible 
accuracy and delicacy, every possible provision being made 
for obtaining the most reliable results, and steam boiler trials 
by this apparatus, when completed, be made one of the 
re features of the annnal exhibitions of the Institute. 

he members of this Committee will gladly give all needful 
instructions for the building of such an apparatus, and have 
no doubt that, a moderate charge being e for the privilege 
of its use by unfortunate competitors on former occasions and 
by builders of new forms of boilers, a reasonable profit might 
be made to accrue to the Institute from such an investment. 
Even were théré no direct income from it, the advantages in 
other respects to the Institute and 2 friends, and to ~ 
people lly, would be far more commensurate wit 
the tolerate. expenses involved. 
oe Very respectfully, 
Rosset H. Tuvrsrox. 
Tnos. J. SLOAN. 


‘January, 1872. Rost. WEIR. 








